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-  .  Showing  ^all  Bearings 


No.506  Motors 

wiiK  either 
Ball  or  Sleeve  ArmatureBearings 
for 

Safetij  Cars 


No.506^tO-r:^;.;-: 
Showing  Sleeva.^earjjhgs- 


Safeiij  Car  Facts: 


Four  old-type  cars  on  20-minute   headway  and   40- 
minute  round  trip  were  replaced  by  six  Birney  cars  on 
1 2-minute  headway  and  36-minute  round  trip.    With 
the  same  power  consumption  the  results  are: 
15%  increase  in  gross  returns. 
25%  reduction  in  platform  labor. 
With  these  economies  and  reasonable  in- 
crease in  fare,  roads  can  operate. 
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Brake  Testing 

on 

Loading  Tracks 


Cars  being  loaded  on  freight  house  tracks  offer  an  excellent  oppor- 
tunity for  the  inspector  to  test  and  condition  the  air  brakes  before  the 
cars  are  switched  into  the  train  and  sent  on  their  journey.  Train  deten- 
tions, due  to  neglected  air  brakes,  will  be  largely  reduced  if  an  air 
compressor  be  installed  in  the  freight  house  and  the  loading  tracks  be 
piped  to  carry  air  to  the  cars. 

Westinghouse  Electrically-Driven  Air  Compressors, 
Being  Compact,  Efficient  and  Durable, 

are  specially  suited  to  air  brake  testing  plants  of  all  kinds  and  sizes,  and 
particularly  to  those  isolated  plants  which  require  compressors  auto- 
matically controlled,  of  thorough  reliability,  and  which  need  little 
attention  to  operate  and  maintain. 


F—" 

,:/';;,:':-      •  ',1 

nVV  estmghouse  1  raction 

Drake  Company 

^^p. 

General  Offices  and  Works, 

Wilmerding,  Pa. 

Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 

Denver,  Col.                     |Wl 
Houston,  Tex.                  Xi^H 

Los  Angeles   Cil             V^"*""// 

San  Francisco. 
Mexico  City                Seattle.  Wash. 
New  York.  N.  Y.     St.  Louis,  Mo. 
IMitshiirSh.Pa.            St.  Paul,  Minn. 

r^"^" 

■WHHHi^' 

iiiiiiimimtiuiiMUiiuiiiMiiiiuiiintiiiimiiiiuiMiimiiiHiiimiiiiiiuiimMiiiiiiiiitiiiiniMiiMiiiHiMiiitiiiiniiiimiiiiiniimiiiiuM 


iiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiHiiiimiimiiiiimiiiiiiiimmiHiiimiiiitiiiiimiiiiuiiiimiiimimiiitmmm^ 


March  1,  1919 


Electric    Railway    Journal 


Uhder/eea 


^eWestingAoirse 
l^der/eed  Stoker 
is&uiJt  for 


==^^»sT 


Calm  or  Storm 
JttPowerBdirseload 


The  ease  with  which  it  takes  the  crest 
of  the  central  station  peak,  denotes  — 

A  Wide  Operating  Range 
and  Great  Elasticity  of^Operation 

If  the  load  served  is  constant,  without  the  daily 
peaks,    the   enormous    overload    capacity    of    the 
Westinghouse  Underfeed  Stoker  stands  as  a  RESERVE 
to  be  utilized  in  any  emergency,  or  as  natural  business 
growth  calls  for  additional  steaming  capacity. 
There  is  no  stoker  on  which  higher  guarantees  of  efficiency  can  be 
made  over  its  entire  operating  range. 
There    is    no   stoker    which    will    burn    a    wider    variety   of    fuels    more 
satisfactorily. 
However,  remember  that    the   choice   of   a   stoker   always   narrows 
down  to  a  study  of  individual  plant  requirements,  and  when  all 
things  are  considered— such  as  foundations,  headroom  limitations, 
first  cost,  etc.,  the  choice  may  point  to  the  Westinghouse 
Roney,  or  the  Westinghouse  Chain  Grate,  as  best 
meeting  your  specific  requirements. 


Westinghouse   Electric    &   Mfgr.   Co. 
East   Pittsburgh,   Pa. 
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WESTINGHOUSE 


W^stingnoirse 
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It  Pays  to  Add  Service 

when  you  use 

Safety  Car  Control  Equipment 

Service,  service  and  still  more  service  is  the  answer  to  automobile 
competition  whether  public  or  private. 

But  there  is  only  one  way  to  give  that  additional  service  at  a  profit. 

That  way  is  to  equip  your  cars — whether  new  or  old — with  Safety 
Car  Control  Equipments. 

By  enabling  you  to  use  one  operator  instead  of  two,  and  to  run  the 
cars  on  shorter  headways  with  notable  improvements  in  speed  and 
safety,  our  Safety  Equipments  permit  you  to — 

Recapture  and  create  traffic  that  is  obtainable  only  through  short-, 
headway  operation. 

SAFETY  CAR  DEVICES  CO. 

Main  Qfi^ce— Bc^tqaen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  NEW  YORK  PITTSBURGH 

Railway  Exchange  Bldg.  City   Invest.  Building  Westinghouse  Building 

CANADA— Canadian   Westinghouse   Co.,   Ltd.,   Hamilton,   Ont. 
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O-B  TROLLEY  EARS 
LIPS  RIGHT— METAL  RIGHT— LONG  LIFE 


Lips  are  the  business  part  of  an  ear. 

O-B  Ears  are  cast  solid  and  the 
groove  milled  out.  Only  in  this  way 
can  the  metal  in  the  lips  always  be  of 
good  quality. 

Milling  the  groove  produces  lips  of 
uniform  thickness  which  is  impossible 
with  cored  grooves,  because  the  core 
shifts. 


O-B  Ears  have  lips  of  maximum  thick- 
ness and  yet  the  underrun  is  smooth, 
every  time. 


Ears   are  automatically  centered  on 
this  machine,  which  mills  the  grooves. 


The  formula  adopted  by  the  A.E.R.A. 
is    used    and    followed    exactly. 

Good  metal  and  the  solid  casting 
method  which  retains  the  full  value  of 
the  metal  coupled  with  right  design 
puts  exceptionally  long  life  in  every 
O-B  Ear. 


Scientific  supervision  of  processes  keeps 
O-B  Bronze    at    the    highest   standard. 


THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 


New  York 


Philadelphia 


Pittsburgh 
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Elreco  Tubular  Poles  combine  lowest  cost,  lightest  weight, 
least  maintenance,  greatest  adaptability. 


The 

ELRECO 

Tubular 
Pole 

is  the  most 
adaptable  for 
joint  Railway 

and 
Lighting  Use 


Ft 


^OR  many  years  the 
American  Electric  Rail- 
way     Association,      the 

National        Electric        Light 

Association   and   others  have 

endeavored    to    work    out    a 

joint    pole    arrangement    for 

carrying  utility  wires  in   the 

Streets. 

Such  joint  agreements  are  very  desirable,  not  only  for  reasons  of 

economy  but  also  because  towns  and  cities  find  the  number  of  poles 

necessary  for  individual  utility  service  objectionable. 

In  the  Elreco  Tubular  Pole  we  have  a  pole  that  lends  itself  most 

readily  to  combination  railway  and  lighting  services. 

Elreco  Tubular  Poles  may  be  equipped   with  ornamental  bases, 

lamp  brackets  or  other  fixtures  designed  to  harmonize    with  the 

local  decorative  schemes. 

Such  ornamental  and  service  additions  can  be  made  at  any  time 

before  or  after  the  pole  is  set.  An  example:  Pittsburg,  Pa.,  equipped 

400  standard  street  railway  poles  with  brackets    for  ornamental 

street  lighting.    This  practice  is  becoming  universal. 

The  versatility  of  the  Elreco  Tubular  Pole  is  not  shared  by   any 

other  form  of  steel  pole. 

This  fact  is  worth  your  consideration  when  you  place  your  next 

pole  order. 

Electric  Railway   Equipment  Co. 

Cincinnati,  Ohio  New  York:  30  Church  Street 
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INTER  NATIONAL 

STEEL  TWIN  TIES 

Give  a  Better  Rail  Foundation  with;  Less 

Excavation  and  Material 


How  much  concrete  do  you  plan  to  use  beneath  the 
base  of  the  rail? 

Twelve  inches?    Fourteen  inches?   Or  seven  inches? 

International  Steel  Twin  Tie  construction  makes  it 
possible  to  use  only  seven  inches. 

Contrast   this  with   the   12   to   14  inches  needed   by 
wooden  ties. 

Contrast  the  difference  in  trench  dimensions.     Wood 
ties,  trench  8  to  9  ft.  wide.     Steel  Twin  Ties — 7  ft. 


Less  labor — less  material- 
Steel  Twin  Ties. 


-less  time— less  COST  with 


And  a  better  track  foundation — because,  in  spite  of  the 
fact  that  you  use  only  7  inches  of  concrete,  the  steel 
used  so  reinforces  it  that  it  is  rendered  100  per  cent, 
substantial,  loads  are  evenly  distributed  by  the 
plates,  and  yet  a  resiliency  remains  that  reduces  wear 
all  around.  Steel  Twin  Ties  are  constructed  of  two 
13  X  36  X  ^6-inch  plates,  tied  together  by  3-in. 
channels. 


Ask  us  for  details  of  all  the  economies  secured  by  using  these  ties. 


The  International  Steel  Tie  Company 


Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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ARMCO 

WELDING 


IRON 
RODS 


AMERICAN 


*'3!*>?.' V> /?( j^>^rt,X.T- -  . 


The  trade  mark  ARMCO 
carries  the  assurance  that 
iron  bearing  that  marlc  i* 
manufactured  by  the  Amer- 
ican Rollins  Mill  Comp«,ny 
with  the  skill,  intelligence 
ind  fidelity  associated  with 
ts  products,  and  hence  can 
be  depended  upon  to  possess 
in  the  highest  degree  the 
merit  claimed  for  it. 


THE  old  theory  that  successful  welding  necessitates 
a  choice  of  one  from  many  compositions  of  welding 
rods  was  based  upon  the  assumption  that  welding  rods 
should  have  exactly  the  same  composition  as  the  ma- 
terial to  be  welded. 

Experience  has  shown  this  to  be  wrong.  Seldom  is  it  possible  or 
practical  to  determine  the  exact  composition  of  the  material  to  be  weld- 
ed, and  even  if  it  were,  the  "melting  of  the  rod  and  metal  in  the  presence 
of  surface  impurities,  gases  from  the  torch,  etc.,  so  alters  the  original 
filler  composition  that  its  true  welding  value  is  7iot  the  theoretical. 

The  chemists,  metallurgists  and  research  engineers  of  the  American 
Rolling  Mill  Co.,  and  the  Page  Steel  and  Wire  Co.,  spent  years  of  pro- 
found study  and  experiment  in  determining  the  exact  conditions  existing 
and  the  transformations  taking  place.  Their  results  and  actual  com- 
mercial experience  in  welding  have  proven  that  one  composition  of  rod 
in  two  tempers,  one  for  oxy-acetylene  and  another  for  electric  weld- 
ing, meets  every  requirement. 

The  advantage    of  using  Armco  Iron  Welding  Rods  of  a  single  com- 


position  in  two  tempers — is  obvious. 


-;/?*■. 


^H     '^^1 
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H 
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^•^^—^~~^—^^ 
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A  shop  doing  general  welding 
work,  instead  of  having  to 
jearry  stocks  of  many  com- 
positions, can  meet  all  require- 
ments from  a  small  stock  of 
Armco  Iron  Rods  that  takes 
up  small  space  and  involves 
only  a  small  investment. 

Give  Armco  Iron  Welding 
Rods  at  least  a  trial,  and  you 
will  be  pleased  with  the  first 
cost,  ease  of  manipulation  and 
reliability  of  the  finished 
work. 

Atk  for  our  book 
"Armco  Welding  Rodt" 


Steel  mill  ladles  welded  with  Armco  Iron  WeidinK  Rods 


PAGE  STEEL  &  WIRE  CO. 

FstablishcJ  1SS3  as  Pufie   fVoi'cn    H'irc  Fence   Co. 

Makers  of  "Copperweld"  Copper  Clad  Steel  Wire;  ARMCO  Iron  Welding  Rods  and  Electrical  Wire; 
Wire  Mill  Products,  Plain  and  Galvanized;  Wire  of  Special  Analysis;  Wire  FencinR  for  all  Purposes; 
Factory  Gates;  Ornamental  Iron  Fence;  Machine  Guards;  Tool  and  Stockroom  Partitions; 
Architectural  Iron.         .'.     . 

'  '  "■■  Plants:  Afonesscn,    Pit.   tttitl  Adrtau,   i\fich.    '. 

Sales  Offices:  30  Church  Street,  New  York 

Western  Representative*:  Steel  Sales  Corporation,  Chicago  30 
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ROEBLI NG 

Messenger  Trolley 

and 

Signal  Transmission  Wires 


on  the 


ewlfoik  Connecting  I^ 


John  A.  Roebling's  Sons  Company 

Trenton,  New  Jersey 

Agencies  and  Branches:  New  York,  Boston,  Chicago,  Philadelphia,  Pittsburgh 
Cleveland,    Atlanta,    San    Francisco,     Los    Angeles,    Seattle,    Portland,    Ore. 
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Hartman  Centering  Center  Plates   are    reducing   pull-ins   on    95 
electric  railways  in  the  United  States  and  Canada. 

They  are  reducing  the  wear  of  wheel  flanges — doubling  the  life  of 
wheels — cutting  in  half  the  costs  for  wheel  renewals  and  grinding. 

Hartman  center  plates  are  also  reducing  car  nosing  and  they  de- 
crease power  consumption  on  curves  by  17%.  They  are  actually 
accomplishing  these  results  and  72%  repeat  orders  on  our  books  show 
the  satisfaction  these  bearings  are  giving. 


Electric  Railway  Distributors  for  The  JoHet  Railway  Supply  Company 

8 1 7  Fisher  Bldg.,  Chicago 

National  Rwy.  Appliance  Co.,  New  York,  Washington;  W.  M.  McCIintock,  St.  Paul;  Alfred  Connor,  DeUTCr; 
C.  B.  A.  Carr,  Toronto;  F.  F.  Bndler,  San  Francisco:  S.  I.  Wailes,  Los  Angeles ;  W.  F.  McKenney,  Portland; 
L.  Brandenbnrger,  Salt  Lake  Cttjr. 


Put  Them  On 
Your  Old  Cars 

Hartman  Center  Bearings  can 
be  easily  placed  on  old  cars 
as  well  as  new.  Send  for 
descriptive  catalogue  and  di- 
mension sheets.  Try  a  few  sets. 


Hewrtmsvrv 

Centermd  Center  Pl^to 
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J^  Twice  the  Wear,  But  Not  Twice  the  Price 


That    is    the    simple   arithmetic   of    Phono-Electric 
superiority. 

When  copper  was  14  cents  a  pound  the  propor- 
tionate extra  cost  of  Phono-Electric  was  a  good  bit 
more  than  it  is  today. 

Yet  many  electric  railways  bought  it  and  continue 
to  buy  it. 

With  copper  now  at  a  higher  figure,  the  wire-life 
insurance  charge  for  Phono-Electric  is  a  better  bar- 
gain than  ever. 

When  you  buy  Phono-Electric  you  cut  your 
worries  about  wire  price  fluctuations  in  half  at  least. 


p)©fft^^WS  tt^)M| 


2078 
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UNION  equipment  will  solve  your  interurban  tra3:c  [' 
problems.  Let  us  study  your  operating  conditions  and  '.'. 
cooperate  with  you  in  considering  what  automatic  block  fi 
signaling  will  do  for  your  line.  I 


69 


^^ 


Ximi  SIGNAL 
M0DEL"I5'VANEREMY 


STYIZ  "SLV'VANE  REWY 


RESISTOR 


TRACK  TRANSFORMER 


LIGHT  TRANSFORMER. 

UNION  IMPEDANCE  BONDS 

/KEYSTONE  insulated' 
RAIL  JOINT 


Aff 


g  ttnion  ^toitel)  Sc  Signal  Co.  g 

^™^  OIl/lCCVAf  IT       DA  ^A^ 


SWISSVALE,  PA. 
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Observe  the  figures 
on  the  face 

of  this  meter 

Is  there  anything  complicated  about  them? 
As  a  matter  of  fact,  aren't  they  as  simple 
as  the  figures  on  a  clock — if  not  simpler? 
That's  all  the  motorman  has  to  read  when 
the 

ECONOMY 
METER 

"The  Watchdog  of  Your  Power" 


is  used  as  an  energy-checking  and  saving 
device  on  his  car. 

Simple?  So  simple  that  a  school  boy 
could  take  the  reading. 

Neither  theorizing  nor  attacking  argu- 
ment will  prove  a  point — only  the  un- 
derlying facts  are  conclusive.  If  any 
railway  man  is  interested  in  installing  an 
energy-saving  device  on  his  road,  he  will 
most  certainly  want  to  investigate  the 
notable  superiority  of  the  ECONOMY 
METER  for  this  service. 

The  ECONOMY  Meter  has  no  paper 


tape  rolls  to  keep  filled;  no  ink  supply 
to  maintain ;  no  clock  mechanism  to  re- 
wind, oil  and  adjust;  no  fuses  to  blow 
and  be  replaced ;  no  relays  to  stick  or  to 
burn  out;  no  pneumatic  plungers  to  be 
kept  in  such  condition  that  they  will 
function  uniformly;  in  fact,  it  has  no 
parts  that  are  ever  differently  affected 
by  wet,  dry,  hot  or  cold  weather  condi- 
tions, water  or  scale  in  the  brake  system. 
Maintenance  work  on  Economy  meters 
can  be  done  as  a  bench  job — no  need  to 
hold  cars  out  of  service  while  making 
repairs. 


Meter  the  Energy — That's  What  You  Want  to  Save 

Economy  Electric  Devices  Company 

L.  E.  Gould,  President 

Exclusive  Sales  Agent  Sangamo  Economy  Railway  Meter 

Old  Colony  Building,  Chicago 


New  York  Office:  50  Church  St. 


Wetmore-Savage    €k>. 
Boston.   Maas. 


Burton    B.    Stare   Co. 
Seattle,   Wa«h. 


Lndwig     Hnmrnel    &    Co. 
Pittsbnrgh,  Pa, 


Rumsey    Electric    Co. 
Philadelphia.    Pa. 


L.    A.   Nott 
San   Francisco,    Calif. 


J.    G.    Monahan 
Los  Angeles.  Calif. 
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Low  Cost  to 

Install 
No  Cost  to 

Maintain 
DAYTON 

Mechanical  Ties 

Briefly,  the  ties  are  attached  to  the 
rails — rails  blocked  to  level — and  con- 
crete poured  exactly  as  in  ordinary 
paving.  Untreated  wooden  ties,  com- 
pletely installed,  including  labor 
charges,  with  gravel  ballast,  cost  6% 
more  than  Dayton  Mechanical  Ties 
for  the  same  length  of  track.  At  the 
end  of  ten  years  they  cost  more  than 
double  your  Dayton  Ties! 
Dayton  Mechanical  Ties  form  a  rigid, 
reinforced  concrete  bed.  Yet  each  tie 
rests  on  its  own  highly  resilient 
cushion  of  asphalt  under  the  wooden- 
block  rail  support.  A  special  form  of  tie 
insures  against  low  and  uneven  joints. 
Better  economy  dictates  your  inquiry  to 
us  today. 


Order  Onelfor  Trial  and  Be  Convinced 
The  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 
DAYTON,  OHIO 
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White  Trucks 


NORTHERN  TEXAS  TRACTION  COMPANY 
OPERATES  NINE  WHITE  TRUCKS 

THIS  White  tower  truck  is  one  of  nine  Whites  operated  by  the 
Northern  Texas  Traction  Company  in  construction,  mainte- 
nance and  passenger  service.  During  the  two  years  it  has  been  in 
operation  the  tower  truck  has  handled  all  feeder  work  on  the 
Fort  Worth  lines. 

In  service  of  this  kind — largely  made  up  of  emergency  runs — 
the  ability  of  a  truck  to  get  to  a  job  with  certainty  and  on  time 
is  of  utmost  importance.  The  absolute  dependability  of  the  White 
Truck  accounts  for  its  wide  use  in  electric  railway  service. 


THE  WHITE  COMPANY 

CLEVELAND 
Largest  Manufacturers  of   Commercial  Motor  Vehicles  in  America 
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Stop  your  splice  bar  fractures 


by  avoiding  the  wear 
that  makes  them 
start! 


You  do  this 

by  equipping  with 

lackauwniia 

Safety -Head 
Angle  Bars 


n 


Angle  bar  fractures  originate  mainly  in  wear  and  cutting  at  the  top,  the  break 
then  apparently  developing  from  the  back  action  or  upward  thrust  of  the  rail  ends. 

The  Lackawanna  Safety  Head  Angle  Bar  overcomes  the  liability  to  break  by 
eliminating  the  initial  causes.  This  is  accomplished  by  depressing  the  metal  in 
the  head  of  the  angle  bar  for  a  short  space  at  the  center  where  the  rail  ends  meet, 
so  that  the  bar  will  not  be  cut  or  worn  by  the  action  of  the  sharp  under  corners 
of  the  rail  heads  at  the  ends.  The  metal  in  the  angle  bar  therefore  retains  its 
original  skin  and  finish  without  destruction  or  upsetting  under  the  pounding  of 
the  wheels  at  the  joints,  and  in  this  condition  is  able  to  resist  the  severe  strain  due 
to  the  upward  thrust  of  the  rail  ends  caused  by  the  passing  loads. 

A  trial  of  Safety  Head 
Angle  Bars  where  the  ordinary 
kind  have  given  most  trouble 
will  soon  prove  our  construction 
capable  of  big  savings  and 
greater  safety.  Write  for  fur- 
ther information. 

Ask  lor   Out  Booklet 

Improved    Track    Appliances" 


hckawanna  Stcci  fimpany 

LACKAWANNA,  TV.  Y. 


ATLANTA 

BOSTON 

BUFFALO 

DF,TR01T 
NEW  YORK  ' 

PHILADELPHIA 


CHICAGO 
.     CINCINNATI 

CLEVELAND  * 

ST.  LOUIS 

SAN  FRANCISCO 

HAVANA 
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This  Model  weighs  85 
pounds  and  >vill  operate 
on  250  to  750  volts  with 
a  current  regulation  of 
from  60  to  200  amperes 
in  steps  of  about  15 
amperes. 


Don't  Discard  Those  Parts 


— those  old  armature  shafts,  axes,  gear  casings,  flat 
wheels  and  many  more  parts  rusting  in  your  scrap 
pile.  Save  them  by  building  them  up  with  an 
ERICO  Arc  Welding  Rheostat. 

Erico  Arc  Welding  Rheostats  can  be  operated 
direct  from  your  trolley  wire  current. 

We  also  make  standard  equipment  for  110  and  220 
volts,  and  can  supply  special  equipment  for  any 
other  voltage  or  current  capacity.  ^ 

Reduce  that  scrap  pile. 


The  Electric  Railway 
Improvement  Co. 

Cleveland,  Ohio 
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1.  Applying  Molasses  to  Asbestos 
Strips  for  Lnting^  between  Edge 
of  Mold  and  Rails. 


2.  Applying  Asbestos  and  Molasses 
Strips  to  Rails  previous  to  Ad- 
Justine  Mold, 


3.  Adjusting      Two-Part      Mold      to 
Rails. 


What  is  the  difference 

between  a  welded 

rail  joint  and  a 

THERMIT  Weld? 


In  a  merely  iv elded  joint,  the  fissure  between  the 
rails  is  only  partly  obliterated.  The  joint  is  still 
weaker  than  the  rail  itself.  The  return  circuit  is  re- 
tarded. 

In  a  Thermit  Weld  the  rail  joint  ceases  to  exist. 
It  is  obliterated.  The  union  of  rails  is  100%  efficient, 
both  mechanically  and  electrically.  The  resistance 
to  the  return  circuit  is  reduced.  Electrolytic  dam- 
ages are  prevented.  Years  are  added  to  the  life  of 
the  track.    And  the  cost  is  lowest  in  the  end. 

Allow  us  to  send  Catalog  1232 — or  to  send  a  repre- 
sentative to  discuss  the  matter  more  fully. 

Metal  &  Thermit  Corporation 

120  Broadway,  New  York 

Successors  to 

Goldschmidt  Thermit  Co.,   Goldschmidt  Detinning  Co. 

Branch  Oflices  and  Shops:  1437  Western  Ave.,  Pittsbnrgh,  Fa.     7300  So.  Chicago 
Ave.,    Chicago.      3S0   Folson    St.,    San   Francisco.      15    Emily    St.,    Toronto,    Ont. 

Factories:  Chrome,  N.  J.    Wyandotte,  Mich,    East  Chicago,  Ind.    Jersey  City,  N.  t. 


4.  Mold  and  Crucible  Compound  in 
position  ready  for  preiicatlni; — 
box  rontalninc  Thermit  additions. 


S.  Preheating  Rnll  Ends.  Heating 
Thermit  nddillons  and  bakini; 
mold   In  one  operation. 


6.  Finished    Thermit    fully    welded. 
Insert  Rail  Joint. 
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1      Electric  railway  operation   in  war-time   has   fur- 
nished an  impressive  exhibition  of  the  way  in  which 
deterioration  in  one  part  of  the  equipment  reacts  on 
other  parts.     Bad  track  and  special  work   are  the 
cause  of  motor  and  truck  troubles.    Defective  wheels, 
in  turn,  wear  out  the  track.   Poor  power  supply  over- 
loads motors,  and  thus  run-down  power-plant  gene- 
rators, turbines,  boilers,  etc.,  not  only  eat  into  the 
1       heart  of  the  coal  pile  by  operating  at  low  capacity, 
but  affect  the  useful  life  of  the  car  motive  apparatus. 

.Tl 


■v.^.. 
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BEFORE 


Read       the       above       excerpt       from 
an  Editorial  in  this  Journal,  11/16/18 


AFTER 


The  Indianapolis  Welder 
prevents  the  cumulative  effect  of 
worn  rails — 

The  Indianapolis  Welder  will  build  up  the  weak  spots  in  old  rails,  making  cupped  rails, 
broken  frogs,  switches,  cross-overs,  joint  plates,  etc.,  good  as  when  new.  ' 

Any  man  with  ordinary  intelligence  can  do  the  work  with  the  Indianapolis  Portable  Electric 
Welder.  Unskilled  help  can  fix  broken,  worn  or  gutted  track,  damaged  switch  tongues,  frogs 
and  switches  and  broken  and  worn  parts  of  equipment. 

The  Indianapolis  Portable  Electric  Welder  makes  electrically  welded  rail  joints  instead  of 
bolted  joints.  Indianapolis  Joints  and  Bonding  Plates  show  greater  conductivity  than  the  rail 
itself.    They  eliminate  current  losses. 


"Apex"  Joint 
for  Guard  anil  Girder  Rail 


Indianapolis 

Switch  &  Frog  Co. 

Springfield,  Ohio 
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Outride 
Tcmpor^tvire 


Consolidated  Thermostats 
Keep  the  Temperature  the  Same 


Consolidated  Thermostats  relieve 
you  of  all  dependence  on  human 
fallibility.  They  keep  the  car  at  the 
predetermined  temperature,  taking 
full  advantage  of  the  sunshine  hours. 
They  save  33  to  66  per  cent,  of  the 
heat  usually  wasted  by  ordinary 
means  of  temperature  control. 


When  the  rush-hour  comes,  with  its 
demand  for  more  tractive  power, 
substantial  relief  is  afforded  by  the 
automatic  decrease  of  the  heater  re- 
quirements due  to  the  larger  number 
of  people  on  the  car. 
It  is  sound  business  to  equip  all  your 
cars  with  Consolidated  Thermostats. 


CONSOLIDATED  CAR-HEATING  COMPANY 

ALBANY  NEW  YORK  CHICAGO 
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Use  National  Pneumatic  Door 
and  Step  Control 

To  Convert  Your  Open  or  Gate  Cars 
to  the  Standard  Vestibuled  Type 

Applied  to  your  present  open  bench  cars,  you  eliminate  running-board 
accidents.  Applied  to  your  present  gate  cars,  you  eliminate  platform 
accidents. 


Applied  to  any  kind  of  car,  you  eliminate 
the  need  for  the  manual  labor  so  scarce  and 
expensive  today. 

Prices  and  delivery  dates  are  yours  for 
the  asking. 


I  NATIONAL  PNEWYSTIC  COMPANY 

' — ^W 


SOGiurcK  5t  Now  York 


515Laf1in5L  Chicle 
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Black  and  Yellow  Varnished 
Cambric 

Oiled  Silks  and  Papers 

Flexible  Varnished  Tubing 

Cellulak  Tubing 

Cellulak  Plates 


Irvihgton  Varnish  a  Insulator©* 
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Complete  proledion 
SNAP  SWITCHES 


Type  GSC  Condulet 

"Here's  another  new  Condulet  — 
Type  GSC.  It's  a  dandy  and  lets 
me  use  a  snap  switch  on  this  out- 
door installation. 

"No  dust  or  moisture  can  get  inside 
the  Condulet  and  the  thumb  knob 
can't  be  broken  off.  The  indicating 
feature  is  preserved,  too." 


Type  GSC  is  only  one  of  a  complete  series  of 
protedive  Condulets  for  snap  switches.  They 
are  especially  suited  to  out-of-door,  marine, 
garage,  refinery,  and  textile  and  flour  mill 
installations. 

fVrite  for  new  Condulet  Bulletin  No.  looo-I 
You  will  find  it  valuable 


Crouse-Hinds  Company 


NEW  YORK 


SYRACUSE,  N.  Y.,  U.  S.  A. 

BOSTON 


CHICAGO 
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Differences  in  height  of  rails  at  joints  must  be  re- 
moved immediately  to  conserve  the  life  of  the  joint. 
Practice  has  demonstrated  this  very  forcibly  within  the 
last  eight  years,  and  I  will  mention  one  particular  in- 
stance out  of  many  where  the  issue  was  brought  to  my 
attention.  Two  pairs  of  compromise  splices  were  in- 
stalled of  the  Atlas  type  where  70-lb.  A.  S.  C.  E.  rails 
were  connected  to  97-lb.  424  grooved  section.  At  the 
time  of  installation  in  1913  a  very  slight  difference  in 
the  surface  of  the  rails  was  noticed,  and  we  neglected 
to  grind  the  rails  to  a  smooth  surface.  This 
was  a  single  track  over  which  26-ton  cars  op- 
erated on  from  a  headway  of  from  three  to 
four  minutes.  Inside  of  eight  months  these  joints 
were  a  wreck,  including  paving  and  rail  ends.  In  order 
to  repair  them,  new  Atlas  plates  were  installed,  new 
pieces  of  rails  were  cut  in,  and  the  joints  were  then 
ground  to  a  true  surface.  After  more  than  two  years 
these  joints  are  apparently  as  perfect  as  on  the  day 
they  were  installed.  We  find  this  to  be  particularly 
true  on  compromise  joints  at  special  work. 


The 
Proven  Case 


From  a  report  of  the  track  superintendent  of  a  large  electric  railway 


The  Reciprocating  Track  Grinder 


has  proven  its  value  to  the  electric  railway 
industry. 

That  proof  has  been  given  in  such  cases  as; 
the  one  cited  above.  It  has  been  given  in 
cases  where  stretches  of  track  were  in  such 
bad  condition  from  corrugations  and  cupped 
joints  that  replacement  seemed  the  only 
remedy  and  the  Reciprocating  Grinder 
restored  the  rail  to  useful  service.  It  has 
been  given  in  cases  where  other  types  of 
machines  had  been  tried  and  found  unsatis- 
factory. 

And  this  proof  has  been  given  just  as  it  is 
given  today — by  the  actual  performance  of 
the  machine  in  service — by  putting  the  ma- 
chine on  the  track  and  letting  its  work  fur- 
nish the  evidence  of  its  value. 

We  will  gladly  put  a  Reciprocating 
Grinder  on  your  track  to  prove  its  worth  to 
you,  without  any  risk  on  your  part. 


RAILWAY  TRACK- WORK  COMPANY 

30th  and  Walnut  Streets,  Philadelphia 
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American  STEEL  Foundries 


NEW  YORK 


CHICAGO 


ST.  LOUIS 
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Because  this  car  has  the 

H-B  Life  Guard 


It  renders  PERFECT  service.  When  passengers 
wish  to  enter  or  leave  these  Birney  cars  in  Tacoma, 
Wash.,  they  "step  to  the  front." 

Crowding  towards  the  "business  end"  of  any 
trolley  car  calls  for  the  maximum  protection  at 
the    business    end. 

By    installing    H-B     Life     Guards    Tacoma     has 


gained  insurance  against  the  fatal  results  of 
accidents  due  to  carelessness  of  passengers.  The 
Birney  Car  idea  provides  amply  for  the  motor- 
man's  efficiency.  The  two  together— car  and  H-B 
Guard— form  the  most  complete  protection  pos- 
sible against  fatalities.  With  H-B  Life  Guards 
bodies  cannot  come  in  contact  with  car  wheels. 
H-B  Guards  are  the  last  word  in  Safety  Ciuards! 


THE  CONSOLIDATED  CAR  FENDER  COMPANY 

PROVIDENCE,  R.  I. 

Gen.r.1    Sale.    Agent  WENDELL  &   MACDUFFIE  CO.    61    Broadway,    N.   Y. 
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The  Center  of  Traffic 
in  Oil,  Coal  and  Steel 

The  development  of  adequate  railway  service  changed  the  whole 
direction  of  Pittsburgh's  commerce. 

In  1846,  at  the  time  the  picture  was  made  from  which  the  above 
illustration  is  reproduced,  Pittsburgh  commerce  was  largely  water 
borne. 

With  the  development  of  railway  facilities  Pittsburgh  found,  of 
course,  tremendous  increase  of  opportunities  for  the  outlet  of  its 
products  East  and  North. 

Today  in  population  alone  Pittsburgh  is  more  than  thirteen  times 
as  large  as  it  was  at  the  time  of  this  picture  and  the  growth  in  the 
increase  of  its  commerce  may  be  judged  from  the  fact  that  its  total 
annual  output  was  valued  in  1846  at  the  handsome  sum  of  seven 
millions  of  dollars! 

Internal  as  well  as  external  railway  development  has  aided  Pitts- 
burgh's mighty  growth.  The  Pittsburgh  Railways  Co.  alone  operates 
605  miles  of  electric  railway  track  for  the  intramural  service  of  the 
population.  And  in  both  the  internal  and  external  railway  activity 
an  important  and  helpful  part  has  been  played  by 

Galena  Oils 

and 

Galena  Service 

Galena-Signal  Oil  Ca 

Franklin.  Pa. 
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Swivel  Eye 

(swivel  on  metal  head) 


Both  eyes  are  forged 


The  Brooklyn  Strain  Insulator 

(An  Insulated  Turnbuckle  That  Will  LAST) 

The  sherardized  malleable  iron  head  of 
this  insulator  is  made  in  two  halves  fitting 
around  the  head  of  the  insulated  portion 
and  riveted  together.  This  construction 
affords  a  resistance  to  tensile  strain  equal 
to  the  breaking  point  of  the  solid  metal. 

The  swivel  eye  gives  a  metal  to  metal  bearing  and  both 
eyes  are  of  sherardized  drop-forged  steel. 

G-E  electric  oven  sherardizing  permits  readjustment  of 
the  device  after  years  of  service.  The  threads  will  not 
rust. 

You  can  get  prompt  shipment  from  stock. 


General 

Co 


General  Office 


Electric 

Schenectady,  N.Y. 

any 

^^  "  40.52 
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Standardizing  the  Various 

Committees  on  Standards 

THE  standardization  work  of  the  American  Electric 
Railway  Association  should  be  benefited  by  the 
organization  of  the  American  Engineering  Standards 
Committee  (which  will  probably  become  known  as  the 
A.  E.  S.  Committee),  to  which  Comfort  A.  Adams  gave 
considerable  space  in  his  A.  I.  E.  E.  presidential  address 
last  week.  The  scope  and  plan  of  this  committee  are 
covered  in  an  article  elsewhere  in  this  issue.  The 
formation  of  this  committee  is  in  line  with  what  is 
being  done  in  other  countries,  and  the  work  of  the 
committee  will  be  a  success  from  the  start  if  the  co- 
operation of  all  interested  societies  is  enlisted  at  once. 
An  enormous  amount  of  time  and  energy  has  been  put 
into  the  department  of  specifications  of  one  sort  and 
another  in  the  hope  that  these  would  prove  useful  in 
reducing  costs,  and  undoubtedly  the  total  results  secured 
have  been  very  great.  That  they  have  not  been  as 
great  as  hoped  or  expected  is  illustrated  by  the  ex- 
perience of  the  American  Electric  Railway  Engineering 
Association,  which  is  typical. 

One  trouble  in  all  of  this  work,  as  pointed  oUt  by 
Professor  Adams,  is  "that  in  many  cases  the  committees 
are  made  up  of  men  who  do  not  realize  that  a  standard 
must  not  only  be  rational  and  technically  correct  but 
it  must  also  be  acceptable  to  all  those  interested  in  its 
manufacture  and  use."  In  the  case  of  the  railway 
association  it  has  not  been  so  much  a  matter  of  the 
personnel  of  the  committees  as  a  failure  on  the  part  of 
the  industry  to  realize  in  a  practical  way  what  can 
be  accomplished  from  reasonable  uniformity  in  design. 
There  has  not,  of  course,  been  the  urgent  necessity  for 
standardization  in  electric  railway  work  as  in  some 
other  lines.  For  example,  the  steam  roads  simply  had 
to  get  together  on  couplers  and  other  car  details  on 
account  of  the  interchange  of  freight  cars.  The  auto- 
mobile manufacturers  had  to  do  something  of  the  same 
kind  to  enable  repairmen  to  maintain  cars  of  all  m.akes 
with  a  reasonable  stock  of  supplies.  In  the  electric 
railway  field  the  benefits  seem  more  remote  and  there- 
,for  less  tangible. 

To  return  to  the  quotation  given  above,  let  us  consider 
further  the  expresion,  "a  standard  .  .  .  must  also 
be  acceptable  to  all  those  interested."  Now  the  proof  of 
acceptability  is  use,  not  mental  assent  to  theoretical 
value.  A  "standard"  is  a  standard  only  when  things 
are  made  to  standard  specification.  It  would  be  as 
idle  to  expect  a  musical  or  literary  composition  to  be 


a  "classic"  by  so  labeling  it  as  to  expect  a  specification 
to  become  standard  by  the  same  process.  A  standard 
must  be  a  crystallization  of  existing  tendencies  in  prac- 
tice if  it  is  to  live  and  serve  its  purpose.  To  paraphrase 
an  old  conundrum:  "When  is  a  standard  not  a  stand- 
ard?"— Answer:     When  nobody  uses  it. 


Painting  Economies 
Are  Increasing 

THERE  are  very  few  railways  that  have  been  able 
to  increase  the  number  of  their  cars  in  proportion 
to  the  increase  in  passenger  traffic  that  has  occurred 
during  the  past  two  years.  This  has  caused  an  in- 
creased demand  by  the  transportation  department  that 
all  cars  possible  be  made  available  for  rush-hour  serv- 
ice. The  mechanical  department  has  thus  been  placed 
at  a  decided  disadvantage  in  carrying  out  its  car- 
painting  schedule,  as  it  is  diflScult  to  get  the  equipment 
into  the  shops  and  when  once  started  all  work  must 
be  hurried  so  as  to  get  the  cars  back  into  service 
again  at  the  earliest  possible  moment.  Proper  protec- 
tion of  all  cars,  and  especially  of  steel  cars  by  painting, 
is  very  important.  Several  roads  have  simplified  their 
painting  considerably  by  eliminating  striping  and  let- 
tering; simple  monograms  have  been  substituted  for 
the  long  names  of  railways,  and  numbers  have  been 
omitted  from  the  body  of  the  car  in  many  instances. 
The  use  of  house  paint  of  a  uniform  color  which  does 
not  show  dirt  readily  is  being  adopted  at  least  to  some 
extent.  Several  roads  have  adopted  battleship  gray  for 
their  cars  and  effected  considerable  savings.  Oil  enamel 
has  come  into  general  use  instead  of  the  older  methods 
of  applying  a  primer  with  several  coats  of  lead  to 
be  followed  by  rubbing  coats  and  finishing  varnish. 

The  spraying  system  of  painting  has  also  been 
adopted  by  several  roads.  This  permits  of  the  work 
being  done  in  a  much  shorter  time,  and  many  places 
inaccessible  to  a  brush  are  thus  reached.  The  amount 
of  paint  used  with  the  spraying  system  is  undoubtedly 
greater  than  if  cars  are  painted  by  hand,  hut  this 
slightly  increased  cost  will  be  more  than  paid  by  the 
revenue  resulting  from  the  earlier  return  to  service. 

The  removal  of  paint  from  cars  is  another  item  on 
which  time  can  be  saved  by  careful  selection  of  equip- 
ment and  the  use  of  approved  methods.  In 'Omaha  by 
using  a  type  of  torch  for  burning  off  paint  with  a 
single  hose  line  instead  of  with  hand  torches  previously 
used,  the  time  taken  for  this  part  of  the  work  was  re- 
duced 40  per  cent.     Old  methods  of  painting  cars  are 
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being  rapidly  superseded  by  more  rapid  and  simpler 
practices.  The  long  standing  tradition  that  electric 
railway  cars  must  be  painted  and  varnished  much  like 
a  piano  is  not  in  harmony  with  the  present  times  of 
efficiency  and  economy. 


Safety  Cars  Making  < 

Good  in  Connecticut 

EVIDENCE  continues  to  accumulate  that  the  safety 
cars  put  in  operation  in  Bridgeport  on  Feb.  2  are 
most  popular  with  the  public,  the  men  and  the  company. 
As  described  in  our  issue  of  Feb.  15,  the  line  on  which 
they  run  is  not  in  the  outskirts  but  extends  through 
the  center  of  the  city  where  the  streets,  as  in  many 
other  cities  in  New  England,  are  quite  narrow.  Never- 
theless the  cars  maintain  their  schedule  and  make  such 
good  time  that  they  are  winning  traffic  from  those  who 
formerly  walked  or  rode  in  private  automobiles.  The 
Hartford  press  is  already  calling  for  their  installation, 
at  least  experimentally,  in  that  city,  to  which  one  of  the 
Bridgeport  papers  replies:  "All  the  Birney  cars  that 
Hartford  does  not  want,  Bridgeport  will  take."  The 
success  of  the  light  car  was  presaged  by  experience  in 
the  Southwest,  but  satisfaction  over  the  first  extended 
trial  in  New  England  is  none  the  less  welcome. 

Of  course  the  demonstrated  value  of  the  safety  car 
for  certain  routes  should  not  tempt  managers  to  apply 
it  to  conditions  to  which  it  is  not  adapted.  On  heavy 
traffic  lines  in  large  cities  two  men  per  car  are  still 
recognized  as  necessary  by  the  advocates  of  the  safety 
car.  Nor  should  the  car  be  considered  as  in  any  way 
removing  the  necessity  for  a  higher  fare  than  that 
which  was  adequate  before  the  war  conditions  raised 
the  prices  of  material  and  labor.  The  car  helps  a  rail- 
way to  give  improved  passenger  service  on  a  route  for 
which  it  is  adapted,  but  it  should  not  be  expected  to  ef- 
fect miracles  in  the  financial  condition  of  the  operating 
company.  In  this  connection  it  might  be  said  that  the 
Connecticut  experiment  has  demonstrated  that  the  mo- 
torman  on  a  safety  car  has  no  difficulty  in  collecting  a 
6-cent  fare.  The  fact  that  it  consists  of  two  coins  has 
not  materially  affected  the  speed  of  the  safety  cars. 


Complaint  Handling  Makes  Friends 

or  Enemies — Which  Do  You  Want? 

THE  Illinois  Public  Service  Commission,  as  a  result 
of  its  five  years'  experience,  has  been  much  im- 
pressed with  the  influence  of  complaint  handling  upon 
public  relations.  As  we  noted  in  a  recent  issue,  the 
commission  has  directed  the  attention  of  the  State  utili- 
ties to  this  point.  Its  action  in  so  doing  is  to  be  com- 
mended, not  because  utilities  in  Illinois  need  the  re- 
minder any  more  than  those  in  other  states,  but  because 
the  commissions  should  be  encouraged  to  make  use  of 
their  function  of  double  representation  to  bring  the 
public  and  the  railways  into  a  better  understanding. 

The  specific  suggestion  of  the  Illinois  commission 
cannot  be  urged  too  strongly.  Complaints  in  most 
cases  are  ihe  beginning  of  an  intercourse  which  will 
result  in  the  making  of  friends  or  enemies.  The  choice 
in  the  main  lies  with  the  company.  A  prompt,  sympa- 
thetic acknowledgment,  followed  by  a  just  investigation 
and  a  prompt,  frank  explanation,  will  probably  satisfy 
the  complainant  and  convince  him  of  the  company's 


sincerity  and  honest  efforts  to  serve.  But  what  does 
the  other  course  do? 

Three  years  ago  a  friend  of  ours  sent  in  a  legitimate 
complaint  regarding  poor  service  and  discourteous 
treatment  by  employees  on  an  Eastern  railway.  Two 
weeks  later  he  received  a  stereotyped  reply  to  the  effect 
that  the  complaint  had  been  referred  to  the  official  who 
had  "special  charge"  of  such  relations  with  the  public. 
Since  then — silence,  in  spite  of  a  repetition  of  the  com- 
plaint. Perhaps  the  case  has  not  yet  been  reached  on 
the  company's  complaint  docket;  be  that  as  it  may,  an 
enemy  has  been  made.  Need  we  add  that  this  company 
to-day  is  in  general  public  disfavor?  Need  we  say  that  a 
large  part  of  this  ill-will  is  undoubtedly  due  to  such 
examples  of  complaint-handling  stupidity? 

But  it  may  be  argued  that  the  company  is  not  at 
fault  for  what  this  "public  relations"  official  failed  to 
do.  It  is  true  that  an  executive  and  a  board  of  directors 
cannot  keep  in  touch  with  the  details  of  such  work,  but 
the  vital  character  of  all  relationships  with  the  public 
permits  no  excuse  for  a  lack  of  general  supervision  by 
those  in  authority.  Certainly  when  public  hostility  is 
growing  yearly  and  no  effort  is  made  to  lessen  it,  the 
blame  lies  at  the  door  of  the  highest. 


Public  Misconceptions 

Cannot  Simply  Be  Wished  Away 

ELECTRIC  railways  are  widely  distrusted  by  the 
public.  This  may  be  stating  conditions  with 
excessive  harshness,  but  not  to  any  great  extent. 
Observant  operators  have  during  the  last  two  years 
noticed  on  the  part  of  the  public  an  attitude  of  decided 
hostility  which  has  hindered  if  not  prevented  the 
procuring  of  many  higher  fares.  About  348  fare 
increases  have  indeed  been  granted,  but  many  peti- 
tions have  been  refused  and  many  others  have  been 
allowed  only  after  much  delay  and  strife.     Why  is  this? 

This  question  permits  of  various  answers,  according 
to  the  class  and  the  experience  of  each  respondent. 
Some  striking  answers  are  given  in  the  address  made 
by  R.  T.  Sullivan  before  the  Central  Electric  Railway 
Association,  abstracted  this  week,  and  more  are  con- 
tained in  the  replies,  published  this  week  and  last,  to 
the  questionnaire  whicb  this  journal  recently  sent  out 
to  public  service  commissioners,  mayors,  representatives 
of  chambers  of  commerce  and  other  men  interested 
in  civic  affairs.  The  answers  are  not  sufficiently 
numerous  to  warrant  the  drafting  of  very  definite  con- 
clusions, but  on  the  whole  they  seem  to  be  centered 
around  a  few  general  ideas  worthy  of  mention. 

To  take  Mr.  Sullivan's  remarks  first,  he  frankly  says 
that  electric  railways  have  shown  the  lack  of  a  definite 
and  a  continuous  policy  in  the  past;  that  their  publicity 
has  too  often  consisted  of  cries  for  succor  in  emer- 
gencies rather  than  of  a  constant  telling  of  all  the  facts 
in  times  of  calm  as  well  as  storm,  and  that  some  deeds 
of  the  past  are  not  to  be  commended.  He  avers,  how- 
ever, that  frequently  railway  men  are  too  ready  to  take 
the  blame  for  sins  of  bygone  days ;  that  political 
attacks  and  yellow  journalism  have  created  and  fostered 
public  ill-will  against  the  railways,  and  that  the  car 
rider's  interest  in  service  is  purely  selfish  while  the 
railway  desires  the  good  of  the  largest  number. 

While  admitting  that  the  electric  railway  industry 
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has  internal  faults,  therefore,  Mr.  Sullivan  points  out 
emphatically  some  external  causes  of  public  distrust. 
He  undoubtedly  speaks  the  truth,  but — here's  the  vital 
■point — the  public  is  less  interested  in  its  own  faults 
than  in  the  believed  faults  of  the  railways.  The  think- 
ing part  of  the  public  will  confess  the  injustice  and 
the  impropriety  of  certain  methods  of  handling  utili- 
ties, but  the  public  as  a  whole  lays  the  greatest  blame 
for  present  conditions  upon  internal  defects  of  the 
electric  railway  industry. 

Do  you  think  that  this  is  exaggeration?  Read  the 
replies  to  our  questionnaire.  The  points  which  public 
representatives  believe  the  public  has  in  the  front  of 
its  mind  are  these — that  many  railways  are  over- 
capitalized; that  they  held  on  to  the  o-cent  fare  to 
make  excessive  profits  in  the  past  and  can  well  stand 
temporary  losses  now,  and  that  they  have  in  the  past 
rendered  some  form  of  inadequate  and  inefficient  serv- 
ice. Therefore  the  public's  idea  of  correction  is  more 
of  a  punitive  character  than  that  of  assisting  the  rail- 
ways to  get  on  their  feet  again.  In  most  concrete  cases 
the  charges  are  based  only  upon  erroneous  ideas  and 
deep-seated  prejudice,  as  many  public  leaders  admit 
behind  the  scenes.  But  the  public  believes  the  charges 
to  be  true,  and  it  requires  more  than  a  mere  denial 
of  them  on  the  part  of  the  railways  to  convince  the 
public   that    retributory    treatment    is    not   justified. 

The  public  has  a  certain  fundamental  antipathy 
against  doing  any  more  than  it  must  to  aid  any 
monopoly,  but  its  hostility  to  electric  railways  goes 
beyond  this.  If  we  had  to  sum  up  in  two  words  the 
reasons  for  this  general  hostility,  as  portrayed  by  the 
replies  to  our  questionnaire,  we  would  unhesitatingly 
choose  "ignorance"  and  "distrust."  And  what  do  the 
public  representatives  suggest  as  the  proper  means  for 
overcoming  these  states  of  the  public  mind  ?  Facts,  and 
a  conduct  that  creates  and  maintains  confidence.  Note 
carefully  this  double  answer,  for  it  is  characteristic  of 
the  public  point  of  view.  Publicity  is  deemed  to  be 
fully  effective  only  when  it  is  backed  up  by  the  rendi- 
tion of  adequate  service  and  the  maintenance  of  a 
genuine  policy  of  public  co-operation. 

The  public  must  be  educated,  to  be  sure,  but  it  has 
its  own  ideas  about  the  process.  It  wants  to  be  able 
to  find  out  the  facts  instead  of  being  deluged 
with  mere  argument.  It  wants  its  education  to  be 
through  a  consistent  365-day  policy  of  facts  supported 
by  performance  and  not  through  a  sudden  splurge  of 
publicity  only  when  the  company  is  in  difl[iculty.  It 
wants  to  know  what  the  service  costs  and  where  the 
money  goes.  It  wants  to  know  the  reasons,  if  adequate 
service  cannot  be  given.  It  wants  a  surfeit  of  informa- 
tion and  evidences  of  a  desire  to  serve  and  to  please. 
That  is  the  price  of  public  good  will. 

One  word  more.  As  Mr.  Sullivan  says,  unfortunate 
is  the  company  which  cannot  see  its  way  clear  to  a 
consistent  policy  of  publicity  until  it  finds  itself  in  a 
tight  place.  The  last  two  years  has  produced  many 
such  unfortunates.  Have  they  fully  learned  their  les- 
son? We  hope  so,  for  doubly  unfortunate  would  be 
such  a  company  if  it  should  now  give  up  its  work 
for  better  public  relations.  There  is  only  one  thing 
worse  than  a  public  neglected,  and  that  is  a  public  used 
and  abandoned. 


A  Decision  in  Which 
Both  Sides  Lose 

THE  people  of  Des  Moines  appear  to  have  won  a 
hollow  victory  in  the  decision  of  Federal  Judge 
Wade  denying  an  increased  rate  of  fare  and  holding 
that  service  must  be  adjusted  to  the  income  of  the  elec- 
tric railway  property.  The  decision  was  referred  to  in 
cur  issue  of  Feb.  15,  and  while  it  is  a  complete  indorse- 
ment of  the  sanctity  of  a  franchise  agreement  it  also 
makes  clear  that  a  contract  works  both  ways. 

The  court's  ruling  interprets  two  sections  of  the  ordi- 
nance of  1915  under  which  the  receivers  for  the  com- 
pany hoped  to  be  released  from  the  established  fare  of 
5  cents  or  six  tickets  for  a  quarter.  The  receivers 
claimed  that  the  service  demanded  by  the  city  could 
not  be  rendered  under  present  conditions  from  the 
present  income.  The  federal  judge  held  that  while  this 
claim  if  true  is  most  unfortunate,  he  had  no  authority 
to  modify  the  provisions  of  the  contract.  This  meant, 
he  explained,  that  the  people  are  bound  by  the  agree- 
ment as  well  as  the  company,  "and  when  they  get  that 
service  which  can  be  paid  for  under  the  provisions  of 
the  contract,  they  roust  be  content."  Announcement  of 
the  court's  views  was  followed  by  a  statement  of  the 
company  officials  that  a  general  curtailment  of  service 
would  go  into  effect  in  the  near  future. 

A  regrettable  feature  of  the  Des  Moines  situation  is 
that  this  modern  type  of  ordinance,  containing  many 
excellent  features,  the  result  of  a  long  period  of  ne- 
gotiations, should  so  soon  fall  short  of  the  purpose 
contemplated  by  its  framers.  Its  weakness,  of  course, 
was  the  establishment  of  a  flat  rate  of  fare,  and  now 
that  the  court  has  emphasized  the  folly  of  such  an  ar- 
rangement we  believe  the  car  riders  will  be  convinced 
that  they  have  won  no  real  victory  in  having  the  con- 
tract declared  sacred.  This  view  is  already  taken  by 
the  Des  Moines  Capital  which  says:  "The  real  loser 
will  be  the  patron,  and  when  the  patron  loses  the  mer- 
chant naturally  suffers  his  proportion  of  the  loss,  which 
will  be  exceedingly  great.  It  is  a  most  unfortunate 
result,  after  all  of  the  years  of  effort  Des  Moines  has 
made  to  get  a  real  solution  of  its  street  railway  prob- 
lem." 

Adequate  transportation  is  the  life-blood  of  a  com- 
munity. Excess  service  is  a  waste  and  insufficient  serv- 
ice is  a  detriment.  It  is  the  part  of  good  operating 
policy  to  eliminate  non-productive  lines,  but  when  the 
curtailment  of  service  is  necessary  on  other  routes  be- 
cause the  patrons  are  unwilling  to  pay  for  what  they 
are  getting,  the  result  must  be  unfortunate  for  all  con- 
cerned. 

The  people  who  must  put  up  with  inferior  serv- 
ice will,  of  course,  be  subjected  to  inconvenience,  and 
business  interests  are  bound  to  suffer  in  every  district 
where  trade  is  driven  away  because  the  facilities  for 
transportation  are  allowed  to  deteriorate.  We  hope  the 
people  of  Des  Moines  will  not  be  too  long  in  finding  this 
to  be  true.  Their  better  judgment  must  prevail  after 
an  experience  with  inadequate  facilities,  and  if  a  rew 
and  more  equitable  deal  between  the  company  and  the 
city  is  the  outcome  the  decision  of  Judge  Wade  will 
have  proved  beneficial  to  all  parties  in  this  unfortunate 
dispute.  We  look  for  a  speedy  readjustment  of  the  fare 
controversy. 
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Freight 

by 

Train  Loads 


(In  order  of  appearance) 

Waterloo,   Cedar   Falls   & 
Northern  Railway. 

Sand   Springs   Railway. 

East    St.    Louis    &   Belle- 
ville   Electric    Railway. 

Toledo  &  Western  Railway 

Illinois    Traction    System. 
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Hints  for  the  Freight  Operator 


By  a.  B.  cole 

Westinghouse   Electric  &  Manufacturing  Company 


HAULING  FREIGHT  ON  THE  FORT  DODGE,  DES  MOINES  &  SOUTHERN  RAILROAD 


MILK  HANDLING  is  undoubt- 
edly one  of  the  oldest  forms 
of  freight  service  on  electric 
lines,  and  milk  is  generally  one  of  the 
first  commodities  to  be  handled  by 
any  line  taking  up  freight  operation. 
Almost  all  electric  railways  have  milk 
service,  and  this  service  is  so  valuable 
to  the  communities  served  that  its 
loss  would  be  of  considerable  mone- 
tary value.  Consider,  for  example,  ^— — — ^^— 
the  milk  traffic  into  Indianapolis.  The  interurban  lines 
entering  this  large  center  transport  about  two  and  one- 
half  times  as  much  milk  and  cream  from  the  surround- 
ing territory  as  do  the  steam  railroads.  During  one 
year  an  interurban  line  carried  191,000  cans  of  milk 
and  cream  into  the  city,  while  all  the  steam  lines  to- 
gether brought  only  186,000  cans.  This  tremendous 
traffic  is  probably  due  to  the  frequent  movement  of 
electric  as  compared  to  steam  trains,  and  also  to  the 
accessibility  of  the  electric  lines  to  the  farms.  The 
electric  lines  not  only  give  frequent  and  fast  service 
but  also  load  milk  at  cross  roads. 

One  way  for  an  interurban  railway  to  increase  its 
freight  revenue,  without  materially  affecting  the  quan- 
tity of  freight  handled,  is  to  see  that  all  milk  rates 
over  the  various  divisions  are  consistent.  On  many 
lines  inconsistencies  often  exist  which  involve  discrimi- 
nation and  cause  the  companies  to  lose  considerable 
money. 

To  supplement  a  milk  and  dairy  service,  one  of  the 
most  natural  services  is  that  given  by  market  trains. 


Market  Train  Service  Offers 
Lucrative  Field  for  Electric 
Railways — How  Interchanged 
Equipment  Should  Be  Cared 
For — When  Motor  Cars,  Trail- 
ers and  Electric  Locomotives 
Should  Be  Used — Proper  Sig- 
naling Is  Necessary  for  Safe 
Freight  Operation 


•Other  articles  by  Mr.  Cole  in  regard  to  freight  hauling  by 
electric  lines  were  published  in  the  Electric  Railway  Journal 
of  May  11,  1918  ;  Jan.  4,   1919,  and  Feb.  1,  1919. 


This  applies,  of  course,  to  interurban 
lines  that  operate  in  territory  having 
a  number  of  truck  and  fruit  farms. 
Market -train  service  has  proved  lucra- 
tive wherever  tried  on  steam  rail- 
roads, and  undoubtedly  interurbans, 
on  account  of  their  accessibility  to  the 
farms  at  one  end  and  the  city  public 
at  the  other,  could  in  many  instances 
do  a  similarly  profitable  business. 
■  In  general,  however,  this  market- 
train  service  would  not  interest  growers  whose  produc- 
tion was  sufficiently  large  to  enable  them  to  ship  in 
carload  lots.  Nor  would  it  be  of  any  advantage  to  those 
communities  where  farmers  were  co-operatively  united 
to  ship  in  carload  shipments  the  output  of  many  farms 
devoted  to  the  products  of  the  same  commodity. 

The  service  is  designed  primarily  for  small  producers. 
Fruits  and  vegetables  on  many  farms  are  maturing  at 
intervals  throughout  the  summer.  The  dairy  products 
(eggs  and  poultry)  and  such  commodities  as  apples  and 
potatoes  usually  can  be  shipped  throughout  the  year 
when  ready  for  shipment  or  as  the  market  demands. 
In  all  cases  the  producers  would  naturally  combine  their 
shipments  into  carload  lots  whenever  possible. 

The  market  nearest  to  the  small  farmer  is  generally 
the  best  for  him,  especially  if  he  produces  a  great  va- 
riety of  commodities  and  does  not  specialize  on  one  or 
two.  As  nearness  to  the  market  enables  him  to  keep  in 
close  touch  with  its  demands,  he  can  quickly  adjust  his 
supply  to  the  demand.  The  electric  railway  plays  a 
most  important  part  in  making  the  market  accessible  to 
the  farmer  irrespective  of  the  location  of  his  farm,  pro- 
vided it  is  within  a  distance  of  100  miles. 

In  other  words,  the  small  farmer  is  really  doing  a  re- 
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TYriCAL,   FREIGHT    MOTOK    CARS    IN    ELECTRIC 
RAILWAY  SERVICE 

New  York  State  Railways. 

Interurban  Railway  &  Terminal   Company. 

Waterloo,   Cedar   Falls   &   Northern    Railway. 

Detroit   United   Railway. 

Northern  Ohio  Traction  &  Light  Company. 


tail  business  when  compared  with  the  large  producer. 
Since  the  retail  market  is  adjacent  to  or  near  the  city 
terminal  of  the  electric  railway,  the  small  producer  by 
using  the  interurban  can  do  a  retail  business  in  every 
sense  of  the  word  and  sell  direct  to  the  consumer  in 
spite  of  the  distance  of  his  farm  from  the  city. 

In  some  sections  of  the  country  electric  interurbans 
have  thus  performed  considerable  economic  service  to 
the  city  communities,  but  often  the  advantages  of  mar- 
ket-freight service  are  offset  by  the  lack  of  adequate 
and  centrally  located  city  terminals.  Sometimes,  too, 
the  Board  of  Health  of  the  city  has  imposed  restrictions, 
making  necessary  the  shipment  of  certain  commodities 
in  one  type  of  car  to  the  exclusion  of  all  others.  This  in- 
creases the  cost  of  transportation  facilities  on  lines 
where  one  car  would  hold  all  the  shipments.  The  para- 
mount obstacle,  however,  seems  to  be  the  restrictions 
imposed  by  local  authorities  on  the  running  of  freight 
cars  through  city  streets,  but  even  this  can  be  overcome 
by  proper  salesmanship  on  the  part  of  the  traffic  man- 
ager. 

These  are  merely  a  few  of  the  objections  that  are 
found  to  exist  in  connection  with  instituting  a  market- 
train  service.  Without  electric  service,  however,  the 
small  farmer  is  dependent  either  upon  the  local  freight 
train  service  of  the  steam  railroad,  which  is  too  slow, 
or  upon  express  service,  which  is  relatively  too  expen- 
sive. Therefore  there  seems  to  be  a  possibility  for  con- 
siderable development  along  the  line  of  electric  railway 
market  service. 

How  Local  Service  Should  Be  Handled 

The  handling  of  local  freight  train  service  is  a  most 
important  transportation  problem.  As  conditions  exist 
throughout  the  country,  it  is  the  immediate  problem 
that  electric  railways  must  solve  if  they  expect  ever  to 
meet  the  freight  situation  successfully.  The  steam  rail- 
roads are  passing  up  the  local  or  short-haul  freight  and 
in  many  instances  turning  this  over  to  the  motor  truck. 

Adequate  passenger  service  generally  supplied  by 
electric  railways  enables  traveling  salesmen  to  make 
several  tovms  in  one  day.  This  always  increases  the 
merchandise  sales  of  the  jobbing  houses  and  thus  in 
many  cases  assists  in  building  up  carload  shipments  for 
points  along  the  line. 

In  giving  local  freight  service,  an  electric  railway 
must  remember  that  its  patrons  from  the  millionaire 
wholesaler  down  to  the  cross-roads  storekeeper  watch 
and  comment  upon  such  service.  The  storekeeper  is 
anxious  about  his  small  shipment,  just  as  the  carload 
dealer  looks  after  his  in  seeing  that  it  is  not  delayed 
in  transit.  The  delivery  of  merchandise  or  l.c.l.  ship- 
ments promptly  and  in  good  condition  assists  unques- 
tionably in  keeping  down  criticism  and,  above  all  things, 
in  cutting  down  claims. 

The  freight  loaders  should  understand  the  handling 
and  the  storing  of  commodities  so  that  the  train  crew 
can  unload  the  freight  promptly  without  searching  the 
cars  over  and  possibly  carrying  the  shipment  by.  A 
record  should  be  made  of  all  cases  where  the  packages 
show  signs  of  rough  handling.  Any  packages  bearing 
evidence  of  pillage  should  have  their  contents  carefully 
collected,  and  a  proper  record  should  be  made  for  future 
reference  when  claims  are  presented. 
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Each  freight  house  along  the  line  should  be  pro- 
vided with  a  door  of  the  correct  height  according  to  the 
cars.  It  should  also  have  a  gang  plank  long  enough  to 
reach  from  the  car  door  to  the  freight-house  door  so 
that  freight  for  inland  tovnis  and  freight  which  cannot 
be  delivered  on  the  day  of  arrival  can  be  safely  and 
easily  placed  in  the  house;  likewise  in  order  that  freight 
from  the  house  may  be  so  placed  in  the  car.  Usually 
the  station  agent  will  have  some  arrangement  with  the 
town  draymen  to  be  on  hand  if  the  arrival  time  of  local 
trains  can  be  depended  upon,  and  these  men  will  handle 
a  lot  of  freight  direct  from  the  cars  to  the  consignees. 
Of  course,  where  night  operation  prevails  (which  must 
be  resorted  to  by  electric  railways),  it  is  necessary  for 
the  freight  in  many  cases  to  be  placed  in  the  freight- 
house  by  the  crew. 

The  crews  for  local  freight  should  be  among  the  best 
in  the  service  as  far  as  the  employees'  schedule  will 
permit.  By  a  little  diplomacy  the  employing  officer  can 
secure  good  experienced  men  on  these  trains.  They 
should  be  able-bodied  men  weighing  at  least  150 
to  160  lb.  The  conductor  should  be  a  man  more 
than  fairly  educated,  not  easily  excited,  polite,  able  to 
render  his  reports  accurately,  and  immune  from  the 
charge  of  laziness.  He  should  also  have  some  ex- 
ecutive ability  in  order  to  secure  the  full  support  of 
his  motorman  and  other  members  of  his  crew  if 
any. 

Accidents  should  be  kept  down  to  a  minimum.  This 
especially  refers  to  switching  at  stations  to  avoid  col- 
lisions with  vehicles  on  crossings,  laborers  loading 
and  unloading  cars  on  industry  tracks,  children  play- 
ing around  the  station  grounds,  and  passengers  in 
general. 

On  a  railroad  where  sufficient  traffic  prevails  and 
where  the  "local"  is  in  the  form  of  a  long  train  oper- 
ated during  the  day,  the  yard  master  should  see  that 
the  cars  are  properly  placed  in  the  train  and  in  good 
condition.  This  is  necessary  so  that  when  the  con- 
ductor checks  the  train,  he  will  not  have  to  go  to  the 
office  and  advise  that  there  is  a  wrong  car  in  the  train 
or  one  that  must  be  "set  out"  on  account  of  some  de- 
fect. Either  of  these  conditions  might  result  in  con- 
siderable terminal  delay  and  overtime. 

Usually  the  local  crew  does  all  the  station  switching 
up  to  where  it  meets  the  train  running  on  the  opposite 
local  run.  It  moves  all  intermediate  loads  and  as  far  as 
possible  bunches  through  loads  originating  at  way- 
stations  for  through  freight  or  "drags"  to  pick  up  with- 
out switching  at  designated  points. 

When  the  local  trains  are  of  any  length,  the  agents 
can  be  of  great  assistance  in  expediting  movement  by 
telephoning  to  the  conductor  in  advance  the  amount  of 
switching  in  order  that  the  crew  may  be  informed  as 
to  the  character  and  the  volume  of  work  and  can  ar- 
range that  work  may  be  saved  farther  dovm  the  road 
in  making  "setouts"  and  "pickups."  The  agent's  help- 
ers and  operators  should  be  lined  up  at  the  station  upon 
the  arrival  of  the  local  train  and  help  as  much  as 
possible  in  handling  the  freight. 

The  conductor  should  be  on  the  locomotive  or  front 
motor  car  when  approaching  stations  where  switching 
is  to  be  done,  and  by  the  time  the  merchandise  cars 


typical  intbrukdax  freight  locomotives  on 
electric  lines 

Pacific   Electric  Railway — 60    tons. 

Detroit  L'nited  Railway — 50  tons. 

Sand  Springs  Railway — 50  tons. 

Lewisburg  &  Ronceverte  Electric  Railway — 30  tons 
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have  been  "spotted,"  he  will  have  in  hand  a  program  of 
the  necessary  work  and  see  that  it  is  properly  per- 
formed with  all  speed  consistent  with  safety.  As  soon 
as  the  situation  has  been  sized  up,  he  should  advise  the 
dispatcher  as  to  the  approximate  length  of  time  he  will 
be  at  the  station,  in  order  that  the  latter  may  have  in- 
formation on  which  to  base  his  figures  as  to  the  move- 
ment of  opposing  trains.  Usually  it  is  the  custom  for 
a  local  crew  to  take  dinner  at  some  convenient  place, 
and  the  conductor  should  make  this  arrangement  in  ad- 
vance and  notify  the  dispatcher. 

In  all  cases  the  dispatcher  should  receive  notification 
of  all  movements  and  any  advance  information  as  to 
prospective  movements  or  delay  to  traffic,  to  enable  him 
to  fortify  himself  against  delays  of  many  kinds.  Wrong 
information  given  him  may  in  many  cases  cause  trains 


Another  type  of  interchange  is  that  which  is  merely 
either  a  side  track,  or  part  of  a  wye  between  steam  and 
electric  lines,  of  one  or  two  cars  capacity.  A  typical  ex- 
ample of  steam  railroad  interchange,  shown  in  the  ac- 
companying diagram,  is  that  of  the  Waterloo,  Cedar 
Falls  &  Northern  Railway,  which  was  one  of  the  pioneer 
electric  lines  to  compel  steam  railroads  to  interchange 
freight  with  electric  lines.  More  than  70  per  cent  of 
the  switching  from  steam  roads  entering  Waterloo  is 
performed  by  this  line. 

Many  of  the  155  factories  of  Waterloo  are  located 
on  the  electric  belt  line  belonging  to  the  Cedar  Valley 
road.  Moreover,  a  60-mile  branch  of  the  electric  line 
from  Waterloo  to  Cedar  Rapids  forms  a  feeder  for  the 
steam  lines  entering  Cedar  Rapids.  There  the  Cedar 
Rapids  Terminal  &  Transfer  Company  receives  traffic 


DIAGRAM  OF  STEAM  RAILROAD 
INTERCHANGE  TRACKS  OF  CEDAR 
VALLEY      LINE      AT      WAVERLY 


C.  G.  W.  Railroad 


to  be  "knocked  down."  In  every  case  it  must  be  remem- 
bered that  the  dispatcher  is  as  much  interested  in  hav- 
ing trains  move  promptly  over  any  division  as  any  other 
individual  connected  with  the  road. 

Interchanging  with  Steam  Railroads 

A  number  of  electric  railways  throughout  the  coun- 
try enjoy  full  interchange  privileges  with  the  steam 
railroads.  Among  these  lines  are  the  Fort  Dodge,  Des 
Moines  &  Southern  Railroad,  the  Niagara  Junction  Rail- 
way, the  Toledo  &  Western  Railroad,  the  Michigan  Rail- 
way, the  Interurban  Railway  (Des  Moines),  the  De- 
troit United  Railway,  the  Chicago,  Lake  Shore  &  South 
Bend  Railway,  the  Waterloo,  Cedar  Falls  &  Northern 
Railway  and  a  number  of  others.  This  service  is 
highly  desirable.  In  many  cases  interchange  business 
has  been  found  to  be  very  profitable,  and  it  is  worth 
due  consideration  by  all  electric  lines. 

To  handle  steam  railroad  interchange,  proper  fa- 
cilities must  be  laid  out  at  important  checking  points 
on  the  electric  lines.  Usually  these  interchanges  take 
the  form  of  a  steam  road  delivery  track  and  an  electric 
railway  delivery  track,  having  leads  running  from  both 
the  steam  and  the  electric  lines  at  each  end  of  the  in- 
terchange. The  length  of  interchange  depends  entirely 
upon  the  car  capacity  demanded  by  the  volume  of  busi- 
ness. 


from  the  electric  and  steam  lines,  distributes  the  ship- 
ments and  handles  local  switching.  Thus  by  this  trans- 
fer line  the  several  steam  roads  entering  Cedar  Rapids 
are  able  to  enjoy  from  the  northern  territory  business 
which  they  were  unable  to  receive  prior  to  the  construc- 
tion of  the  Cedar  Valley  road. 

At  Waterloo  interchange  connections  are  made  with 
the  Illinois  Central,  the  Chicago,  Rock  Island  &  Pacific 
and  the  Chicago  Great  Western  Railroads.  At  Waverly 
such  connections  are  made  with  the  Omaha  Division  of 
the  Chicago  Great  Western;  at  Cedar  Falls,  with  the 
Chicago  Great  Western  Railroad,  and  at  Cedar  Rapids, 
with  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  which 
handles  all  the  cars  to  and  from  the  Chicago  &  North- 
western, the  Chicago,  Rock  Island  &  Pacific  and  the 
Illinois  Central  Railroads,  for  points  served  from  Cedar 
Rapids  as  well  as  for  industries  in  Cedar  Rapids. 

Roads  doing  the  standard  steam-road  business  under- 
stand, of  course,  that  all  interchange  of  equipment 
comes  under  the  M.  C.  B.  rules.  In  operating  inter- 
change service,  therefore,  it  is  very  important  that  the 
electric  railway  also  obey  these  rules. 

Proper  account  must  be  made  of  all  car  repairs,  as 
the  rules  hold  the  car  owners  responsible  for  repairs 
made  necessary  by  ordinary  wear  and  tear  in  service. 
The  company  handling  the  cars  is  responsible  for  dam- 
age done  by  unfair  usage,  derailment,  etc.,  and  must 
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TABLE  I— FREIGHT  MOTIVE  POWER  AND  CAR  EQUIPMENT  DOING 

ON  A    100-MILE  ELECTRIC  RAILWAY 


-  Freight  Motive  Power  Equipment  - 


-Motora ' 


. — Servicfr 


-Body--         Truck3 


A  MAN'S  SIZE  FREIGHT  BUSINESS 
. Freight  Car  Equipment  - 


a 
>. 

Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

locomotive 
Double-truck 

package  car 
Double-truck 

package  car 
Double-truck 

package  car 
Double-truck 

trap  car 
Double- truck 


d  9 


o 


120,000  16:57   250 

120.000  16:57    250 

120,000  16:57    250 

120,000  16:57    250 

120,000  16:57    250 

95,000  17:73    100 

83,400  16:82     75 

80,000  16:73     90 

80,000  17:58    100 

56,000  17:69     40 

32,200  17:69      40 

32,200  15:71      40 


> 
650 
1300 
650 
1300 
650 
1300 
650 
1300 
650 
1300 
650 

650 

650 
1300 
650 

650 

650 


.9 


tSOO  Fast  freight.. 

t800  Fast  freight. . 

tSOO  Fast  freight.. 

tSOO  Fast  freight.. 

+800  Fast  freight.. 


9'  1' 
9'  1' 
9'  r 
9'  I' 
9'  1' 


2      S 

35'  0"  7'  6" 
35'  0"  7'  6" 
35'  0"  7'  6" 
35'  0"  7'  6" 
35  0"  7'  6" 


*500    Switching 9' 8"  33' 4"  6' 6" 

*500    Switching 9' 0"  30' 0"  6' 0" 

*500    {Freight— all  9'  2"  53'  2"  6'  1 1" 

lines 

»500    {Freight— 650-  9'  2"  53'  2  '  6'  6" 
volt  only 

...     Freight— 650-  9'  0'  52'  2"  6'  3" 
volt  only 

50,000    L.C.L.  freight..  9' 8"  41' 0"  5' 6" 


650      §60,000    L.C.L.  freight..    9' 8"  41' 0"  5' 6" 

trap  car 

t  Continuous  rating  on  I  per  cent  grade;   full  speed,  1300-volts;   half-speed,  650-volts. 

*  One-hour  rating. 

t  Also  used  for  special  train  movements  requiring  baggage  space  with  coach. 

§  Pounds. 
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provide  the  proper  loading  and  handling  for  cars  inter- 
changed. 

On  the  Cedar  Valley  road  two  inspectors  are  located 
at  Waterloo  and  one  at  Cedar  Rapids  to  facilitate  in- 
terchange inspection.  They  look  over  all  cars  passing 
their  respective  interchanges  and  make  out  daily  inter- 
change reports  to  the  master  mechanic.  If  a  car  needs 
repairs,  the  inspector  notes  the  trouble  in  the  repair 
book,  a  record  from  which  is  sent  to  the  master  me- 
chanic each  month.  Cars  that  cannot  be  repaired  at  the 
interchange,  or  those  requiring  heavy  repairs,  are 
"carded"  according  to  M.  C.  B.  rules  and  disposed  of 
either  by  turning  them  over  to  the  receiving  road  or  by 
sending  them  to  the  Cedar  Valley  shops. 

On  the  "rip"  track  in  the  shop  yards  all  defective  cars 
of  the  electric  line  are  placed  in  first-class  condition. 
Repairs  are  made  according  to  the  "defect"  cards  on  the 
rolling  stock.  "Bad  order"  cards  are  placed  on  cars 
that  should  not  be  reloaded  but  sent  home,  if 
possible. 

At  interchange  points  trainmen  inspect  the  cars. 
Their  daily  interchange  report  is  sent  to  the  master 
mechanic.  If  the  train  crew  makes  repairs  (such  as 
installing  new  air  hose,  knuckles,  etc.),  a  trainmen's 


repair  card  is  made  out.  This  card  for  the  master  me- 
chanic describes  the  repairs  made. 

In  general,  repairs  are  made  by  inspectors  and  train- 
men as  far  as  possible.  If  they  cannot  be  so  made 
but  can  be  handled  by  one  or  two  car  repairers  with 
tools,  such  employees  are  sent  out  and  the  car  is  not 
brought  onto  the  "rip"  track.  Thus  unnecessary  move- 
ments are  avoided. 

Once  every  month  there  is  a  settlement  due  to  inter- 
change repairs  and  also  a  settlement  on  the  per  diem 
basis  in  accordance  with  the  standard  practice  of  steam 
railroads.  (This  has  been  abandoned  during  the  gov- 
ernment control.) 

3000  Freight  Trailers  Needed 

One  of  the  most  important  needs  of  electric  rail- 
ways is  sufficient  freight  rolling  stock.  This  does  not 
necessarily  apply  to  the  motive-power  rolling  stock,  but 
to  trailer  cars.  If  from  2000  to  3000  electric  freight 
trailer  cars  could  be  distributed  over  the  electric  lines, 
the  electric  railway  freight  situation  would  be  con- 
siderably improved. 

Many  lines  say  that  they  have  all  the  freight  that 
can  possibly  be  handled,  and  the  overflow  goes  to  the 


TABLE  II— GENERAL  DIMENSIONS  OF  STANDARD  FREIGHT  CARS  OF  UNITED  STATES  RAILROAD  ADMINISTRATION 


40-Ton 

Double 

Sheathed  Box 


40  and  50-Ton 

Steel  Frame 

Single 

Sheathed  Box 

40  ft.    6    in. 


8  ft. 

9  ft. 
42  ft. 

9  ft. 
10  ft. 
12  ft. 


Length,  inside 40  ft.    6    in. 

Width,  inside 8  ft.    6    in. 

Height,  inside 9  ft.    0    in. 

Length  over  striking  plates 42  ft.     I  i  in. 

Width  over  eaves 9  ft.    4    in. 

Width  over  all 10  ft.    2J  in. 

Height  from  rail  to  top  of  car  at  eaves 12ft.  1  Oi  in. 

Height  from  rail  to  top  of  car  body 

Height  from  rail  to  top  of  brake  mast 1 4  ft.     1 J  in. 

Height  from  rail  to  top  of  running  board 1 3  ft.    6J  in. 

Distance  center  to  center  of  trucks 3 1  ft.     1 J  in. 

Height  from  rail  to  center  of  coupler 2  ft.  I  Oi  in. 

Height  from  rail  to  bottom  of  center  sill 2  ft.    4i  in. 

Cubic  capacity — level  full 

Cubic  capacity — with  30  deg.  heap 

Estimated  weight 44,000  lb.  44.000  lb. 


6  in. 
0  in. 
Uin. 
4iin. 
2iin. 
OJin. 


14  ft. 

Uin. 

13  ft. 

62  in. 

31  ft. 

H  in. 

2  ft. 

lOj  in. 

2  ft. 

4Mi>' 

50-Ton 

Steel 
Gondola 

41  ft.  6  in. 
9  ft.  4}  in. 
4  ft.    8    in. 

42  ft.  lOj  in. 


10  ft. 


8  ft. 
8  ft. 


2iin. 

' '}  in.' 
7Jin. 


31  ft.  10}  in. 

2  ft.  lOJin. 

2  ft.    4Jin. 
1,820  cu.ft. 
2,310  cu.ft. 
42,000  lb. 


50-Ton 

Composite 

Gondola 

41  ft.  6  in. 
9  ft.  l|in. 
4  ft.    8    in. 

42  ft.  10}  in. 

10  ft.    "2}  in.' 

'  'S'f't'. '  'ii  in.' 
8  ft.  10}  in. 

2  ft.  10}  in. 

2  ft.    4}  in. 
1,770  cu.ft. 
2,230  cu.ft. 
40,000  lb. 


70-Ton 
Steel 
Gondola 
46  ft.    6 
9  ft.    6 
3  ft.    0 
48  ft.    7 


in. 


10  ft. 

3}  in. 

6  ft. 

7  ft. 

4iin. 
liin. 

37  ft. 
2  ft. 
2  ft. 

7  in. 

10}  in. 

4}  in. 

55-Ton 

Hopper 

30  ft.    6    in. 

9  ft.    5}  in. 

Slftl'lTin.' 

lb  ft!    "2Y in.' 


10  ft. 

11  ft. 


2}  in. 


49,500  lb. 


21ft.  II    in. 

2  ft.  10}  in. 

2  ft.    4}  in. 
1,880  cu.ft. 
2,235  cu.ft. 
40,000  lb. 


70  Ton 

Hopper 

39  ft.    6     in. 

9  ft.    5}   in. 


40  ft. 

5 

in. 

10  ft. 

21 

in. 

10  ft. 
lift. 

8 
2i 

in. 

in. 

30  ft.    5     in. 

2  ft.  10}   in. 

2  ft.    4}   in. 
2,508  cu.ft. 
2,978  cu.ft. 
49,500  lb. 
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steam  or  motor  truck  lines.  In  many  cases  this  is  busi- 
ness gone  forever.  The  loss  could  have  been  prevented 
if  the  electric  lines  had  possessed  adequate  equipment. 
For  example,  Table  I  shows  the  freight  motive  power 
and  car  equipment  used  in  handling  a  "man's  size" 
freight  business  on  a  100-mile  electric  line. 

The  pooling  of  freight  trailer  equipment  would  con- 
siderably assist  in  the  extension   of   electric   railway 
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FIG.    1 — SLOW-SPEED    LOCOMOTIVE    EQUIPMENT     (b) 

OUTHAULS  CAR-TYPE  MOTORS  WITH  MAXIMUM 

GEAR  REDUCTION    (a) 

freight  haulage  throughout  the  country.  Moreover,  it 
would  aid  in  standardizing  electric  railway  rolling 
stock.  One  of  the  drastic  needs  of  such  carriers  is 
standardization  of  rolling  stock,  if  they  ever  expect  to 
do  a  universal  freight  business.  This  is  true  more 
particularly  of  freight  than  of  passenger  cars,  as  the 
latter  are  not  used  so  much  in  inter-line  service. 

With  an  electric  railway  freight  interchange  pool  in 
operation,  the  disease  of  localism  in  the  case  of  many 
properties  would  be  stamped  out.  This  particularly  re- 
fers to  the  deliberate  refusal  to  apply  couplers  and 
other  mechanical  parts  so  that  cars  can  be  used  in 
freight  interchange  over  the  various  electric  lines. 

Table  II  gives  the  general  dimensions  of  the  United 
States  Railroad  Administration  standard  freight  cars. 

Laying  the  Motive  Power  Ghost 

One  of  the  ghosts  to  the  average  operating  man 
contemplating    freight    haulage    is    that    the    power 

house  and  substa- 
tion equipment  will 
not  permit  it.  This 
one  bugaboo  has  in 
too  many  cases  stood 
in  the  way  of  the 
development  of  a 
freight  service  that 
would  be  a  great 
economic  aid  to  the 
community  served 
and  a  revenue  build- 
er to  the  company. 
Hence  it  would  be 
well  for  all  railway 
men  to  analyze  their 
power  conditions  be- 
(f  o  r  e       permitting 


FIG.  2 — CHARACTERISTIC  CURVES 
FOR  CHANGING  GEAR  RATIOS 


themselves  to  be  frightened  away  from  lucrative  revenue 
and  the  possibility  of  rendering  invaluable  service. 

Analysis  will  show  that  for  freight  service,  whether 
the  motive-power  equipment  is  placed  under  a  flat  car 
or  a  regular  electric  locomotive,  there  must  be  some  dif- 
ferentiation in  the  design  from  that  for  passenger  pro- 
pulsion.   The  use  of  passenger  motive  power  equipment 


should  be  eliminated  entirely  in  considering  freight 
service.  Speed  is  obtained  at  the  expense  of  power,  and 
the  fact  that  many  roads  operate  motor-car  freight 
service  on  practically  passenger  time  has  led  operating 
officials  to  believe  that  all  freight  service  exacts  a  large 
amount  of  power.  But  freight  trains  need  not  move  at 
passenger  speeds. 

This  being  the  case,  there  are  two  ways  for  existing 
systems  to  develop  freight  service: 

1.  Equip  freight  motor  cars  with  slow-speed  locomo- 
tive motors  capable  of  propelling  the  motor  car  and 
hauling  from  two  to  five  trailers.  This  type  of  oper- 
ation could  in  many  cases  be  handled  during  the  day, 
between  passenger  trains,  through  the  provision  of  long 
sidings. 

2.  Carry  on  heavy  drag  freight  operation  with  slow- 
speed  motor  equipped  electric  locomotives  hauling  stand- 
ard steam  railroad  and  interurban  freight  cars  during 
the  early  hours  of  the  morning. 

During  the  off-peak  hours  on  many  systems  there  is 
practically  no  operation,  and  hence  no  earning  on  the 
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idle  investment.  Therefore,  freight  service  in  such 
cases  when  properly  developed  can  increase  the  revenue 
and  materially  help  the  load  factor.  The  use  of  slow- 
speed  locomotive  motors  with  their  low  power  demand 
for  relatively  high  tractive  efforts  has  made  freight 
haulage  possible  on  many  roads  of  limited  substation 
and  feeder  capacity. 

Fig.  1  indicates  the  superiority  of  the  regular  slow- 
speed  locomotive  motor  equipment  over  car-type  mo- 
tors with  maximum  gear  reduction.  In  A  the  50-ton  lo- 
comotive with  four  100-hp.  car  type  motors  with  maxi- 
mum gear  reduction  can  haul  only  140  tons  at  16.75 
m.p.h.,  whereas  the  same  locomotive  (B)  equipped  with 
four  100-hp.  regular  slow-speed  locomotive  motors  can 
haul  315  tons  under  the  same  conditions  and  power  de- 
mand. 

Many  railways  have  equipment  that  could  be  pressed 
into  freight  service  with  little  more  than  a  change  in 
gear  ratio.  This  also  applies  to  freight  motor  cars 
which  now  approximate  passenger  speeds  but  really 
are  more  desirable  for  hauling  three  or  more  trailers 
during  off-peak  hours  at  lower  speeds. 
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In  effecting  this  change,  the  characteristics  of  the 
motor  must  be  considered.  For  slow-speed  freight  serv- 
ice generally,  the  maximum  reduction  gearing  is  most 
satisfactory.  It  must  be  remembred  that  with  high- 
speed gearing  the  power  demands  are  increased  while 
the  rating  remains  the  same.    With  high-speed  motors, 


motive  type,  and  drum  or  multiple-unit  control.  All 
freight  motive  power  equipment  must  do  some  switch- 
ing, and  this  often  demands  that  circuits  carrying  heavy 
currents  be  broken,  which  is  particularly  damaging  to 
control  equipment.  It  is  highly  important  that  the 
motors  be  properly  applied  to  meet  the  service  require- 
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however,  the  power  demands  increase  with  the  revolu- 
tions per  minute,  and  the  motor  heating,  while  higher, 
equalizes  for  the  higher  power  requirements  of  this 
type  of  motor. 

From  the  characteristic  curves  shown  in  Fig.  2  it 
will  be  noted  that  the  speed  varies  inversely  as  the 
ratio  of  gear  teeth  to  pinion  teeth,  and  that  the  trac- 
tive effort  varies  directly  as  the  ratio.  With  an  in- 
crease in  speed  at  any  given  current,  the  tractive  effort 
proportionally  decreases.  The  high  currents  required 
by  high-speed  gearing  can  be  readily  seen  from  these 
curves.  In  spite  of  this,  many  roads  are  operating 
freight  equipment  with  motors  geared  for  the  same 
speed  as  that  of  their  high-speed  passenger  cars.  This 
is  dearly  paid  for  by  excessive  motor  maintenance,  by 
high  energy  consum_ption  at  the  car,  by  high  line  losses, 
by  overloaded  substations  in  some  instances,  and  last, 
but  not  least,  by  restricted  freight  hauling  capacity. 
There  are  many  cases  of  single  freight  car  operation 
where  several  trailers  could  be  handled  by  slow-speed 
motor  equipment. 

A  freight  motor  car  adapted  for  single-car  operation 
or  able  to  haul  from  three  to  five  trailers  is  one  of  the 
most  valuable  types  of  motive  power  an  electric  rail- 
way can  use.     This  provides  single  car  rolling  stock 


ments,  and  that  a  control  be  used  which  can  stand  the 
heavy  duty  imposed  on  any  control  equipment  used  in 
freight  service. 

Often  where  single  motor-freight  car  operation  has 
been  going  for  some  time,  and  the  freight  business  has 
been  growing  so  that  it  becomes  necessary  to  handle 
trains,  a  convenient  method  of  expediting  the  movement 
of  freight  is  to  equip  the  motor  cars  with  multiple- 
unit  apparatus  so  that  two  motor  cars  coupled  together 
and  operated  by  one  motorman  can  handle  sevjeral 
trailers.  .     sntei 

The  Empire  United  Railways  of  Rochester  harj^es 
such  service,  as  it  has  in  operation  five  multiple-^jijit 
freight  cars  equipped  with  modern  railway  motor  unit 
switch  control  arranged  to  operate  in  trains.  The 
plan  of  operation  provides  for  two  and  three-car  trains, 
thus  approaching  more  nearly  steam  traffic  conditions. 
The  service  rendered  by  this  line  js  superior  to  that  af- 
forded by  steam  roads,  and  the  cost  of  operation  is  such 
as  to  allow  a  profit  at  the  steam  road  rates.  The  North- 
em  Ohio  Traction  &  Light  Company  is  another  electric 
line  which   uses   multiple-unit   equipped   freight  cars. 

After  the  business  of  a  road  has  become  great  enough 
through  the  building  up  of  traffic  by  the  use  of  motor 
car  trains  of  one  motor  car  and  several  trailers,  or  two 
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where  the  service  is  of  the  dispatch  nature,  and  where 
the  service  demands  the  handling  of  carload  freight, 
the  freight  motor  car  type  permits  flexible  operation. 
When  operating  a  train  the  freight  motor  car  can  act  as 
a  peddler  or  merchandise  car  while  the  other  cars, 
which  are  ordinary  trailers  of  either  interurban  or 
steam  railroad  type,  may  be  "set  out"  at  any  station. 

The  equipment  of  these  freight  motor  cars  usually 
includes  four  motors,  preferably  of  the  slow-speed  loco- 


motor cars  operating  in  multiple-unit  with  trailers,  loco- 
motive operation  becomes  practicable.  This  is  par- 
ticularly true  where  a  steam  railroad  interchange  serv- 
ice has  been  developed,  as  it  is  very  important  that, 
irrespective  of  the  length  of  the  "cut"  of  cars  left  by  the 
steam  railroad  on  an  interchange,  the  electric  line  have 
motive  power  to  handle  this  expeditiously.  If  it  dops 
not,  the  electric  interchange  service  receives  a .  "black 
eye."  ' " 
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G.  M.  Woods  in  the  Electric  Railway  Journal  of 
June  1,  1918,  in  an  article  on  "Freight  Motive  Power 
Equipment"  goes  into  detail  as  to  how  many  existing 
interurbans,  with  their  present  electrical  equipment, 
can  successfully  handle  freight  by  means  of  both  freight 
motor  cars  and  electric  locomotives.  He  also  explains 
how  the  present  substation  capacity  of  many  of  these 
lines  can  handle  such  service. 

Using  Eleciric  Locomotives 

Two  of  the  most  important  factors  to  be  considered 
in  handling  freight  by  electric  locomotive  are  the  re- 
liability of  equipment  and  continuity  of  service.  The 
first  is  of  prime  importance  in  that  on  many  roads 
there  are  but  one  or  two  electric  locomotives,  and  these 
must  be  in  condition  for 
service  at  all  times  regard- 
less of  the  fact  that  they 
must  be  kept  in  operation 
as  much  as  possible. 

In  designing  locomotive 
equipment,  five  points  must 
be  kept  in  mind : 

1.  The  weight,  type,  ca- 
pacity and  mechanical  de- 
sign must  be  suitable  for 
the  service  requirements. 

2.  Motive-power  appara- 
ratus  must  be  selected  that 
will  meet  the  service  condi- 
tions. 

3.  The  apparatus  on  the 
locomotive  should  be  mount- 
ed in  such  a  way  that  each 
part  will  be  permitted  to 
operate  to  the  best  advan- 
tage, with  the  least  danger 
of  trouble. 

4.  All  apparatus  should  be  accessible  for  inspection, 
maintenance  and  overhauling. 

5.  There  should  be  no  danger  of  the  operator  being 
thrown  into  contact  with  the  live  parts. 

Standard  interurban  freight  locomotives  are  usually 
of  the  "steeple"  type,  which  is  often  preferable  to  the 
"box"  in  appearance  and  eliminates  compressor  noise. 
The  cab  proper  is  usually  built  of  steel  with  rolled  steel 
channels  for  underf rame.  A  hardwood  floor  can  be  pro- 
vided in  the  cab,  while  a  checker-plate  walking  plat- 
form is  used  outside  of  the  cab.  All-metal  bumpers 
should  be  used,  the  splintering  so  often  found  in  wood 
bumpers  with  steel  plates  being  thus  avoided. 

M.  C.  B.  couplers  mounted  in  bumper  pocket  castings 
are  standard,  but  where  trailing  loads  must  be  hauled 
around  short  radius  curves,  these  couplers  may  be 
mounted  on  radial  drawbars.  Friction  draft  gear  or 
spring  draft  gear  can  be  supplied  to  meet  severe  condi- 
tions. When  the  weight  of  a  given  type  of  locomotive 
of  a  sufficient  electrical  capacity  is  less  than  the  weight 
required  from  the  standpoint  of  adhesion,  additional 
weight  can  be  added,  principally  by  strengthening  the 
various  members  instead  of  adding  ballast. 

The  electric  freight  locomotive  trucks  are  usually  of 
the  rigid-bolster  equalized-pedestal  type,  possessing  the 
advantages  of  a  minimum  number  of  wearing  parts,  no 


Box-Type  Cab 

DIAGRAMS  OF  STEEPLE  AND  BOX-TYPE  CABS  OF 
ELECTRIC  LOCOMOTIVES 


projecting  springs  and  the  provision  of  substantial 
means  for  transmitting  the  high  tractive  efforts 
required  in  freight  service.  The  various  members  of 
the  trucks  are  held  together  by  tapered  bolts  in  reamed 
holes.  Swivel  trucks  with  brakes  actuated  through  a 
radius  bar  are  standard,  owing  to  the  ease  with  which 
they  negotiate  short  radius  curves. 

The  preliminary  determination  of  the  minimum 
weight  of  locomotive  for  any  given  service  may  be  made 
from  the  weight  of  the  trailing  load,  average  car  weight, 
speed,  grade  and  service — together  with  the  probable 
train  resistance  values  and  a  reasonable  assumption  of 
acceleration  and  adhesion  factors.  It  is  also  necessary 
to  know  what  the  drawbar  pull  would  be  under  the  worst 
running  and   starting  conditions   of   resistance. 

Table  III  shows  the 
weight  of  train  that  can  be 
started  on  a  given  grade. 
"Train  resistance"  applies 
to  the  friction  and  windage 
of  a  train  in  motion ;  it  is  a 
variable  rather  than  a  con- 
stant quantity.  The  values 
that  may  be  used  for  freight 
trains  are  shown  in  Fig.  3. 
Curve  resistance  is  also  a 
variable,  but  an  average 
may  be  taken  at  0.8  lb.  per 
ton  per  degree  of  curvature. 
Grade  resistance  requires 
20  lb.  per  ton  (2000  lb. 
for  each  percentage  of 
grade  against  the  load) .  In 
starting,  the  drawbar  pull 
must  exceed  that  in  run- 
ning by  an  amount  suffi- 
cient to  accelerate  the  train 
at  the  desired  rate.  If  there 
are  no  rotating  parts,  a  force  of  91.3  lb.  per  ton  is 
sufficient  for  acceleration  at  the  rate  of  1  m.p.h.p.s.,  but 
to  allow  for  the  effect  of  rotating  parts  it  is  customary 
to  consider  100  lb.  per  ton  as  necessary  for  acceleration 
at  the  rate  of  1  m.p.h.p.s.  For  other  rates,  the  force 
required  is  in  direct  proportion  to  the  rate  of  accelera- 
tion. Reasonable  and  common  rates  of  acceleration  for 
heavy  freight  service  are  0.1  m.p.h.p.s.  or  10  lb.  per  ton 
for  pick-up  and  0.25  m.pJi.p.s.  or  25  lb.  per  ton  for  way 
freight. 

Determining  Locomotive  Weight 

A  simple  formula  for  locomotive  weight  under  known 
conditions  is  given  on  the  next  page. 


TABLE  III— weight  OF  TRAIN  THAT  CAN  BE   STARTED    ON  A 
GIVEN  GRADE 
Assumed  data: 

Train  friction 1 0  lb.  per  ton 

Acceleration 20  lb.  per  ton 

Coefficient  of  adhesion 25    per    cent 

TONS  weight  OF  TRAILING  TRAIN 
Weight  of 
Locomotive  *- Grade . 

-"T         '?{,  ^S  V^  \  T8 

30  270  185  135  105  85 

40  360  245  180  140  115 

SO  450  310  230  180  140 

60  540  370  270  210  170 

70  630  430  320  250  200 

80  720  490  365  280  230 

90  810  550  410  320  255 

100  900  615  455  35S  285 
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INtERURBAN    FREIGHT    TRAILER    USED    IN    DETROIT 
UNITED  INTERLINE  SERVICE 

W  =  Locomotive  weight  (tons)  on  drivers. 

L  =  All  resistance  acting  on  locomotive,  in  pounds 

per  ton. 
T  =  Weight  of  trailing  load  (tons). 
R  =  All  resistance  acting  on  trailing  load,  in  pounds, 

per  ton. 
P  =  Assumed  percentage  of  adhesion. 
(a)     P(2000)W  —  LW  =  TR 

TR 


(b)     W  —  ^2^^  p-  D 

The  adhesion  of  the  driving  wheels  is  variable,  de- 
pending upon  the  weight  of  the  rail,  weather  conditions, 
air  surface  of  rail,  etc.  Adhesion  frequently  is  25 
per  cent  of  the  weight  of  the  locomotive  when  running 
and  about  33  per  cent  of  the  weight  of  the  locomotive 
when  starting.  On  long  grades,  these  figures  may  be 
reduced  to  22  per  cent  for  running  and  27  per  cent  for 
starting.  In  the  use  of  these  percentages  for  adhesion, 
the  total  tractive  effort  for  train  and  locomotive  is  em- 
ployed and  not  the  ratio  of  drawbar  pull  to  locomotive 
weight  on  drivers,  the  latter  practice  being  commonly 
followed  in  rating  locomotives. 

As  an  example:  What  is  the  minimum  weight  of 
electric  locomotive,  all  on  drivers,  to  handle  a  trailing 
load  of  1000  tons  gross  in  twenty-five  cars  on  a  road 
having  a  maximum  compensated  grade  of  2  per  cent 
for  2000  ft.,  and  1.5  per  cent  for  10  miles,  a  speed  of 


'^BaSm^ 

^iffj^ 

^^^^^^^^^^^^^^gj^g^v^^^a^'r  •  ■•' 

^^SHH 

standard  TYPE  OF  CABOOSE  USED  ON  THE 
FORT  DODGE  LINE 

approximately    15'   m.p.h.    being    desired    on    the   long 
grade  ? 

Consider  the  starting  conditions  first.  From  Fig.  3 
the  train  resistance  is  5  lb.  per  ton,  and  the  locomotive 
resistance  is  15  lb.  per  ton.  The  resistance  of  the  2 
per  cent  grade  is  40  lb.  per  ton.  Allow  10  lb.  per  ton 
for  acceleration.  Then  the  starting  drawbar  pull  is: 
(5  -f  40  +  10)  1000  =  55,000  lb.  Let  the  locomo- 
tive weight  in  tons  be  W  and  assume  33  per  cent  adhe- 
sion.   Then 


9'^ 

m  (2000)  w 


55  W  =  45,000 


or  445  W  ==  45,000  and  W  =  101  tons. 

When  starting  on  the  long  1.5  per  cent  grade  at  27 
per  cent  adhesion,  the  drawbar  pull  is  45,000  lb. 

27 
100 
485  W 


or 


=  45,000 
92.9  tons. 


(2000)  W—    55  W: 

=  45,000  and  W  = 

When  running  at  22  per  cent  adhesion,  the  draw-bar 
pull  is  35,000  lb.,  and 

22 
100 
395  W 


or 


(2000)  W  —    45  W  =  35,000 
35,000  and  W  =  88.6  tons. 


Hence,  for  this  set  of  conditions,  the  running  adhe- 
sion on  the  short  2  per  cent  maximum  grade  is  the  de- 
termining feature,   and   the   locomotive  should   weigh 
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60 -Ton  Koad  Locomotive  40 -Ton  Beit-Line  Switching  Locomotive 
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not  less  than  100  tons.  Judgment  must  be  exercised, 
however,  in  the  practical  determination  of  weight. 
For  instance,  the  bare  figures  in  the  foregoing 
indicate  that  a  100-ton  engine  is  required.  Sup- 
pose, however,  that  the  2000-ft.  2  per  cent  grade 
is  preceded  by  a  long-level  or  down-grade  run  without 
stops  so  that  it  could  always  be  taken  "on  the  run." 
In  such  a  case,  the  figures  show  that  a  93-ton  engine 
would  be  of  ample  weight. 

The  economical  speed  of  a  freight  train  depends  a 
great  deal  upon  the  electrical  equipment.  "Drag"  or 
"tonnage"  freights  may  well  be  operated  at  15  m.p.h., 
while  despatch  freight  service  can  easily  be  handled  by 
trains  at  30  m.p.h.  Speeds  above  this  become  not  only 
uneconomical  but  dangerous,  being  conducive  to  in- 
creasing claims  and  damage  to  equipment.  In  switch- 
ing service  a  maximum  speed  of  8  m.p.h.  for  yard  work 
is  economical  and  safe. 

Signaling  Must  Be  Provided 

In  order  to  operate  freight  service  safely,  a  com- 
pany must  provide  for  proper  signaling.  The  illustra- 
tion below  shows  block-signal  protection  for  freight 
operation.     Signal  No.  1  governs  trains  moving  in  the 


the  60-deg.  position  as  shown  in  the  illustration  indi- 
cates to  the  approaching  car  that  the  switch  is  closed. 
This  shows  the  motorman  that  he  may  pass  this  point 
at  full  speed,  having  assurance  that  the  switch'  is  prop- 
erly set  and  that  the  next  block  is  clear. 

Another  important  feature  of  protection  is  that  which 
permits  a  train  to  approach  the  siding  at  high  speed  in 
either  direction  on  the  main  line.  The  automatic  sig- 
nals are  controlled  by  track  circuits,  which  extend  from 
signal  to  signal.  By  this  means  a  clear  signal  guaran- 
tees that  the  main-line  track  is  free  from  obstruction. 
Wherever  there  are  sidings  leading  into  the  main  line 
track,  the  track  circuit  is  carried  back  into  the  siding 
to  a  "fouling"  point.  This  guarantees  that  cars  must 
be  pulled  into  the  siding  so  as  not  to  "foul"  a  train 
on  the  main  line  before  the  signals  on  the  main  line 
will  "clear."  This  is  a  strong  point  in  favor  of  the 
use  of  automatic  block  signals  where  freight  operation 
is  contemplated.  There  is  a  tendency,  especially  where 
sidings  are  crowded,  to  allow  cars  to  "foul"  the  main 
line. 

The  illustration  also  shows  the  location  of  the  in- 
sulated rail  joints  which  determine  the  limits  of  the 
track  circuit  as  it  extends  into  the  siding.    At  the  point 


fee  jjj 

«tK^B 

n 

L         V-        !                  '    i 

tea.                  -J^ 

yj^L 

Jjk 

ijBbfei^B. 

IWW 

m 

",  ^Hl 

^HEt^'^ 

^ 

f 

^  J 

m... 

■^j^ 

a^^^H 

mmm 

IgU 

^■MMIIlHI 

BLOCK   SIGNAL   PROTECTION   FOR    FREIGHT    OPERATION 
ON   ELECTRIC   RAILWAY   LINES 

direction  of  the  arrow,  while  signal  No.  7  governs  trains 
moving  in  the  opposite  direction. 

The  freight  cars  shown  in  the  siding  are  protected 
because  signal  No.  1  displays  a  "proceed"  indication. 
This  signal  would  be  in  the  "stop"  position  if  switch 
point  2  were  not  closed.  This  feature  of  protection  is 
accomplished  by  the  use  of  a  switch  circuit  controller,  3, 
which  is  mechanically  connected  to  the  switch  point. 
This  in  turn  is  equipped  with  contacts  of  such  a  de- 
sign as  to  permit  a  fine  adjustment,  which  causes  the 
circuit  controlling  signal  No.  1  to  be  taken  over  the 
contacts  in  switch  circuit  controller  3.  Whenever  the 
switch  point  2  is  not  closed  to  within  J  in.  of  its  full 
stroke,  the  control  circuit  for  signal  No.  1  is  inter- 
rupted. 

This  control  of  signal  No.  1  not  only  guarantees  pro- 
tection to  the  cars  in  the  siding  but  also  protects  cars 
on  the  main  line  (approaching  the  facing  switch  as  in- 
dicated by  the  arrow)  from  unexpectedly  running  into 
switch  2  when  the  points  are  open.     Signal  No.  1  in 


SIGNAL  PROTECTION  FOR  A  BELT-LINE  FREIGHT 
CUT-OFF  ON  THE  I.  T.   S. 

opposite  the  two  signals  is  located  an  impedance  bond 
layout  between  the  rails  (at  4).  The  bonds  offer  prac- 
tically no  resistance  to  the  return  of  the  direct  current 
propulsion  currents,  but  they  introduce  an  impedance 
to  the  alternating  current  which  is  used  for  the  control 
of  the  track  circuit  apparatus. 

Signal  apparatus,  such  as  relays,  transformers, 
lightning  arresters,  etc.,  are  sheltered  in  the  cases  at 
the  base  of  the  signals,  as  indicated  by  5. 

At  each  signal  location  a  main-line  transformer,  usu- 
ally of  1  kva.  capacity,  is  installed  to  step  alter- 
nating current  energy  down  from  transmission  volt- 
age (anything  from  2200  to  6600  volts)  to  110  volts. 
This  main-line  transformer  is  indicated  as  6.  The  110- 
volt  energy  is  used  for  the  operation  of  the  signal  mo- 
tors and  also  for  the  primary  circuit  of  the  track  trans- 
former. The  secondary  voltage  of  the  track  trans- 
former is  such  that  by  the  use  of  various  combinations 
of  taps,  a  variation  in  voltage  can  be  realized  anywhere 
from  4  to  15  volts. 
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Such  is  a  brief  description  of  some  of  the  facili- 
ties that  are  needed  for  developing  a  real  freight 
business. 

Unfortunately,  electric  railway  managements  have 
been  in  the  habit  of  providing  facilities  sufficient  to 
meet  demands  six  months  or  a  year  hence,  while  steam 
road  practice  anticipates  from  five  to  ten  years  and 
often  more.  This  condition  may  be  due  to  the  more  or 
less  restricted  finances  of  the  electric  railway  industry, 
but  it  should  be  overcome  in  developing  freight  business. 

It  is  commercially  possible  to  obtain  freight  motive- 
power  equipment  to  handle  successfully  any  weight  of 
»  train  that  freight  conditions  may  demand. 
Therefore,  electric  railway  freight  haulage  is  not 
only  practicable  but  profitable,  and  it  can  be  developed 
by  the  proper  co-ordination  of  existing  facilities,  equip- 
ment, and  executive  and  engineering  talent. 


Organization  and  Procedure  of  A.E.S. 
Committee  Explained 

In  His  Address  Before  A.  I.  E.  E.  Last  Week  C.  A. 

Adams  Explained  Plans  of  New  American 

Engineering  Standards  Committee 

AT  THE  midwinter  convention  of  the  American  In- 
stitute of  Electrical  Engineers,  held  in  New  York 
City  last  week,  President  Comfort  A.  Adams  devoted 
his  entire  address  to  the  subject  of  standards  and 
standardization.  After  showing  how  chaotic  is  the  con- 
dition of  standardization  practice  he  outlined  the  plan 
and  scope  of  the  work  of  the  newly-formed  American 
Engineering  Standards  Committee,  substantially  as 
follows : 

This  committee  was  formed  by  joint  action  of  five 
national  engineering  societies  (A.  S.  C.  E.,  A.  I.  M.  E., 
A.  S.  M.  E.,  A.  I.  E.  E.  and  A.  S.  T.  M.),  called  the 
"founder  societies,"  to  provide  machinery  for  the  de- 
velopment of  engineering  and  industrial  standards,  by 
the  operation  of  which  duplication  would  be  avoided 
and  co-operation  between  all  interested  organizations 
and  government  departments  secured. 

The  A.  E.  S.  committee  machinery  now  proposed  for 
the  development  of  standards  comprises  these  elements : 

1.  The  committee  proper,  or  "main  committee,"  with 
three  representatives  from  each  of  the  five  founder  so- 
cieties and  three  government  departments,  whose  func- 
tions are  chiefly  those  of  organizing,  co-ordinating  and 
"steering." 

2.  Sectional  committees,  one  for  each  group  of  stan- 
dards with  representatives  from  all  organizations  and 
government  departments  vitally  interested  in  particular 
groups  of  standards.  Their  function  is  to  prepare 
standards  under  the  direction  of  the  most  vitally  inter- 
ested organization,  known  as  the  "sponsor  body." 

3.  The  "sponsor  body"  or  "body"  may  be  one  of  the 
founder  societies,  a  government  department,  or  one  of 
the  co-operating  societies  or  organizations. 

4.  "Co-operating  societies,"  intended  to  include  all 
organizations  interested  in  the  production  of  standards 
and  willing  to  co-operate. 

■^hen  the  development  of  a  particular  group  of  stan- 
dards is  proposed,  the  main  committee  assigns  the  work 
to  the  appropriate  organization  as  "sponsor,"  or,  if  the 


situation  seems  to  indicate  that  more  than  one  organiza- 
tion is  equally  interested,  to  these  organizations  as 
"joint  sponsor." 

The  sponsor  then  appoints  the  sectional  committee 
subject  to  the  approval  of  the  main  committee,  this  ap- 
proval being  merely  to  assure  a  comprehensive  repre- 
sentation of  all  interests  involved.  Complete  records 
of  all  interested  organizations  and  of  their  standardiza- 
tion work  will  be  kept  on  file  and  properly  classified  in 
the  office  of  the  main  committee.  This  committee,  or  its 
secretary,  will  thus  be  able  either  promptly  to  suggest 
the  proper  representation  to  a  sponsor  on  request  or  to 
approve  or  amplify  the  representation  as  provisionally 
proposed  by  the  sponsor. 

After  a  group  of  standards  has  been  prepared  and  ac- 
cepted by  a  sectional  committee,  it  is  submitted  to  the 
sponsor  body  for  its  approval  and  then  to  the  main 
committee  with  a  full  report  of  its  history.  When  ap- 
proved by  both  the  sponsor  body  and  the  main  com- 
mittee, the  standards  in  question  become  "American 
Standards." 

When  the  report  of  any  sectional  committee  is  being 
considered  by  the  main  committee,  three  members  of 
that  sectional  committee  are  invited  to  sit  with  the  main 
committee  to  report,  discuss  and  vote  on  the  standards 
in  question  as  if  they  were  regular  members  of  the  com- 
mittee. Thus  each  sectional  committee,  and  therefore 
usually  each  sponsor  body,  will  be  represented  on  the 
main  committee  when  standards  in  which  they  are  in- 
terested ai-e  being  discussed. 

The  scrutiny  of  a  standard  by  the  main  committee  is 
to  make  sure  that  the  proper  procedure  has  been  fol- 
lowed, that  the  vote  of  acceptance  was  nearly  enough 
unanimous,  and  that  the  standard  is  consistent  with 
other  related  standards.  Consideration  is  also  given  to 
international  relations,  but  the  main  committee  is  not 
expected  to  pass  upon  details. 

After  approval  by  the  main  committee  the  standard 
is  published  by  the  sponsor  body,  with  the  statement 
Chat  it  has  been  approved  by  the  A.  E.  S.  committee, 
and  labeled  "American  Standard"  with  the  appropriate 
descriptive  title. 

The  Whole  Plan  in  a  Nutshell 

Briefly  summarized  this  procedure  is  as  follows: 

1.  Standard  assigned  by  main  committee  to  sponsor 
body. 

2.  Sponsor  body  appoints  a  thoroughly  representa- 
tive sectional  committee,  subject  to  approval  of  main 
committee. 

3.  Sectional  committee  prepares  standard  and  sub- 
mits to  sponsor  body,  which  then  submits  standard 
with  its  approval  to  the  main  committee. 

4.  The  standard  is  then  published  by  the  sponsor 
body  and  labelled  "American  Standard." 

The  machinery  thus  provides  for  comprehensive  co- 
operation and  eliminates  duplication  of  effort,  but  does 
not  undesirably  restrict  the  initiative  of  the  several  co- 
operating societies.  With  proper  support  and  co-opera- 
tion it  should  contribute  largely  to  the  industrial  de- 
velopment of  the  country  and  become  a  potent  factor  in 
promoting  international  standardization  and  foreign 
commerce. 
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How  Can  the  Public  Be  Convinced? 

Replies  to  Questionnaire  Sent  Out  by  Tiiis  Journal  to  Public  Men  Express  Conviction 

That  the  Public  Will  Respond  to  a  Frank  and  Honest  Presentation  of 

Facts  If  Good  Service  Is  Provided  and  the  Companies 

Ask  for  a  Return  on  Only  a  Fair  Valuation 


i 


ELECTRIC  railways  have  encountered  obstacles  in 
procuring  increases  in  fares  to  cover  increases 
in  expenses.  The  reasons  are  many,  according  to 
the  replies  drawn  out  by  the  questionnaire  which  the 
Electric  Railway  Journal  recently  sent  out  to  more 
than  400  public  service  commissioners,  mayors,  repre- 
sentatives of  chambers  of  commerce  and  other  leaders 
interested  in  municipal  affairs. 

The  first  article  on  the  subject,  published  in  the  issue 
of  Feb.  22,  showed  that  although  only  about  15  per 
cent  of  the  total  mailing  list  responded,  a  fragmentary 
but  striking  analysis  of  public  thought  on  the  various 
questions  raised  was  possible.  As  shown  then  in  de- 
tail, the  difficulties  experienced  by  the  electric  lines 
were  laid  generally  at  the  door  of  lack  of  public  under- 
standing, politics,  defects  in  the  regulatory  system,  and 
utility  sins  of  omission  and  commission.  The  mayors 
and  the  representatives  of  the  chambers  of  commerce 
urged  most  strongly  the  importance  of  poor  service  and 
improper  past  acts  as  the  controlling  factors  in  the  op- 
position of  the  public  to  higher  fares. 

What,  then,  should  the  railways  have  done?  What 
should  they  do  now?  These  questions,  where  the  va- 
rious public  representatives  had  constructive  sugges- 
tions to  make  in  regard  to  improving  the  situation  as 
they  saw  it,  are  answered  in  this  second  article.  So 
far  as  the  replies  can  be  summarized  in  a  sentence,  it 
seems  to  be  believed  that  the  railways  can  convince  the 
public  of  their  needs  by  frankly  stating  all  the  facts, 
subject  perhaps  to  public  verification,  asking  only  for 
a  fair  return  on  a  reasonable  investment  and  winning 
the  public  confidence  through  efficient  and  adequate 
service  and  a  manifest  desire  to  please. 

Would  it  have  been  easier  for  electric  railways  to  pro- 
cure an  adjustment  of  fares  if  they  had  more  exten- 
sively advertised  their  increases  in  expenses  and  other 
facts  of  their  situation? 

This  leading  question  definitely  raised  the  issue  as  to 
whether  or  not  the  publicity  work  of  the  electric  rail- 
ways had  been  carried  on  with  sufficient  thoroughness. 
The  predominating  opinion  was  to  the  contrary,  for 
thirty-two  out  of  the  fifty-eight  replies  expressed  the 
belief  that  higher  fares  could  have  been  secured  more 
easily  if  the  publicity  had  been  more  extensive.  The 
mayors,  however,  were  evenly  divided  in  their  replies, 
and  several  others  expressed  doubt. 

In  more  than  a  few  cases  the  idea  was  expressed  that 
the  public  distrusts  the  railways  and  that  service  needs 
to  be  improved.  Actions,  it  was  intimated,  are  more  im- 
portant than  words.  This  tendency  of  mind  was  well 
expressed  by  the  following  comment  of  one  civicist: 

Advertising  would  not  have  been  sufficient.  It  was  tried 
in  many  quarters  and  failed  even  when  indorsed  by  author- 
itative approval  of  federal  i^ovemment  officials.  Public  con- 
fidence can  be  gained  only  slowly  and  then  by  a  genuine 


policy   of   public    co-operation    and    public    discussion    and 
settlement  of  company  affairs. 

Other  representative  opinions  by  individuals  in  the 
various  classes  follow: 

Commissioners 

Undoubtedly,  yes.  The  more  public  service  companies 
take  the  public  into  their  confidence  the  better  for  all  con- 
cerned. 

I  am  of  the  opinion  that  such  a  procedure  would  have  a 
tendency  to  offset  the  eflfect  of  the  efforts  of  the  designing 
politician. 

I  am  positive  there  should  have  been  greater  publicity. 

Yes.  Wherever  the  companies  have  taken  the  public 
into  their  confidence  as  to  company  affairs,  the  public  at- 
titude has  been  most  notably  affected. 

Yes,  if  the  advertising  vifas  properly  conducted — through 
the  medium  of  committees  composed  of  private  citizens. 
Public  officials  do  not  constitute  a  proper  medium. 

I  do  not  believe  so  except  in  those  cases  where  the 
company  could  show  an  unmistakable  record  for  honest 
financing. 

In  some  cases,  yes — in  others,  no,  because  of  excessive 
investment,  obsolesence  and  poor  service. 

Somewhat  perhaps,  but  not  much.  Publicity,  however, 
may  cause  more  injury  than  aid  to  the  cause  of  proper 
settlement.  Certain  efforts  have  been  a  mistake.  The  dif- 
ficulty is  that  in  most  instances  the  companies  in  the  past 
have  not  been  particularly  careful  in  building  up  good-will, 
so  that  now  there  is  suspicion  of  publicity. 

Yes.  The  majority  of  the  public  is  inclined  to  be  fair  if 
they  have  full  knowledge  of  the  facts  and  would  be  willing 
to  grant  such  increases  as  were  warranted. 

If  the  policy  of  the  railways  had  been  as  public  in  pros- 
perous times  as  in  hard  times,  there  would  be  far  less 
trouble.  I  believe  the  partial  advertising  during  recent 
hard  times  has  been  an  injury  among  some  thinking  people, 
as  it  is  often  manifestly  only  part  of  the  truth  and  not  all 
the  truth. 

An  adjustment  of  fares  would  have  been  more  easily 
obtained  had  the  railways  considered  the  interests  of  the 
community  in  the  past  and  not  simply  operated  in  an  ar- 
bitrary manner  without  regard  to  public  opinion  or  neces- 
sity. 

Mayors 

It  would  depend  upon  where  they  advertised.  Advertis- 
ing in  the  newspapers  arouses  resentment,  because  the 
public  feels  that  the  company's  money  should  be  put  in 
better  service  and  that  advertising  in  the  press  is  only  a 
form  of  subsidy  to  secure  newspaper  support. 

Publicity  is  what  is  needed  and  what  these  utilities  have 
been  so  reluctant  to  give  in  the  past.  As  a  result  there  is 
a  tendency  on  the  part  of  the  public  to  doubt  their  sincerity 
and  accuracy. 

No.  The  lack  of  confidence  of  the  people  must  first  be 
overcome.  Even  where  all  the  figures  were  given,  the 
people  think  they  are  "padded." 

Yes,  and  the  company  should  show  more  freely  what  part 
of  the  increase  would  go  to  pay  wages,  etc.,  if  fares  were 
increased. 

Yes.  The  public  must  be  advised.  If  not,  their  officials 
who  allow  increases  will  be  discredited  and  defeated. 

Representatives  of  Chambers  of  Commerce 

The  public  generally  discredits  such  figures. 

Yes.  They  have  always,  with  few  exceptions,  carried  on 
their  affairs  in  a  "Public  be  damned"  way,  and  the  people 
rose  up  almost  solidly  when  the  opportunity  offered  and 
"smote  the  railways  hard."  None  of  them  reasoned  why 
but  just  got  even. 

That  has  helped  some  locally,  but  so  long  as  the  service 
is  not  improved  the  public  will  complain. 
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I  am  firmly  convinced  that  the  public  of  any  American 
city  will  pay  the  railway  any  fare  which  may  be  necessary 
for  the  maintenance  of  good  service,  as  soon  as  that  public 
is  convinced  that  it  is  not  paying  dividends  on  water,  and 
more  especially  as  soon  as  it  is  sure  that  real  service  is 
going  to  be  provided.  The  thought  that  the  American 
public  is  unwilling  to  pay  any  reasonable  price  for  real 
goods  and  real  service  is  bosh.  On  the  other  hand,  the 
American  public  does  not  forget  the  place  where  it  bought 
shoddy.  Poor  service  will  never  be  tolerated.  In  connec- 
tion with  the  matter  of  service,  I  am  still  unconvinced  of 
the  impracticability  of  offering  first  and  second-class  serv- 
ice to  take  care  of  the  varying  wishes  of  the  public.  This  has 
been  a  long  established  custom  in  foreign  countries  and 
might  go  a  long  way  toward  contenting  the  riding  public.  I 
realize  that  it  would  mean  very  considerable  changes  in  the 
physical  plant  and  equipment  to  bring  this  about.  On  the 
other  hand,  I  am  equally  convinced  that  no  intelligent  and 
honest  effort  has.  been  made  to  find  out  what  the  public 
wants,  acquaint  them  with  the  cost  of  it  and  then  furnish 
it  to  them.  If  there  had  been,  the  present  deplorable  condi- 
tion could  not  have  developed. 

Yes.  A  comprehensive  campaign  of  advertising  should 
have  been  started  years  ago  to  take  the  public  into  the 
confidence  of  the  carriers. 

Yes,  if  the  railways  dealt  fairly  with  the  public  and 
honestly  gave  information  the  public  is  entitled  to  receive. 
It  appears  like  a  case  of  camouflage  of  expenses. 

The  local  company  has  done  this  extensively  and  the 
public  is  well  aware  of  the  company's  claim,  but  I  have 
heard  no  offer  on  the  part  of  the  company  to  submit  to  an 
examination  of  its  books  by  an  impartial  expert  accountant 
in  behalf  of  the  city,  and  consequently  the  public  is  some- 
what skeptical  as  to  whether  the  claims  are  justified. 

If  the  roads  could  prove  conclusively  to  the  public  that 
they  are  capitalized  upon  a  fair  basis,  that  the  increased 
cost  of  operation  was  out  of  relation  to  the  income  and 
that  in  the  future  the  cost  of  transportation  would  be  re- 
duced as  expenses  decreased,  the  general  public  would  look 
more  favorably  upon  the  necessary  increase  at  this  time. 

No.  These  facts  were  fairly  well  understood,  but  the 
public  did  not  feel  the  problem  to  be  vital.  It  felt  that 
the  question  was  one  of  how  much  profit  went  to  the  rail- 
ways rather  than — as  it  really  was — one  of  life  or  death 
to  them. 

CiVICISTS 

Most  unlikely.  The  public  suspects  the  statements  are 
at  best  half-truths. 

Yes.  But  the  need  is  deeper  than  indicated.  The  nature 
of  the  normal  expenses  must  be  understood  before  the  sig- 
nificance of  the  increases  become  impressive. 

What  fundamental  facts  should  be  presented  to  the 
public  in  order  to  convince  it  that  increases  in  fares 
are  necessary? 

In  order  to  secure  suggestions  as  to  how  the  char- 
acter of  electric  railway  publicity  work  might  be  im- 
proved, the  foregoing  question  was  asked.  The  answers 
tended  to  show  the  importance  of  giving  explicit  data  in 
regard  to  the  investment,  operating  expenses,  increases 
in  cost  and  tne  rate  of  return.  The  need  of  frankness 
and  complete  truthfulness  was  emphasized. 

One  mayor  doubted  that  any  facts  can  be  successfully 
presented  to  convince  the  public  in  its  present  state  of 
distrust,  but  other  public  men  suggested  that  electric 
railway  publicity  give  information  such  as  follows: 

Commissioners 

The  assurance  through  adequate  legislative  measures  in 
special  settlements,  that  the  rights  of  the  public  will  be 
properly  safeguarded  while  at  the  same  time  justice  is 
done  to  the  companies.  The  past  ill-will,  unfortunately, 
cannot  be  forgotten  or  entirely  overlooked  in  the  present 
emergency. 

A  simple  statement  showing  the  increased  cost  of  every 
article  entering  into  operation  and  maintenance. 

That  there  has  been  economic  and  efficient  management, 
and  that,  in  spite  of  these,  revenues  have  not  been  sufficient. 

A  plain  statement  of  expenses  and  a  comparison  with  the 
expenses  of  former  years. 

An  honest  and  sufficiently  subdivided  investment  account 
capalsle  of  some  checking.  An  honest  and  sufficiently  sub- 
divided operating  cost  account  for  say  five  years.    An  honest 


and  sufficiently  subdivided  revenue  account  for  all  railway 
sources  for  five  years.  An  honest  and  sufficiently  subdi- 
vided cost  of  obtaining  money  to  finance  dividends  and 
interest  paid,  and  the  necessary  margin  between  revenue 
and  operating  costs  to  recompense  investors. 

Money  invested,  cost  of  giving  service,  adequate  funds 
for  maintenance  and  depreciation,  disposition  to  give  the 
best  service  under  the  conditions,  proper  treatment  of  the 
public  by  agents  of  the  company  and  reasonable  return  for 
money  invested. 

First,  that  service  cannot  be  maintained  unless  a  fare 
increase  is  granted;  second,  that  a  financially  embarrassed 
transportation  system  is  a  serious  handicap  to  any  com- 
munity; third,  that  the  financial  integrity  of  a  company 
must  be  retained,  or  bankruptcy  and  arbitrary  fares  will 
be  forced  upon  the  public. 

The  cost  of  the  properties;  operating  and  fixed  charges 
and  the  net,  expressed  in  percentage  on  the  cost  with  an 
invitation  or  suggestion  that  the  operating  company  urges 
verification. 

Actual  capital  invested  and  reasonable  rate  of  return; 
depreciation,  operating  expenses,  etc.,  and  actual  return — 
and  the  fact  that  the  money  would  earn  more  if  invested 
in  other  enterprises. 

"  Frank  statement  of  income  and  operating  and  other  ex- 
penses. A  statement  showing  that  service  will  have  to  be 
suspended  unless  relief  is  obtained. 

The  actual  items  of  cost  and  especially  a  showing  that 
the  capitalization  is  proper  and  that  fixed  charges  are  just. 

An  honest  valuation  of  the  properties  and  a  frank  state- 
ment in  detail  of  costs  and  earnings. 

That  the  increase  is  actually  needed  in  the  operation 
and  maintenance  of  the  property  and  is  not  to  be  used 
to  pay  increased  dividends;  that  bond  interest  and  dividends 
will  be  paid  only  on  a  reasonably  fair  value  of  the  prop- 
erty.   This  last  is  the  more  important. 

Amount  of  owners'  capital  invested  from  the  beginning, 
and  the  return  paid  thereon.  Annual  surplus  above  a 
reasonable  return.  Cost  of  annual  maintenance.  Increases 
in  current  costs. 

A  manifest  desire  to  make  the  public  a  partner  in  the 
enterprise.  Something  on  the  order  of  the  Chicago  plan 
by  which  excessive  investment  or  obsolesence  can  be  writ- 
ten off  and  state  or  municipalities  encouraged  to  participate 
in  the  cost  of  additions  and  betterments. 

Mayors 

The  real  value  of  the  property  on  which  a  fair  return 
is  to  be  earned ;  the  amount  that  should  be  set  aside  for  the 
proper  upkeep  of  the  property,  operating  expenses  and 
taxes. 

A  frank  statement  of  income,  operating  expenses,  rate  of 
return  on  investment  and  any  other  information  to  which 
the  public  is  reasonably  entitled. 

A  simple  statement  of  receipts  and  expenditures. 

First,  comparison  between  the  value  of  a  5-cent  street 
car  ride  to  the  public  and  5  cents  worth  of  other  com- 
modities; second,  increase  in  length  of  ride,  speed  of  travel, 
and  quality  of  service,  with  no  change  in  rate  of  fare; 
third,  increase  in  operating  costs;  fourth,  increase  in  effi- 
ciency of  operation  with  no  prospect  of  further  reduction 
in  operating  expenses. 

The  actual  investment  honestly  and  prudently  made. 

The  decreased  value  of  the  nickel,  and  actual  costs  of 
operation. 

The  increases  in  labor  and  materials  are  a  sound  basis  to 
prove  that  fixed  charges  represent  a  fair  return  on  tangible 
equipment  now  in  operation. 

Representatives  of  Chambers  of  Commerce 

An  honest,  concise,  easily  understood  statement  of  earn- 
ings and  costs  by  honest  officials.  Almost  every  statement 
issued  appears  cunning  or  the  figures  are  so  complicated 
that  the  crank  in  every  community  can  pick  them  to  pieces 
and  make  out  a  plausible  case  against  the  company. 

I  should  emphasize  the  increase  in  wages  as  ordered  by 
the  government,  and  also  the  increase  in  cost  of  materials, 
taxes,  etc.  Wages  in  particular  show  that  the  money  goes 
into  local  pockets. 

Percentage  of  profit  in  past,  increase  of  expenses  at 
present,  relation  between  expense  and  income,  and  salaries 
paid  executives  of  companies. 

Increased  expenses,  dwindling  revenue  and  its  causes. 
Any  conditions   operating   to   interfere   with   good   service. 

First,  an  honest  valuation  of  the  company's  property; 
second,  a  full  disclosure  of  the  company's  business  opera- 
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tions,  involving  frequent  complete  examination  and  audit 
of  its  books  by  accountants  employed  by  the  city;  third,  an 
agreement  by  the  company  to  submit  to  regulation  and 
control  by  the  city  under  a  service-at-cost  franchise. 

The  actual  physical  value  of  the  property,  the  actual  cost 
of  operation  and  the  rate  of  return,  together  with  all  other 
necessary  facts. 

First,  the  actual  cost  or  investment  in  property  regard- 
less of  securities  outstanding;  second,  detailed  operating 
expenses  so  as  to  show  that  no  funds  have  been  misappro- 
priated, and  that  no  abnormal  salaries  are  being  paid; 
third,  the  balance  insufficient  to  pay  the  current  rate  of 
interest  on  the  actual  cost  of  the  property  and  allow  a 
reasonable  sum  for  depreciation. 

That  service  cannot  be  rendered  at  less  than  cost,  and 
that  cost  includes  a  fair  rate  of  return  on  the  capital  neces- 
sai-ily  invested  for  the  rendering  of  the  service. 

Increased  wages  necessary  for  employees;  increased  cost 
of  rolling  stock,  supplies,  general  maintenance;  taxes;  need 
of  increased  facilities  for  improvements  in  service. 

CiVICISTS 

Costs  of  materials  and  labor;  necessity  of  reserves  for 
repairs  and  renewals;  amortization  of  superseded  property; 
provision  against  future  obsolescence,  and  necessity  of  suffi- 
cient operating  margins  to  maintain  flow  of  new  capital 
for  betterments. 

That  all  cards  are  placed  upon  the  table.  Whenever 
there  is  evidence  of  bad  financing  and  a  situation  now  ex- 
isting has  been  brought  about  by  bad  financing,  it  is  almost 
impossible  to  convince  the  public  that  fare  increases  are 
necessary. 

That  there  is  no  watered  stock. 

Not  facts  so  much  as  evidences  to  deal  fairly  with  the 
public  when  the  company  has  the  upper  hand. 

(1)  Willingness  to  readjust  franchises  so  as  to  permit 
adequate  public  participation  in  benefits  of  monopoly  and 
control  over  operating  conditions.  (2)  Constructive  and  co- 
operative policy  with  employees.  (3)  Publicity  of  costs  and 
expenses.  (4)  Limitation  of  profits.  (5)  Broadening  of 
stock  ownership.  (6)  Representation  on  boards  of  directors 
of  disinterested  citizens. 

(1)  Low  rate  of  capital  turn-over  and  normally  small 
margin  of  profit.  (2)  Load  factors.  (3)  Physical  im- 
pediments to  better  service.  (4)  The  efforts  of  the  man- 
agement from  day  to  day  to  make  adjustments  for  the 
betterment  of  the  service  should  be  r.dvertised.  (5)  Traffic 
checks.     (6)  The  service  problem  in  general. 

Distinction  between  revenues  from  transportation,  elec- 
tric light,  power  or  other  sources.  Proof  that  higher  fares 
Increase  net  revenue  adequately  to  justify  their  imposition 
on  the  community.  The  proposed  increases  are  normally 
arbitrary,  representing  no  more  thought  on  the  part  of  the 
company  than  is  given  by  the  public. 

Do  you  believe  that  the  resistance  to  higher  fares- 
comes  from  people  who  understand  what  is  meant  by 
fair  value,  fair  return,  operating  expenses,  maintenance 
and  depreciation? 

That  the  opposition  to  higher  fares  does  not  come 
from  the  so-called  thinking  part  of  the  public  was  the 
general  opinion  of  those  replying  to  this  query,  only 
five  answering  "Yes."  As  one  commissioner  summed  up 
the  situation,  however,  the  most  determined  and  radic- 
ally hostile  resistance  to  higher  fares  is  from  the  best 
informed  when  companies  have  not  lived  up  to  their 
contracts  in  the  past  and  have  given  poor  service.  More- 
over, as  a  business  man  pointed  out,  opposition  often 
comes  from  men  who  understand  railway  economics  but 
represent  people  who  do  not.     Some  replies  follow: 

Commissioners 

Not  in  the  main.  I  believe  the  average,  thinking  person 
is  fair-minded  and  believes  in  the  policy  of  live  and  let  live. 

Largely,  yes.  But  of  course  the  greater  voting  popula- 
tion would  vote  on  the  basis  of  their  own  convenience,  com- 
fort or  profit. 

No,  not  generally.  In  some  cases  opposition  to  higher 
fares  may  be  justified. 

Doubtless  there  is  much  ignorant  opposition,  but  the 
regulatory  bodies  are  helpless  to  deal  adequately  with  the 


situation.  The  people  who  ought  to  have  power  and  have 
not,  understand  the  questions  of  fair  value,  etc.,  fairly  well. 

No,  not  where  higher  fare  is  justified. 

Opposition  comes  from  nearly  all  classes  of  people.  If 
a  man  understands  "fair  return,"  "depreciation,"  etc.,  it 
only  intensifies  his  opposition  if  he  thinks  the  company  has 
formerly  earned  more  than  a  fair  return,  etc.  To  the  ig- 
norant the  large  sums  involved  seem  to  mean  riches  any- 
way. They  do  not  understand  the  absolutely  necessary 
large  margin  above  operating  expense  necessary  for  return 
on  investment. 

No,  usually  from  those  who  do  not  understand;  also  from 
a  certain  class  who  are  always  antagonistic  to  anything 
corporate. 

Mayors 

No,  I  believe  the  public  is  willing  to  pay  a  fair  return 
upon  fair  value,  but  the  public  must  see  that  it  is  getting 
fair  service  to  be  satisfied. 

Few  electric  railway  patrons  understand  these  terms,  but 
there  has  been  a  great  deal  of  public  education  along  these 
lines  within  the  last  year. 

Seventy-five  per  cent  of  the  resistance  is  due  to  ignorance 
of  basic  principles  of  fair  value,  fair  return,  operating 
expenses,  etc. 

To  a  considerable  extent,  but  most  people  do  not  under- 
stand and  could  not  pass  upon  a  financial  statement  in 
ordinary  form. 

Representatives  op  Chambers  of  Commerce 

I  think  they  all  complain  when  they  do  not  get  service, 
even  those  who  will  admit  that  an  increase  is  justified.  I  do 
myself. 

Yes.  The  public  has  not  been  informed,  so  far  as  I  have 
observed,  as  to  the  facts  of  fundamental  costs  and  main- 
tenance. 

There  is  a  well  developed  and  intelligent  public  opinion 
in  this  city.  A  large  number  of  people  grasp  the  situation 
in  general  terms  and  ask  for  only  a  fair  deal.  They  are 
willing  to  pay  a  higher  fare  if  this  is  justified  and  shown 
to  be  necessary.  On  the  other  hand,  there  is  a  large  group 
of  socialists  and  their  sympathizers,  who  are  satisfied  with 
nothing  short  of  municipal  ownership  and  operation,  and 
want  to  force  the  company  into  bankruptcy  so  as  to  buy 
the  property  in  for  the  city  as  cheaply  as  possible. 

I  think  the  public  is  better  informed  upon  these  subjects 
than  is  generally  believed  as  the  average  intelligence  is 
high.  The  public  can  be  depended  upon  to  act  according 
to_  the  known  facts. 

No;  very  few  of  the  company's  patrons  know  what  these 
terms  mean. 

No.  This  class  of  people,  however,  does  not  know  of  the 
invested  capital  without  an  appraisal. 

Yes,  in  part.  But  the  great  mass  of  the  public  opinion 
is  "against"  electric  railways  without  analyzing  anything. 

CiVICISTS 

Comparatively  few  of  the  general  public  understand 
these  things.  Those  who  do  will  probably  not  oppose  the 
road  that  has  been  frank  and  has  a  good  case. 

I  do  not  believe  resistance  is  based  upon  analytical  dis- 
crimination but  upon  a  general  attitude  of  hostility  and 
lack  of  confidence  in  management. 

No.  But  these  are  the  people  who  understand  the  phys- 
ical problems  of  furnishing  electric  railway  service.  They 
are  sympathetic  because  they  know  from  their  own  ex- 
perience that  the  other  fellow's  business  is  likely  to  have 
complications  as  serious  as  those  in  their  own. 

Do  you  believe  that  it  would  he  possible  to  overcome 
the  resistance  of  the  objectors  by  extensive  information 
respecting  fair  value,  fair  return,  operating  expenses, 
maintenance  and  depreciation? 

Only  five  out  of  the  total  fifty-eight  answered  this 
query  negatively,  the  general  reasons  being  the  uncer- 
tainty of  good  results,  the  cost  and  public  distrust. 
Thirty  replies  were  affirmative,  while  several  others 
answered  "partly."  Six  additional  affirmative  answers 
had  strings  attached  in  that  publicity  alone  was  deemed 
to  be  ineffective  if  there  was  a  lack  of  fairness  and  of 
good  service.    Eleven  replies  contained  the  caution  that 
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a  part  of  the  public  would  not  be  convinced   by  any 
means. 

The  leading  answers  were  as  follows: 

Commissioners 

Very  largely  —  except  from  the  class  which  does  not 
care  what  happens  to  public  utilities,  if  it  only  happens. 
Happily  that  class  is  restricted. 

Such  publicity  might  be  in  a  measure  effective,  but  there 
are  always  protestants  who  do  not  want  to  be  shown  or 
convinced. 

Somewhat;  but  the  company  first  has  to  show  a  willing- 
ness to  participate  in  the  readjustment  instead  of  letting 
all  concessions  fall  on  the  public;  and,  above  all,  it  has  to 
come  in  with  clean  hands  as  to  capitalization  and  fixed 
charges. 

Such  information  would  overcome  all  unjust  opposition 
except  by  the  demogogue. 

Not  unless  the  public  can  first  be  satisfied  as  to  the 
capitalization  of  the  company.  In  my  opinion,  this  is  a 
vital  step  and  a  prerequisite  to  any  campaign  of  education. 

No,  because  this  engenders  contest  and  uncertainty  in 
the  public  mind. 

Of  course,  education  is  proper,  but,  in  my  opinion,  pub- 
licity regarding  general  policy  will  serve  much  better  than 
the  discussion  of  the  needs  of  a  particular  company. 

If  the  public  is  fully  informed,  it  will  be  inclined  to  do 
what  is  fair.  There  will  always  be  some  whose  minds  are 
closed  against  any  presentation. 

Yes,  if  completely  presented — for  several  years  back  and 
with  a  demonstration  that  public  utility  investment  and 
revenue  are  on  a  radically  different  basis  from  those  of  a 
grocery  store,  factory  or  department  store,  where  the  turn- 
over is  two,  three  or  more  times  a  year  as  compared  with 
20  to  40  per  cent  for  utilities. 

The  more  reliable  and  trustworthy  the  information,  the 
less  resistance  will  be  made. 

Mayors 

Where  the  company  has  given  poor  service  for  some 
years,  the  public  will  be  satisfied  only  with  a  change  in 
management,  because  the  public  will  reason  that  more 
money  paid  to  a  management  that  has  failed  when  the 
returns  were  ample  will  not  assure  any  better  success  in 
the  future. 

Not  all  objectors  can  be  convinced,  of  course,  but  in 
general  the  public  has  shown  a  disposition  to  be  fair  with 
the  companies  when  the  situation  was  fully  explained. 

No.  The  advertising  cost  would  be  prohibitive  and  the 
results  problematical.  The  answer  of  the  public  now  is: 
"Let  the  city  take  over  the  company." 

All  resistance  can  thus  be  overcome  except  such  as  is 
due  to  prejudice  and  bitterness  from  the  past. 

Yes,  if  the  company  could  show  upon  a  fair  basis  that 
it  needed  the  increase. 

Yes,  to  a  large  extent,  if  facts  are  made  plain.  Most 
people  want  to  be  fair. 

Yes,  if  the  utilities  could  show  fair  value. 

Representatives  of  Chambers  of  Commerce 

Maybe — and  a  new  generation. 

Yes,  if  the  information  is  given  in  an  understandable  way. 
In  other  words,  elementary  education  is  needed. 

Such  information  alone  would  not  be  sufficient  so  long 
as  the  service  was  inadequate.  Under  good  conditions  it 
would  be  of  great  value.    Most  of  us  are  reasonable  beings. 

Yes,  but  it  is  hard  to  get  a  respectful  hearing  from  the 
great  mass  of  voters.  They  are  unthinkingly  opposed  to 
privately-owned  public  utilities  and  do  not  want  to  be 
convinced. 

Yes,  largely,  if  the  diffusing  of  this  information  was 
begun  prior  to  the  establishment  of  the  deep-seated  preju- 
dices that  now  exist. 

Yes,  if  the  company  makes  an  honest  effort  to  practice 
sound  economics. 

Further  information  would  be  necessary  along  the  lines 
of  future  intentions  and  requirements  of  the  company 
toward  the  public. 

No.  The  average  statements  are  one  sided  and  do  not 
merit  confidence  as  a  rule. 

It  would  thus  be  possible  to  rob  professional  agitators  of 
much  of  their  thunder. 

CiVICISTS 

Possibly,  but  such  education  is  probably  possible  only 
with  local  leaders  of  thought  indirectly  affecting  public 
sentiment. 


Perhaps,  but  not  if  the  financial  history  of  the  company 
is  bad. 

To  some  degree,  but  this  is  not  the  main  point. 

Positively,  yes.  Let  the  industi'y — nationally  and  locally 
— employ  up-to-date  merchandising  methods  and  it  will 
"sell"  itself  readily  to  the  public,  at  the  same  time  eliminat- 
ing latent  defects  in  its  goods. 

Yes,  if  accompanied  by  a  proposal  for  a  unification  of 
transportation  facilities,  steam  and  electric,  urban  and  in- 
terurban,  trolley  and  jitney,  and  a  strategic  disposition  of 
the  services  which  would  insure  the  upbuilding  of  the  com- 
munity and  its  increasing  prosperity. 

What  selling  points  occur  to  you  as  making  the 
strongest  appeal  to  the  public  in  an  effort  on  the  part 
of  electric  railways  to  increase  fares? 

In  the  opinion  of  one  commissioner,  the  service  of  a 
public  utility,  which  has  a  monopoly,  does  not  "sell"  in 
the  sense  that  the  product  of  a  private  commercial  en- 
terprise is  sold,  and  "selling  points,"  in  the  ordinary 
commercial  sense,  should  not  be  emphasized.  The  other 
public  representatives,  however,  in  general  recognized 
the  usefulness  of  merchandising  principles  between  the 
electric  lines  and  the  public,  and  they  were  frank  to 
point  out  what  sort  of  sales  talk  would  be  most  effective 
in  putting  across  the  idea  of  a  higher  fare. 

The  general  tenor  of  the  replies  was  that  nothing 
counts  for  more  than  do  facts,  presented  with  frank- 
ness and  honesty,  and  an  effort  to  give  efficient  and  ade- 
quate service.  Other  detailed  suggestions  were  made,  as 
can  best  be  seen  from  the  following  specimen  replies: 

Commissioners 

"Can  you,  property  owners  and  residents  of  Red  Gap,  dis- 
pense with  your  electric  lines?  Is  it  worth  while  to  YOU 
to  have  them  operated  efficiently?  Can  their  continuance 
be  expected,  can  good  service  be  rendered,  unless  their 
owners  are  fairly  compensated?  Think  it  over.  Let's  be 
fair  with  each  other,"  etc.  In  brief,  an  appeal  for  a  square 
deal  supported  by  facts. 

Increases  in  the  wages  of  employees  constitute  the 
strongest  selling  point.  The  public  is  willing  to  pay  a  fair 
and  just  rate  if  it  believes  the  wage  earners  are  being 
treated  fairly  and  the  additional  revenue  is  needed  for  this 
purpose  and  not  for  increased  dividends. 

The  actual  facts  plus  a  showing  of  willingness  on  part  of 
the  company  to  share  the  burdens  of  readjustment  plus  a 
civic  attitude  plus  an  effort  to  give  service. 

Clean  cars,  prompt  service,  obliging  and  courteous  em- 
ployees. 

The  fair  cost  of  rendering  service  and  the  increase  of 
cost  attending  the  furnishing  of  more  service — the  cost  of 
more  men,  more  cars  and  more  power  to  provide  adequate 
capacity  to  handle  "peak  loads"  of  traffic. 

Complete  accounting,  proper  service,  essentiality  to  the 
community,  frank  and  specific  acknowledgment  of  obli- 
gations to  the  public,  and  recognition  of  right  of  employees 
to  bargain  collectively. 

The  adoption  of  an  operating  and  financial  policy  in  which 
the  public  is  represented  and  has  a  voice. 

The  value  of  the  service  to  the  patrons:  dispatch,  com- 
mercial reliability  and  efliciency.  A  railway  should  seek  no 
increases  which  are  not  justifiable,  and  it  should  make  the 
service  efficient. 

Decrease  in  business,  especially  to  pleasure  resorts,  by 
reason  of  the  advent  of  the  automobile. 

The  sum  totals  of  wages,  salaries,  fuel  and  supplies,  taxes 
and  insurance,  miscellaneous  expenses  (detailed  somewhat) 
for  several  years,  and  maintenance;  revenues,  number  of 
cars  operated,  number  of  paying  passengers  carried  for  some 
years;  all  expenditures  for  additions,  etc.,  by  years. 

(1)  Service;  (2)  extensions;  (3)  improvement  in  equip- 
ment, and  (4)  a  promise  that  a  return  to  the  old  schedule, 
or  even  a  better  rate,  will  be  favored  when  conditions 
warrant. 

Mayors 

The  strongest  selling  point  is  that  the  increased  fare  is 
adequate  to  maintain  adequate  service.  The  excuse  for  the 
existence  of  electric  railway  lines  is  the  furnishing  of  service 
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rather  than  the  earning  of  profits.  When  the  company-created 
"fetich"  of  the  nickel  is  eliminated  from  the  public's  mind, 
it  will  be  willing  to  pay  a  reasonable  price  for  good  service, 
but  it  will  still  be  very  suspicious  that  the  old  adage  will 
still  prevail:  "When  the  devil  was  sick,  the  devil  a  monk 
would  be;  when  the  devil  got  well,  a  devil  a  monk  was  he!" 

There  are  two  classes  of  citizens  on  this  proposition — the 
ones  who  would  respond  to  the  "fair  value,  fair  return" 
argument,  and  those  who  distrust  the  company  and  will 
listen  to  none.  I  can  think  of  no  "selling  points"  except 
perhaps  a  nation-wide  movement  to  readjustment  franchises 
so  as  to  give  more  city  control  and  profit  sharing. 

The  wages  formerly  paid  and  those  now  paid  under  the 
recent  order. 

The  actual  necessities— upon  the  basis  of  fair  value  under 
competent  management. 

Reprbsentatives  of  Chambers  of  Commerce 

Safety,  speed,  comfort  and  convenience. 

Principally  the  truth,  something  most  companies  know 
nothing  about.  Most  companies  would  gain  half  the  battle 
if  the  management  were  changed.  The  people  will  not  be- 
lieve the  men  who  have  fooled  them  for  years. 

I  should  use  a  comparison  of  the  increases  in  the  cost  or 
various  foods,  clothing  and  other  everyday  necessities  as 
compared  with  the  cost  of  riding  on  the  electric  lines.  I 
would  also  compare  present  costs  of  operation  with  costs 
of  five  years  ago. 

If  the  railways  can  convince  the  riding  public  that  they 
are  trying  to  inject  into  the  conduct  of  their  business  some 
of  the  same  desire  to  please  that  Israel  Braunstein  mani- 
fests when  he  wants  to  sell  a  second-hand  suit  of  clothes, 
the  problem  will  be  solved  and  their  proposition  will  be  sold. 
The  trouble  is  that  during  the  past  indefinite  number  of 
years  (when  the  electric  railway  sun  was  shining)  the  com- 
panies did  not  take  the  public  into  their  confidence,  and 
now  that  they  are  in  distress,  the  dear  public  is  not  easy 
to  woo. 

Better  equipment  and  reliable  and  more  adequate  service. 

Laying  all  their  cards  on  the  table,  and  giving  good  serv- 
ice even  at  a  temporary  loss. 

Absolutely  honest  statements  backed  up  with  facts  that 
can  be  clearly  proved,  and  the  general  necessity  of  the  elec- 
tric roads  to  the  welfare  of  the  community. 

Frankness  and  fairness. 

The  most  effective  selling  point  is  an  understanding  on  the 
part  of  the  public  that  low  fares  mean  inferior  sei-vice. 

Better  service  in  every  phase;  need  of  revenue  to  pay 
better  wages  and  obtain  higher  types  of  employees;  need  of 
better  rolling  stock  and  general  equipment;  need  of  paying 
fair  return  on  its  investment. 

Public  necessity  of  good  service,  including  convenience 
schedules,  good  cars,  etc. 

The  fact  that  the  welfare  of  the  railways  is  closely  linked 
with  the  business  prosperity  of  the  community. 

CiVICISTS 

The  fact  that  prosperity  of  the  road  with  reasonable 
margin  of  profit  is  essential  to  maintenance  of  service  and 
future  extensions  thereof. 

The  need  for  good  transportation  as  being  the  arterial 
system  of  a  city  and  fundamental  to  its  growth  and  prog- 
ress. 

The  offering  to  cities  a  chance  to  run  their  own  railways, 
which  might  convince  them  that  it  costs  money  to  run  a 
public  utility. 

The  imagination  of  the  public  must  be  kindled.  Here  is 
a  great  money-making  (for  the  public),  pleasure-dispensing, 
health-giving,  home-creating  institution  which  with  co- 
operation can  be  made  to  double  and  treble  its  dividends 
(to  the  public)  of  profits,  pleasure,  health,  homes,  etc.  Tell 
the  public  that  the  company  is  an  instrument  to  be  used,  and 
that  it  should  be  aided.  If  a  friendly  atmosphere  is  created, 
a  fare  increase  will  come  whenever  needed. 

The  best  selling  point  is  a  guarantee  of  adequate  main- 
tenance and  depreciation,  with  a  provision  for  a  fund  to  pro- 
vide for  municipal  ownership  without  any  joker  such  as  was 
imposed  in  Chicago. 

The  third  and  last  article  dealing  with  the  replies  to 
the  questionnaire  sent  out  by  this  journal  will  cover 
questions  concerning  guarantee  of  return,  public  owner- 
ship and  similar  fundamental  points.  This  will  be  pub- 
lished in  a  later  issue. 


Program 

for  the 

Mid -Year  Meeting 

on  March  14 

THE  mid-year  meeting  and  banquet  of  the  American 
Electric  Railway  Association  will  be  held  in  New 
York  City  on  Friday,  March  14.  The  technical  ses- 
sions will  be  held  in  the  Engineering  Societies'  Building,  29 
West  Thirty-ninth  Street,  beginning  at  10  a.m.  The  pro- 
gram appears  below. 

[1] 

Report  of  Committee  on  Readjustment 

By  p.  H.  Gadsden,  Chairman. 

Discussion  of  Report: 

(a)  Valuation 

By  P.  J.  Kealy,  President  Kansas  City  Railways,  and 
H.  H.  Crowell,  Vice-President  Michigan  Railway. 

(b)  Rate  of  Return 

By  Edwin  Gruhl, 
Assistant  to  President, 
North  American  Company. 

(c)  Maintenance  and  Renewal  Reserves 
By  a.  L.  Drum, 

A.  L.  Drum  and  Company,  Chicago. 

[2] 
The  State  of  the  Industry 

(a)  Modern  Regulatory  Plans  and  Theories 

By  a.  Merritt  Taylor, 

President, 

Philadelphia  &  West  Chester  Traction  Company. 

(b)  Capital  and  Electric  Railways 
By  Francis  H.  Sisson, 
Vice-President, 

Guaranty  Trust  Company  of  New  York. 

(c)  From  the  Regulatory  Viewpoint 
By  Hon.  William  D.  B.  Ainey, 
Chairman  Public  Service  Commission, 
of  the  Commonwealth  of  Pennsylvania, 
and  Hon.  Charles  E.  Elmquist, 
President  National  Association 

of  Railway  &  Utility  Commissioners. 

THE  annual  banquet  will  be  held  in  the  evening  at 
the  Waldorf-Astoria  Hotel.  The  speakers  will  be 
President  J.  H.  Pardee  of  the  Association,  Hon. 
Warren  G.  Harding,  United  States  Senator  from  Ohio; 
Hon.  Lindley  M.  Garrison,  former  Secretary  of  War  and 
now  receiver  of  the  Brooklyn  Rapid  Transit  System,  and 
B.  A.  Hegeman,  Jr.,  representing  the  manufacturer  mem- 
bers of  the  Association. 

A  special  invitation  is  extended  to  the  ladies  to  listen  to 
the  speaking  in  the  evening.  Mrs.  Pardee,  assisted  by  a 
committee  of  ladies,  will  act  as  hostess.  A  dinner  for  the 
ladies  will  be  served  in  a  separate  room,  but  when  the  speak- 
ing begins  the  ladies  will  occupy  the  boxes  in  the  galleries 
of  the  main  banquet  room  so  that  they  may  hear  the  ad- 
dresses. After  the  conclusion  of  the  addresses  there  will 
be  dancing  in  the  Astor  Gallery.  A  committee,  with  N.  M. 
Garland  as  chairman,  has  been  appointed  to  look  after  the 
comfort  and  convenience  of  the  lady  guests. 
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Ethical  Aspects  of  the  Situation* 

The  Writer  Analyzes  the  Causes  of  the  Fare  Trouble  and  Suggests  Remedies — He  Believes  That  the 

Fallacy  of  a  Fixed  Fare  Has  Won  Widespread  Recognition  and  Believes  the 

Railways  Are  "At  the  Dawn  of  a  Better  Day" 

By  R.  T.  SULLIVAN 

General  Manager,  Mahoning  &  Shenango  Railway  &  Light   Company, 
Youngstown,  Ohio 


WHY  are  electric  railway  companies  so  generally 
hated  and  distrusted? 
That  is  a  question  that  is  constantly  recur- 
rent to  the  minds  of  all  of  us  who  are  engaged  in 
electric  railway  transportation.  Furthermore,  it  must 
be  admitted,  the  question  fairly  states  the  case,  for  the 
first  impulse  of  the  public,  with  few  exceptions,  is 
to  oppose  all  things  that  the  street  railway  company 
purposes  doing,  to  look  behind  any  given  situation  for 
an  ulterior  and  sinister  motive.  Too  often  this  first 
impulse  becomes  a  lasting  belief,  and  not  only  are  the 
development  and  efficiency  of  the 
railway  system  seriously  affected, 
but  the  very  growth  of  the  com- 
munity concerned  is  retarded. 
Generally,  the  interurban  sys- 
tems find  themselves  in  better 
case  than  do  those  of  the  cities. 
Nevertheless,  the  finger  of  sus- 
picion is  pointed  at  them  in  the 
same  manner,  though  less  fre- 
quently, perhaps,  and,  in  principle, 
what  may  be  said  of  the  city 
transportation  systems  may  be 
applied  equally  to  the  railways  de- 
voted to  transporting  the  people 

from  one  community  to  another.  This  is  not  a  new 
question.  In  fact,  it  is  older  than  many  of  us  are 
in  the  business  to  which  it  applies.  But  it  comes  to 
us  with  peculiar  force  and  insistence  at  this  time  be- 
cause of  the  griefs  and  worries — yes,  even  business 
tragedies — through  which  we  have  passed  in  the  last 
year  and  because  of  the  serious  situation  confronting 
us  of  the  transportation  industry  now  at  the  dawn  of 
the  world's  reconstruction  period. 

Lessons  Taught  by  the  War 

The  lessons  of  the  war  are  for  the  electric  railway 
industry  as  for  all  other  enterprise,  and  several  of 
them  have  a  direct  bearing  upon  the  theme  of  our 
discussion  to-day: 

1.  It  has  been  more  thoroughly  demonstrated  than 
ever  before  that  the  electric  railways  of  the  country 
are  a  vital  industry — that  any  failure  on  their  part 
to  function  properly  is  a  serious  retardation  of  the 
industrial  and  commercial  life  of  the  nation. 

2.  The  crust  has  been  cracked  on  the  hoary  illusion 
that  a  street  car  ride  should  be  had  for  a  fixed  sum — 
for  a  nickel — despite  the  length  of  the  ride,  the  condi- 
tions under  which  it  is  given,  or  the  cost  of  giving,  it. 

3.  Public    trust    and    community    co-operation    are 


THE  most  important  de- 
velopment in  the  street 
railway  world  in  many  years 
is  the  present  widespread  recog- 
nition of  the  fact  that  the  nickel 
is  not  a  potent  talisman  that 
will  produce  a  street  car  ride 
for  the  possessor  in  any  and  all 
circumstances. 


•Abstract   of   paper    presented    at   annual    meeting    of    Central 
Electric  Railway  Association,  Cleveland,  Feb.   27,  1919. 


essential  to  the  proper  and  efficient  development  of  local 
transportation  systems. 

The  national  government  early  in  the  war  recognized 
the  vital  nature  of  our  business,  and  the  President 
and  others  stressed  the  fact  that  adequate  development 
of  the  industrial  resources  of  the  country  for  the  pur- 
poses of  making  war  rested  largely  on  our  humble  street 
cars.  Whether  the  government  should  have  gone  far- 
ther and  should  have  taken  over  the  control  of  the 
electric  lines  as  well  as  the  steam  roads  it  is  futile 
to  discuss  now.  Perhaps,  since,  as  the  English  say,  we 
have  "muddled  through"  the  war 
period  somehow,  and  since  we 
know  not  whither  government  con- 
trol of  the  steam  roads  may  be 
drifting,  we  should  be  content  that 
things  are  as  they  are. 

Our  towns  and  cities  also  came 
to  a  somewhat  tardy  but  general 
realization  of  the  vital  nature  of 
the  street  railway  industry,  and 
many  and  insistent  were  the  de- 
mands for  service  and  more  serv- 
ice to  carry  industrial  workers  to 
plants  engaged  in  essential  war 
work.  Whether  such  service  was 
possible  or  wholly  impossible  mattered  little  to  those 
making  the  insistent  demands. 

Shall  we  let  this  popular  recognition  of  our  problems 
drop  where  it  was  when  the  armistice  was  signed? 
Electric  railways  are  just  as  important  to  commercial 
development  and  community  growth  as  they  are  to  the 
mobilization  of  the  nation's  man-power  for  war-making 
output.  Should  we  not  then  exert  our  very  best  efforts 
to  solidify  and  increase  this  recognition  of  the  rail- 
ways' vital  character  to  the  end  that  it  may  bring  to 
us  constructive  consideration  as  an  oflfset  to  destruc- 
tive criticism? 

Necessity  for  Flexible  Fare  Recognized 

As  to  the  widespread  recognition  that  has  been  won 
for  the  fact  that  the  nickel  is  not  some  potent  talisman 
that  will  produce  a  street  car  ride  for  the  possessor 
in  any  and  all  circumstances,  probably  there  has  been 
no  other  such  important  development  in  the  electric  rail- 
way world  in  many  years.  A  recent  survey  showed 
that  in  348  cities  increases  in  street  car  fares  had  been 
made.  In  this  list  all  excepting  six  of  the  forty-eight 
states  were  represented.  The  urban  population  of  the 
United  States  is  estimated  to  be  approximately  43,000,- 
000,  of  which  23,000,000,  or  something  more  than  half, 
are  paying  increased  fares. 

That  is  an  imposing  array.    It  justifies  the  assertion 
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that  the  fallacy  of  a  fixed  and  unaltered  fare  has  won 
widespread  recognition.  But  the  points  of  particular 
interest  to  our  discussion  are  that  in  many  places  it 
is  recognition  of  a  war  emergency  only  and  not  an 
admission  that  the  costs  and  prices  of  the  electric  rail- 
ways vary  and  should  vary  in  accordance  with  economic 
conditions;  and  further  that  it  has  required  untold 
work  and  argument  to  bring  the  belated  and  grudging 
assent  to  increased  fares. 

The  fact  remains  that  there  are  many  thousands  of 
persons  to-day  who  concede  that  electric  railways  are 
affected  by  increased  costs  in  the  same  manner  as  the 
merchant  and  the  manufacturer  and  should  be  allowed 
to  advance  their  prices  for  rides,  but  who,  two  years 
ago,  would  have  smiled  in  derision  at  the  mere  thought 
of  such  a  thing.  That  is  a  distinct  gain.  It  is  the 
application  by  outside  observers  in  large  numbers  of 
ordinary  business  sense  to  an  enterprise  which  was  not 
before  accorded  that  business  logic.  Is  it  not  then 
an  opening  through  which  we  can  win  further  and 
more  lasting  application  of  ordinary  business  rules  to 
our  affairs?  Is  it  not  a  companion  piece  to  the  recog- 
nition of  the  vital  nature  of  our  industry  to  be  developed 
in  like  manner? 

Public  Trust  Must  Be  Won 

Then  that  third  lesson  of  the  strenuous  times  which 
have  passed  but  from  which  we  shall  be  a  long  time 
recovering — the  need   of  public   trust  and   community 
co-operation.     Why  are  electric   railway  companies   so 
generally  hated  and  distrusted?    What  remedies  can  be 
applied  to  overcome  or  mitigate  this  feeling?     Usually 
the  first  thing  that  pops  into  mind  is  that  the  electric 
railway   is   "a  woman  with   a  past."     "The  public   be 
damned"  policies   of   former  years   are   sometimes   re- 
ferred to  with  a  wave  of  the  hand  as  if  this  somewhat 
nebulous    statement   was    final   and    conclusive,    or    the 
"watered  stock"  bugaboo  is  trotted  forth  with  a  flourish. 
I  am  not  going  to  assert  that  these  charges  of  past 
misdeeds  are  groundless,  but  I  do  believe  that  frequently 
they  are  too  readily  acceded  to  by  electric  railway  men, 
whether  the  shoe  fits  or  not.     Certainly  they  are  im- 
bedded in  the  popular  mind  whether  or  not  they  have 
application  to  the  property  that  may  be  under  consider- 
ation.     Roseate    dreams    of    the    pioneers    in    electric 
railway  work  which  led  them  to  assume  that  everything 
over  and  above  operating  expenses  was  profit  without 
regard  to  the  wearing  out  of  the  property  and  the 
tremendous  rapidity  with  which  the  industry  developed 
certainly   have   given   color   to   popular    ideas   of   huge 
profits  and  stock  juggling,  as  have  mergers  and  com- 
binations, some  malodorous  and  some  purely  on  a  busi- 
ness basis.     But  the  fact  remains  that  there  are  many 
properties   in  this   country   that  have   no   actual   taint 
of  the  past  clinging  to  them,  and  it  is  a  further  fact 
that  supervision  of  corporate  activities  by  state  regu- 
latory bodies  for  some   years  has   amply   safeguarded 
the  people  against  such  abuses  on  the  greater  number 
of  properties,  if  not  on  all. 

Nevertheless  these  popular  beliefs  have  come  down 
to  all  of  us,  pretty  much  alike,  and  with  them  have 
come  a  variety  of  ills,  such  as  extraordinary  taxation, 
paving  requirements,  street  cleaning  and  sprinkling 
obligations,  bridge  maintenance  and  the  like,  all  mani- 


festing the  effort  of  the  people  through  their  local, 
governing  bodies  to  get  back  a  part  of  the  money  paid 
for  car  rides,  all  based  on  the  thought  that  the  profits 
of  the  business  of  transporting  the  people  through  the 
streets  were  too  great  to  be  fair. 

Public  regulatory  supervision  over  fares  and  service 
has  not  removed  these  burdens,  nor  have  time  and 
drastic  legislation  surrounding  the  issues  of  bonds  and 
stocks  done  away  with  the  suspicion  and  distrust. 

Then  what  shall  we  do  in  this  situation?  For  one 
thing  I  believe  we  should  not  be  so  ready  to  plead 
guilty  for  our  predecessors  to  uncommitted  sins  of  the 
past,  and  I  believe  that  we  should  combat  with  the 
logic  of  graphic  figures  new  and  old  impositions  on  the 
pockets  of  the  street  car  riders.  So  many  new  car.^ 
balanced  against  a  certain  number  of  miles  of  street 
paving  will  have  a  strong  appeal  to  most  car  riders. 
They  use  the  cars,  but  the  paving  is  for  automobiles 
and  other  vehicles.  Then,  too,  the  steady  presentation 
of  the  cost  of  the  improvements  and  replacements  to 
the  public  as  opportunity  offers,  showing  what  becomen 
of  the  money  the  car  rider  pays  and  how  new  capital 
is  used,  certainly  will  help  gradually  to  wear  away 
some  of  the  old  mistrust  and  suspicion  as  to  where 
the  money  goes. 

You  have  done  these  things,  you  say.  Well,  the 
suggestion  is  not  offered  as  a  novelty.  Keep  on  doing 
them  and  do  them  more  consistently.  This  distrust  of 
financial  methods  has  been  a  long  time  growing,  and 
it  will  require  time  to  wear  it  away. 

Inherent  Handicaps  in  Methods  of  Financing 

Then  undoubtedly  much  of  the  antipathy  of  the  or- 
dinary individual  to  the  electric  railway  company  is 
due  to  the  fact  that  every  such  corporation  is  the 
embodiment  of  capital — that  capital  which  so  seldom 
presents  itself  to  the  mind  of  the  "man  on  the  street" 
in  its  true  aspect  of  the  conglomerate  of  the  savings 
of  the  multitude,  but  always  as  the  ogre  of  untold 
wealth  gathered  into  the  hands  of  the  few — that  cap- 
ital which  he  has  been  taught  to  despise  by  the  office- 
.seeker  and  the  muckraker. 

Unfortunately  there  are  inherent  in  the  public  utility 
business  several  factors  which  encourage  this  attitude 
of  mind  and  frequently  lead  to  the  allegations  of  "out- 
.tide  ownership"  in  a  manner  which,  to  say  the  least, 
is  damning  with  faint  praise.  These  factors  include 
the  means  of  financing  to  which  a  public  utility  usually 
is  compelled.  A  mercantile  establishment  is  ordinarily 
looked  upon  as  a  local  enterprise,  made  so  by  the  use 
of  a  local  name  regardless  of  where  the  stock  is  held, 
and  an  industry,  if  not  largely  owned  where  it  is 
located,  at  least  has  its  chief  touch  with  the  people  of 
the  community  by  affording  employment  to  a  large 
number  of  them,  and  it  sells  to  them  little  or  nothing 
directly.  Thus  both  the  manufacturer  and  the  merchant 
have  local  favor  while  the  street  railway,  or  other  util- 
ity, usually  has  its  stock  and  bonds  widely  held  while 
it  is  gaining  its  sustenance  from  the  local  field. 

Again,  the  industrial  and  mercantile  enterprises, 
with  their  turnover  of  capital  at  the  rate  of  from 
two  to  six  or  more  times  a  year,  frequently  can 
finance  improvements  or  additions  out  of  surplus,  while 
the  utility,  with   its  turnover  of  capital  only  once  in 
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four,  five  or  six  years,  and  the  heavy  demands  on  it 
for  extensions  and  new  capital  expenditures,  must  al- 
ways and  with  great  frequency  raise  the  needed  amounts 
by  new  issues  of  stocks  or  bonds.  Both  because  of 
the  volume  and .  usually  low  dividend-paying  qualities 
of  these  securities,  the  local  money  supply  in  most 
instances  is  not  sufficient  to  absorb  them  and,  like  the 
municipal  bonds,  they  have  to  seek  the  money  where 
it  is — New  York  or  some  other  money  center. 

This  gives  rise  to  the  condition  of  so-called  "outside 
ownership"  and  the  feeling  on  the  part  of  the  people 
as  a  whole  that  the  only  interest  the  utility  has  in 
the  community  is  to  get  as  much  as  possible  out  of  it. 

How  TO  Care  for  This  Situation 

Two  thoughts  suggest  themselves  as  means  of  meet- 
ing this  situation,  in  part  at  least.  One  is  care  in 
laking  public  full  financial  statements,  and  the  other 
'is  consistent  effort  to  secure  the  greatest  possible  num- 
ber of  local  stockholders.  To  be 
sure,  the  freedom  with  which  the 
financial  statements  of  a  company 
may  be  spread  broadcast  is  a  ques- 
tion to  be  answered  in  the  light 
of  each  company's  situation,  but 
usually  there  is  too  great  timidity 
in  offering  these  salient  facts  con- 
cerni!!-'  the  corporation  for  the 
scrulin^.  of  the  public.  Certainly, 
where  the  facts  are  open  to  all,  the 
financial  affairs  of  the  company 
lose  much  of  their  mystery  and 
less  frequently  are  the  basis  for 
attack. 

As  to  the  sale  of  securities  to 
the  local  investor,  small  or  large, 
certainly  this  seems  logical  and 
correct  in  principle.    How  far  this 

is  possible  for  railway  companies  in  the  present  condi- 
tion of  affairs  is  a  problem,  but  combined  properties  and 
electric  light  and  power  com.panies  have  found  that  the 
results  of  the  local  sale  of  their  preferred  stocks  have 
been  excellent,  not  only  as  a  logical  method  of  financing, 
but  as  one  of  the  best  means  of  reaching  a  solid  basis  of 
understanding  with  the  people  thoy  serve. 

Two  Causes  for  Distrust  of  Utilities 

But  the  genuine  cases  of  scandal  involving  street 
railways,  of  maladministration  of  the  properties  and  of 
"stock  manipulation"  have  not  been  so  general  or  so 
frequent  as  to  account  entirely  for  the  prevalence  of 
the  suspicion  and  distrust  directed  against  the  trans- 
portation utilities.  Other  elements  are  involved,  one  of 
which  is  the  practice  of  candidates  for  political  office 
to  a  greater  degree  than  twenty-five  years  ago  to  talk 
directly  to  the  public,  and  the  extent  to  which  dema- 
gogues in  such  talks  denounce  corporate  wealth,  often 
selecting  the  local  railway  as  a  butt  for  their  denun- 
ciations, irrespective  of  the  facts. 

A  companion  to  this  political  form  of  attack  is  "muck- 
raking." The  original  muckraking,  which  was  founded 
upon  careful  investigation  and  a  conscientious  effort  to 
present  the  facts,  has  done  its  quota  of  good;  but 
magazine  muckraking  begot  that  more  modern  form  of 


scandal  mongering  which  is  termed  "yellow  journalism" 
and  though,  fortunately,  the  "yellow  journal"  is  much 
in  the  minority  among  the  newspapers  of  the  land,  its 
effect  has  been  widespread.  Together  with  the  con- 
demnation of  business  corporate  so  freely  dispensed 
from  the  political  rostrum,  it  has  gradually  brought  into 
being  what  might  be  termed  a  distinct  type  of  news 
writing,  a  type  that  gives  precedence  to  the  flashy, 
though  unimportant  detail,  over  the  important,  but 
solid,  substance. 

Relations  with  Newspapers 

I  am  firm  in  my  belief  that  the  newspapers  as  a 
whole  do  not  get  nearly  so  much  credit  as  they  deserve 
for  the  earnest  efforts  made  to  present  facts  correctly 
to  their  readers.  Nevertheless  there  is  hardly  a  news- 
paper, especially  in  the  smaller  cities  and  towns,  no 
matter  how  carefully  edited  or  conscientiously  directed, 
which  does  not  have  to  depend  in  the  hurly-burly  of 
getting  to  press  on  time  not  only 
upon  the  veracity  but  on  the  judg- 
ment of  comparatively  young,  ir- 
responsible and  uninformed  re- 
porters. Thus  many  ill-consid- 
ered items  are  printed  and  much 
unintentional  misrepresentation 
results.  Perhaps  others  might  dis- 
pute the  assertion,  but  I  doubt 
whether  any  form  of  business  suf- 
fers so  frequently  or  so  keenly 
from  this  type  of  news  as  the  trac- 
tion company.  And  not  even  the 
long-range  "horror  gun"  of  the 
Hun  could  hurl  a  denial  or  correc- 
tion far  enough  to  overtake  the 
evil  thus  inflicted. 

Then  what  are  the  street  rail- 
ways to  do  to  offset  or  prevent  this 
unfair  criticism  in  politics  and  in  the  ordinary 
channels  for  public  information?  Certainly  here  is 
a  field  for  thoughtful,  well-considered  and  persist- 
ent publicity.  All  that  is  printed  is  not  publicity, 
and  the  value  of  publicity  is  not  to  be  measured  solely 
by  its  volume.  Self-congratulatory  statements  that 
smack  loudly  of  the  press  agent  simply  clutter  up  the 
galleys  of  the  newspaper  composing  room,  or  the  waste 
basket.  They  do  little  good  if  they  are  printed.  But 
honest-to-goodness  facts  about  the  local  electric  railway 
business  will  help  materially  to  meet  the  situation. 

In  the  first  place,  much  of  the  criticism  hurled  at 
the  railways  by  the  small  office  seeker  is  not  based  upon 
any  fundamental  idea  that  he  really  knows  whereof  he 
speaks.  It  is  usually  a  very  general  accusation,  some- 
times coupled  with  the  statement  that  the  facts  are 
hidden  and  cannot  bear  the  light  of  day.  If  the  facts 
concerning  the  company,  its  service  and  its  business 
are  already  in  the  possession  of  the  people,  much  of  the 
ground  is  swept  from  under  the  feet  of  such  assail- 
ants, and  even  if  they  are  not  adduced  till  after  the 
charge  has  been  made  they  often  will  stop  the  repetition 
of  the  canard  or  offset  some  of  the  evil  that  it  has 
done.  Uninformed  critics  do  not  like  to  face  facts. 
As  to  the  common  troubles  of  incorrect  statements 
in  the  newspapers,  the  situation   is   somewhat   easier. 


IN  the  conduct  of  our  busi- 
ness we  are  denied  the  usual 
methods  of  the  merchant  and 
the  clerks  who  are  his  points  of 
contact  with  his  patrons  in  mak- 
ing the  purchase  of  our  com- 
modity a  pleasant  incident.  Yet 
ours  is  a  selling  business  —  the 
selling  of  rides  —  and  the  closer 
we  can  approximate  mercantile 
methcds  the  smoother  will  be- 
come our  contact  with  the  people 
whom  we  serve. 
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In  the  great  majority  of  cases  where  a  misstatement 
is  printed  the  reason  for  it  is  that  the  writer  of  the 
item  did  not  have  the  facts  and  did  not  have  initiative 
enough  to  dig  for  them.  If  a  consistent  effort  is  made 
to  supply  the  facts,  the  chances  are  strongly  in  favor 
of  them  being  used  by  any  reputable  newspaper.  If 
something  happens  or  is  impending,  try  to  beat  the  mis- 
statement into  print  with  the  facts — do  the  reporter's 
digging  for  him  and  usually  he  will  appreciate  it.  Some- 
times you  will  be  too  late,  but  try  again  and  keep  on 
trying,  and  after  the  reporters  get  to  know  that  the 
facts  are  available  for  them  they  will  come  after  them 
or  wait  for  them  before  breaking  into  print.  But 
beware  of  discolored  facts,  for  as  surely  as  a  burned 
child  avoids  fire  so  will  a  reporter  who  has  once  been 
misled  look  askance  at  any  information  coming  from 
the  same  source  again. 

As  to  whether  your  facts  should  be  placed  before 
the  people  in  news  items,  in  paid  advertisements  or 
in  pamphlets  in  the  cars  depends  upon  circumstances. 
The  one  thing  of  which  I  feel  confident  is  that  if  the 
public  is  not  to  be  misled  by  false  or  incorrect  state- 
ments they  must  be  supplied  with  the  truth  and  the 
facts.  To  wait  till  the  storm  breaks  is  a  bit  tardy  to 
think  of  repairing  the  roof,  and  so  it  is  unfortunate 
if  you  cannot  see  your  way  clear  to  a  consistent  policy 
of  publicity  till  you  find  yourself  in  a  tight  place. 

How  TO  Make  the  People  Believe 

It  is  just  as  well,  also,  to  endeavor  to  give  a  human, 
natural  tone  to  the  utterances  that  go  to  the  people, 
whether  they  be  advertisements  or  comments  for  the 
news  columns.  At  an  electric  railway  convention  a  com- 
manding figure  in  the  industry  complained  with  regard 
to  publicity  that  "the  people  will  not  believe  us."  Now 
stop  a  minute  and  analyze  that. 

People  do  not  ordinarily  accept  anything  as  the  em- 
bodiment of  the  whole  truth.  Assuredly  they  will 
accept  as  true  something  stated  as  a  fact  in  which  they 
may  not  be  greatly  interested  and  which  is  not  of  a 
controversial  nature,  but  if  we  expect  them  to  accept 
as  the  last  word  a  statement  issued  in  the  somewhat 
stilted  form  that  usually  marks  the  official  statement 
handed  out  at  a  time  of  difficulty,  or  when  something 
is  wanted,  we  are  more  credulous  than  we  have  any 
reasonable  right  to  expect  them  to  be.  On  the  other 
hand,  if  they  are  accustomed,  when  things  are  going 
right  and  nothing  is  needed  or  wanted,  to  hear  from 
that  same  source  in  a  natural,  human  way,  then  we  may 
expect  a  number  of  them  to  believe  all  that  we  have  to 
say  and  a  still  larger  number  to  believe  the  greater 
part  of  our  statements. 

This  is  all  the  truer  if  we  endeavor  to  be  persons 
rather  than  figureheads,  if  we  are  known  to  the  people 
with  whom  we  do  business  in  some  other  capacity  than 
that  of  president,  manager,  or  superintendent  of  the 
electric  railway  company.  A  real,  vivid  interest  and 
activity  in  community  affairs  wholly  detached  from 
the  transportation  of  the  people  not  only  is  wholesome 
for  us  as  men  but  gives  us  a  personality  that  does  much 
toward  offsetting  the  impersonal  nature  of  our  work, 
in  so  far  as  it  affects  the  car  rider. 

Nor  can  this  be  made,  so  to  speak,  a  "one-man  job" 
for  the  organization.    Rather  every  man  who  is  capable 


of  representing  the  company  with  the  proper  spirit 
should  be  encouraged  to  take  a  part  in  the  various 
and  varying  interests  exemplified  in  the  social  and 
business  organizations  of  every  town.  It  is  quite  prob- 
able that  some  might  not  enter  with  enthusiasm  into  a 
"hot  dog"  supper  of  the  Twenty-ninth  Ward  Social 
Club,  or  the  bowling  tournament  of  an  athletic  club, 
or  again  be  interested  in  the  technical  discussions  of 
an  engineering  society.  Yet  there  is  someone  in  every 
organization  of  any  size  who  does  have  a  real  interest 
in  about  every  type  of  activity  that  a  worth-while 
organization  will  promote,  and  if  such  interest  is  en- 
couraged, then  the  company  has  a  way  opened  for  it,  w 
time  of  need,  to  reach  receptive  and  friendly  minds  in 
about  every  group  in  the  community  where  public 
opinion  is  molded.  Furthermore  these  employees  will 
be  efficient  representatives  of  the  company  at  all  times 
in  casually  winning  consideration  for  the  railway's 
plans  and  motives  if  they  are  kept  well  informed 
through  the  medium  of  company  clubs,  periodical  bulle- 
tins or  the  like. 

Our  actual  business  contacts  with  the  people  are 
almost  exclusively  through  the  medium  of  ticket  sel- 
lers, ticket  takers  at  prepaid  areas  and  the  motormen 
and  conductors  on  the  cars.  With  very  few  exceptions 
th2y  are  not  under  anything  like  constant  supervision 
of  those  who  have  a  broad  conception  of  the  service 
wa  are  selUng  to  the  riders.  Thus  we  are  denied  the 
usual  methods  of  the  merchant  and  the  clerks  who  are 
his  points  of  contact  in  making  the  purchase  of  our 
commodity  a  pleasant  incident.  Yet  ours  is  a  selling 
business — the  selling  of  rides — and  the  closer  we  can 
approximate  mercantile  m.ethods  the  smoother  will  be- 
come our  contact  with  the  people  whom  we  serve. 
So-called  "welfare"  work  among  employees,  the  methods 
of  conducting  schools  for  motormen  and  conductors  and 
the  like  would  in  themselves  furnish  the  subject  matter 
for  prolonged  discussion.  Yet  it  is  in  activities  like 
these  that  we  may  find  the  answer  to  the  very  knotty 
problem  presented  by  our  widely  scattered  points  of 
contact. 

Two  Other  Points  to  Overcome 

Closely  allied,  in  so  far  as  it  affects  the  public  attitude, 
with  the  undesirable  nature  of  our  points  of  contact 
are  two  other  factors  in  making  the  people  so  generally 
hate  us  and  distrust  us.  One  is,  of  course,  that  the 
economical  transportation  of  the  people  in  any  given 
community  is  a  natural  monopoly,  and  the  other  is  the 
diametrically  opposite  views  that  must  be  taken  by  the 
rider  and  the  company  of  what  constitutes  good  service. 
Our  customer  is  buying  an  individual  ride.  The  service 
is  either  good  or  it  is  "rotten,"  to  his  way  of  think- 
ing, in  accordance  with  whether  he  can  board  a  car 
at  the  time  he  chooses  to  ride  and  be  carried  to  his 
destination  in  a  fair  degree  of  comfort,  with  expedition 
and  without  delay.  Though  he  is  buying  an  individual 
ride,  we  are  selling  a  general  service.  We  cannot  think 
of  each  individual  as  such.  We  must  pay  strict  atten- 
tion to  the  best  possible  service  for  the  greatest  number. 
Hence,  perhaps,  a  transfer  of  passengers  from  one  car 
to  another  short  of  their  destination,  or  some  other 
untoward  happening  that  results  in  discommoding  a  few 
for  the  benefit  of  many.  The  many  for  whom  we  may 
take  this  step  in  operation  don't  know  it  and  don't 
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care,  but  you  are  mighty  certain  to  hear  from  the  few 
who  were  inconvenienced. 

In  this  case  of  the  individual  ride  against  the  general 
service,  one  of  the  most  powerful  things  in  swinging 
the  jury  of  public  opinion  against  the  railway  company 
is  the  "rush  hour."  Naturally  there  are  thousands  of 
persons  in  any  fairly  large  community  who  do  most 
of  their  street  car  riding  in  the  morning  and  evening 
during  the  peak-load  periods.  Just  as  naturally  their 
opinion  of  the  quality  of  the  service  given  throughout 
the  twenty-four  hours  of  the  day  is  based  upon  these 
two  short  periods  when  they  do  most  of  their  riding. 
Holiday  crowds  or  pleasure  seekers  rarely  "kick"  about 
crowded  cars,  but  men  and  women  going  to  and  from 
their  work  day  after  day  in  similar  crowded  cars  are 
bound  to  become  a  bit  nasty  about  it. 

Some  Things  That  Can  Be  Done 

But  what  are  we  to  dp  about  these  matters?  How 
can  we  ameliorate  these  conditions  and  how  can  we 
overcome  the  prejudices   founded  upon   them? 

Frank  and  well-considered  pub- 
licity telling  the  facts  about  the 
service,  newspaper  advertising  and 
advertising  in  the  cars  for  the 
same  purpose  and  occasional  talks 
on  railway  problems  before  civic 
bodies  will  help.  In  some  cities 
it  has  been  possible  to  gain  the 
co-operation  of  employers  of  large 
numbers  of  persons  through  the 
staggering  of  the  hours  of  em- 
ployment so  that  the  peak  loads 
may  be  flattened  out.  Where  this 
has  been  done  it  has  proved  bene- 
ficial. 

There  also  has  come  in  for  wide 
consideration  and  for  adoption  in 
a  number  of  cities  comparatively 

recently  what  is  commonly  known  as  the  "service-at- 
cost"  franchise.  Under  this  plan  the  rider  knows  that 
the  amount  he  must  pay  for  his  ride  is  dependent  upon 
the  cost  of  the  service.  He  knows  that  the  cost  of  the 
service  is  largely  in  proportion  to  the  amount  and 
quality  of  service.  Whether  there  shall  be  more  service 
at  a  higher  rate  or  less  service  at  a  lower  rate  becomes 
virtually  his  own  problem.  Under  a  fixed  fare  the 
company  may  sweat  blood  to  get  by  without  it  being 
in  the  least  a  matter  of  concern  for  the  rider.  He  may 
growl  about  the  service  as  much  as  he  pleases,  it  costs 
him  nothing.  Under  an  automatically  flexible  fare  he 
does  have  a  direct  interest — in  a  sense  he  is  a  partner — 
and  his  own  interests  curb  his  passion  for  unlimited 
service  when  he  realizes  that  he  will  have  to  do  his 
part  toward  footing  the  bill. 

Don't  Bother  the  Passenger  too  Much 

In  this  same  regard  there  is  another  matter  which 
I  am  going  to  advance  somewhat  timorously  for  your 
consideration.  It  is  almost  axiomatic  that  the  easier  a 
person  is  parted  from  his  money  the  less  likely  he  is 
to  object,  and  the  more  complicated  the  transaction  of 
paying  for  what  he  gets  the  more  certain  is  he  to  object 
to  paying.    If  that  means  anything  to  us  it  is  that  the 


THERE  is  reason  for  opti- 
mism. We  are  at  the  dawn 
of  a  better  day.  True,  the 
months  that  have  passed  have 
left  some  casualties  along  the 
way.  That  is  the  havoc  of  war, 
let  us  say,  but  we  who  have 
come  through,  somehow,  must 
keep  our  faces  to  the  front  like 
good  soldiers  and  win  out  for  an 
industry  that  is  just  as  vital  to 
our  country  in  peace  as  in  war. 


simpler  and  easier  we  make  the  matter  of  paying  street 
car  fares,  the  more  convenient  and  comfortable  we  make 
the  access  to  our  cars  and  the  passenger's  progress  to 
the  point  of  parting  with  his  money,  the  less  likely 
are  we  to  hear  complaints  both  about  the  amount  of  the 
fare  and  the  quality  of  the  service. 

Is  it  not  true  that  sometimes  when  we  seek  to  make 
sure  that  we  are  receiving  all  that  is  properly  coming 
to  us  we  make  the  process  of  paying  fares  too  compli- 
cated to  permit  of  the  passenger  parting  pleasantly  and 
easily  with  his  money  so  that  he  will  be  pleased  with 
the  purchase  of  a  ride?  The  passenger's  part  in  the 
transaction  should  be  fully  developed  and  considered 
when  a  new  method  of  collection  or  of  checking  loads  is 
planned,  and  frequent  changes  in  methods  of  fare  collec- 
tion and  the  like  should  be  avoided.  True,  in  time 
people  become  accustomed  to  almost  anything,  but  the 
oftener  the  manner  of  paying  is  changed,  the  oftener 
the  amount  of  the  payment  is  brought  actively  to  the 
mind  of  the  car-rider  and  the  oftener  the  question  arises 
why  anything  at  all  should  be  paid. 

There  is  still  another  form  of 

clamor  against  the  railway  com- 
pany with  which  we  all  are  ac- 
quainted. This  is  the  insistence 
upon  extensions  of  the  railways  in- 
to sections  of  a  city  about  to  be 
plotted  into  building  lots  and 
placed  on  the  market.  There  was 
a  time,  in  the  days  of  perpetual 
franchises,  when  the  idea  of  build- 
ing lines  for  the  future  possible 
profit  might  be  viewed  with  a  de- 
gree of  equanimity,  but  that  is 
not  true  in  these  days  of  short- 
time  franchises  and  high  costs  of 
construction  and  operation.  Yet 
the  thought  is  deeply  imbedded  in 
the  popular  mind  that  there  is 
bound  to  be  a  large  profit  in  a  street  railway  whether 
anybody  rides  or  not,  and  there  are  always  glowing 
estimates  of  the  rapidity  with  which  traffic  will  build 
up  in  this  new  section — estimates,  it  goes  without 
saying,  that  are  seldom  borne  out  in  the  experience  of 
traffic  checkers. 

Perhaps  here,  too,  if  it  is  fair  and  equitable  other- 
wise, the  service-at-cost  plan  may  be  helpful,  for  it  will 
identify  the  people's  own  interests  directly  with  those 
of  the  company  in  the  economy  and  efficiency  of  electric 
railway  operation.  Another  plan  that  sometimes  is 
helpful  is  to  take  the  matter  up  with  the  real  estate 
developers  upon  a  co-operative  basis.  In  some  instance."? 
where  the  enterprise  has  been  sound  and  of  sufficient 
magnitude  the  developers  have  consented  to  pay  the 
construction  cost  upon  the  agreement  of  the  company 
to  operate  the  line,  or  have  guaranteed  the  operating 
costs  for  a  period  of  years  sufficient  to  permit  of  the 
building  up  of  a  fair  amount  of  traflSc.  Such  co- 
operative effort  is  sound  iwlicy  as  it  distributes  the 
burden  of  cost  and  places  a  part  of  it  where  it  belongs — 
upon  those  who  will  be  immediately  and  directly  bene- 
fited by  the  improvement. 

One  more  suggestion  in  this  effort  to  consider  some 
of  the  aspects  of  our  business  for  which  we  are  seeking 
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remedial  measures.  Is  it  not  a  fact  that  much  of  the 
difficulty  of  the  electric  railways  in  placing  themselves 
upon  a  better  basis  of  understanding  with  the  communi- 
ties they  serve  is  due  in  large  measure  to  the  lack  of 
a  definite  and  continuous  policy?  Is  this  not  equally 
true  of  the  average  individual  company  and  of  the 
industry  as  a  whole? 

Many  of  the  problems  with  which  we  are  wrestling 
exist  because  someone  who  has  preceded  us  did  not 
have  the  vision  to  see,  or  else  he  cared  little,  what 
would  be  the  effect  of  his  actions  upon  a  situation  that 
probably  or  certainly  would  arise  in  after  years.  Like- 
wise the  contracts  and  agreements  and  promises  into 
which  we  enter  to-day  are  going  to  have  their  future 
effect  on  the  affairs  of  the  properties  we  manage,  and 
we  should  give  careful  thought  to  the  years  to  come 
so  that  we  may  be  doing  as  little  as  possible  for  some 
present  benefit  that  will  inflict  future  and  perhaps  per- 
manent injury. 

Now  is  a  good  time  to  consider  this  phase  of  our 
business.  Never  before  has  such  a  large  part  of  the 
people  we  serve  realized  either  the  importance  to  them 
or  the  difficulty  to  the  company  of  the  carrying  on  of 
transportation.  Never  before  have  we  had  nearly  so 
much  of  a  hearing  on  the  relation  of  our  costs  and  the 
price  of  a  ride.  Many  persons  have  been  wrung  from 
skepticism  to  a  fair  appreciation  of  some  of  the  im- 
portant troubles  of  the  electric  railway  men,  and  more 
of  them  can  be  won  to  that  viewpoint. 

We  must  use  this  wider  interest  in  our  business  and 
better  view  of  our  problems  as  the  opening  to  a  stronger 
accord  between  the  public. 

Outlook  Is  Favorable 

We  have  passed  through  the  most  tremendous  times 
the  electric  railway  industry  has  ever  known.  We 
are  just  now  beginning  to  turn  our  attention  once 
more  to  matters  of  oi)erat!on  which  two  years  ago  were 
in  our  daily  thoughts  but  which  have  been  lost  to  view 
by  the  weightier  matter  of  finding  a  way  to  continue 
operation  at  all.  In  common  with  every  other  body 
of  patriotic  men  we  have  had  only  one  thought — the 
winning  of  the  war  and  how  we,  of  a  vital  industry  in 
the  line  behind  the  line,  might  do  our  utmost  to  that 
end. 

One  of  the  results  of  this  war  will  be  the  springing 
up  of  a  crop  of  experts  and  here  again  the  industry 
may  reap  benefit  from  their  activities.  New  ideas  and 
new  methods  are  bound  to  be  developed  and  we  must 
be  prepared  to  take  advantage  of  those  which  are  good. 
One  way  in  which  we  can  do  so  is  to  develop  our  own 
experts  on  our  own  properties,  for  the  best  expert  I 
know  of  is  an  enthusiastic  and  ambitious  man  in  one's 
own  organization  who  follows  the  lead  of  the  best  opin- 
ion and  experience  as  set  forth  in  the  technical  journals 
and  has  the  initiative  and  "pep"  to  apply  them  con- 
structively to  our  own  local  problems. 

In  these  and  in  other  ways  the  future  holds  some- 
thing for  us.  There  is  reason  for  optimism.  We  are 
at  the  dawn  of  a  better  day.  True,  the  months  that 
have  passed  have  left  some  casualties  along  the  way. 
That  is  the  havoc  of  war,  let  us  say,  but  we  who  have 
come  through,  somehow,  must  keep  our  faces  to  the 
front  like  good  soldiers  and  win  out  for  an  industry 
that  is  just  as  vital  in  peace  as  in  war. 


One-Man  Car  Service  Started  in 
Brooklyn 

Trial   Operation   Was   Begun    with    Three   Safety 
Cars,  and  Others  Will  Be  Added  to  Com- 
pletely Equip  Test  Lines 

THREE  new  one-man  safety  cars  furnished  by  the 
American  Car  Company  of  St.  Louis,  Mo.,  were 
put  in  operation  on  one  of  the  suburban  lines  of  the 
Brooklyn  Rapid  Transit  System  last  Sunday.  Three 
more  of  this  type,  together  with  six  to  be  furnished 
by  George  H.  Tontrup  of  St.  Louis,  Mo.,  will  be  tested 
later.  If  the  trial  meets  with  the  approval  of  the 
Public  Service  Commission  and  the  service  is  acceptable 
to  the  public,  it  is  planned  to  purchase  a  total  of  150 
one-man  cars  for  use  on  lines  in  the  outlying  sections 
of  Brooklyn. 

The  present  trial  is  being  conducted  on  a  line  run- 
ning from  the  Sixty-fifth  Street  terminal  of  the  Fifth 
Avenue  Elevated  Line  to  Fort  Hamilton,  a  distance  of 
2  miles.  Most  of  the  passengers  use  this  line  as  a 
means  of  connecting  with  the  elevated  road  and  the 
surface  cars  run  into  the  elevated  station  up  an  incline 
so  that  no  additional  fare  or  transfers  are  required  in 
making  the  transfer.  The  morning  rush-hour  service 
consists  of  picking  up  the  load  and  taking  it  to  the 
terminal,  while  during  the  evening  rush  hour  the  load 
received  at  the  terminal  is  distributed.  There  is  one 
transfer  point  to  surface  cars  at  the  foot  of  the  ter- 
minal incline.  To  provide  for  the  present  schedule 
on  this  line  seven  cars  are  used,  three  of  which  are 
one-man  cars  and  the  others  are  double-truck  closed 
cars  which  is  the  type  previously  used  in  this  service. 
The  weight  of  the  one-man  cars  is  14,500  lb.  as  against 
31,000  lb.  for  the  closed  cars,  and  the  one-man  cars 
seat  thirty-four  passengers  to  thirty  for  the  other  type. 
The  one-man  cars  thus  have  less  than  half  the  weight 
per  seated  passenger  of  the  cars  of  the  older  type. 

Previously  the  service  was  operated  with  a  seven- 
and-one-half-minute  interval  during  rush  hours  and  a 
ten-minute  interval  during  non-rush  hours.  With  the 
introduction  of  one-man  cars  this  has  been  reduced  so 
now  a  three-and-one-half-minute  interval  is  maintained 
during  rush  hours  and  a  five-minute  interval  at  other 
times.  This  increase  in  service  should  result  in  an 
additional  increase  in  the  number  of  passengers  carried, 
as  many  who  previously  walked  the  short  distance  to 
and  from  the  terminal  rather  than  wait  a  few  minutes 
for  a  car  will  now  take  to  riding  with  the  short  head- 
way. A  complete  trip  in  one  direction  requires  twelve 
minutes  and  there  is  a  three-minute  layover  at  each  end 
of  the  trip.  This  is  sufficient  for  the  operator  to  change 
ends,  move  the  fare  box,  take  register  readings,  and 
fill  out  his  record  cards  for  the  trip.  With  the  present 
service  an  average  load  during  rush  hours  consists  of 
from  thirty-five  to  forty-five  passengers,  and  during 
non-rush  hours  from  eight  to  twelve  is  an  average  load. 
The  wages  for  the  operators  of  the  one-man  cars  have 
been  increased  5  cents  per  hour  over  the  rate  which 
Ihey  previously  received  as  motormen.  This  increase 
in  rates  makes  the  work  popular  so  that  the  most  effi- 
cient motormen  are  anxious  to  operate  these  cars.  The 
cars  are  equipped  with  the  full  complement  of  the  now- 
familiar  safety  devices. 
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Fifty-Fifty  for  Car  Rider  and  Taxpayer 

Massachusetts  Commission  Recommends  Such  Plan  to  Meet  Deficit  of  Bay 

State  System  from  Five-Cent  Fare — Also  Asks  Aid  from 

Taxation  for  Other  Lines 


IN  LAST  WEEK'S  issue  the  Electric  Railway 
Journal  referred  briefly  to  the  fact  that  the  Massa- 
chusetts Public  Service  Commission  on  Feb.  15  rec- 
ommended the  use  of  taxation  to  reduce  the  burdens  of 
car  riders  in  the  State.  This  recommendation  was  made 
after  an  investigation  requested  by  the  Legislature 
on  Jan.  24.  From  the  full  report  now  available  the 
following  details  can  now  be  added: 

The  first  part  of  the  investigation  covered  the  Bay 
State  Street  Railway  and  was  made  jointly  with  the 
public  trustees  of  this  system.  The  company,  it  is  said, 
was  operated  during  the  calendar  year  1918  at  a  total 
deficit  of  $2,918,500,  the  legislative  act  of  that  year 
being  taken  as  a  basis  for  comparative  purposes.  The 
total  deficit  for  the  year  ended  June  30,  1920,  the  first 
year  of  public-trustee  operation,  is  estimated  at  $1,817,- 
900.  The  situation  will  make  necessary  further  in- 
creases in  fares,  but  the  commission  and  the  trustees 
believe  that  higher  fares  will  be  likely  to  increase  con- 
gestion in  the  city  centers  and  otherwise  seriously  im- 
pair the  company's  usefulness.  Furthermore,  they  be- 
lieve that  any  wholesale  abandonment  of  routes  would 
be  a  public  misfortune. 

Under  the  Bay  State  public  control  act,  the  trustees 
have  no  option  but  to  collect  the  entire  cost  of  service 
from  the  car  rider.  Wage  increases,  however,  have  in- 
creased operating  costs  far  beyond  those  prevailing 
when  this  legislation  was  enacted.  Because  of  the 
changed  conditions,  the  commission  and  the  trustees 
"are  forced"  to  these  conclusions: 

It  is  no  longer  equitable  to  require  the  car  rider  to  pay 
the  very  high  fares  which  will  be  necessary  and  the 
car  rider  should  be  relieved,  through  taxation,  of  a  moderate 
portion  of  the  cost  of  service.  In  view  of  the  unquestionable 
benefits  which  accrue  to  taxable  property  from  adequate 
electric  railway  service  at  reasonable  rates,  we  believe  that 
such  an  arrangement  will  not  impose  undue  burdens  on  the 
taxpayer. 

We  therefore  recommend  for  enactment  an  amendment  to 
the  Bay  State  public  control  act.  This  amendment  provides 
that  the  first  5  cents  of  the  cost  of  service  per  passenger 
shall  be  paid  by  the  car  rider  and  that  any  costs  beyond  5 
cents  per  passenger  shall  be  paid  50  per  cent  by  the  car 
rider  and  50  per  cent  by  general  taxation.  A  commission 
would  apportion  the  tax  among  the  communities  served  and 
the  initial  payment  by  the  taxpayer  would  be  made  in  the 
autumn  of  1920.  In  our  opinion,  the  enactment  of  this 
amendment  will  prevent  Bay  State  fares  from  going  above 
the  present  level,  and  both  fares  and  taxes  will  be  gradually 
reduced  as  the  trustees  are  able  to  decrease  operating  costs. 
We  believe  also  that  it  will  enable  the  trustees  to  continue 
in  operation  most  of  the  lines  which  the  receiver  has  peti- 
tioned the  court  for  authority  to  discontinue. 

In  regard  to  the  general  electric  railway  situation 
in  Massachusetts,  which  the  commission  reports  upon 
by  itself,  various  financial  statistics  are  shown,  some 
of  which  are  given  in  Table  I.  The  commission  finds 
depreciation  allowances  insufficient  and  suggests  that 
the  annual  sum  of  1.8  per  cent  of  the  cost  of  permanent 
investments  in  addition  to  the  maintenance  expenditures 
bf>  taken  as  a  minimum  requirement.    It  also  says  that 


it  is  necessary  to  make  provision  at  least  for  the  pay- 
ment of  all  dividends  on  preferred  stock  and  a  return 
upon  the  legitimate  investment  represented  by  common 
stock  substantially  equivalent  to  what  the  companies 
v/ere  able  to  pay  under  normal  operating  conditions  up 
to  a  maximum  of  5  per  cent.  With  adjustments  for 
these  items  and  for  certain  tax  eliminations,  it  is  found 
that  additional  revenue  of  $2,195,950  is  required  for  the 
lines  (excluding  the  Boston  Elevated  Railway,  the  Bay 
State  Street  Railway  and  the  Massachusetts  North- 
western Street  Railways).  Details  of  this  deficiency  are 
given  in  Table  II. 

In  discussing  how  this  deficiency  would  best  be  met, 
the  commission  says  in  part: 

The  present  system,  which  throws  the  entire  cost  of 
service  upon  the  car  riders,  apparently  rests  upon  the  as- 
sumption that  the  individual  riders  are  the  only  persons  who 
have  any  legitimate  interest  in  the  maintenance  of  good 
local  transportation  facilities.  The  fallacy  in  such  an  as- 
sumption is  so  obvious  that  it  scarcely  needs  to  be  pointed 
out.  In  addition  to  the  benefits  received  by  individual 
electric  railway  patrons,  there  is  a  very  large  community 
benefit  which  can  be  measured  by  the  losses  in  ihdustry, 
trade,  real  estate  values  and  other  forms  of  community 
wealth  which  would  result  if  all  electric  railway  facilities 
were  suddenly  blotted  out. 

For  this  benefit,  up  to  the  present  time,  the  community 
has  paid  nothing  and  has  succeeded  not  only  in  unloading 
its  legitimate  part  of  the  transportation  burden  upon  the 
shoulders  of  the  car  rider,  but  also  in  making  him  pay, 
in  addition,  a  portion  of  the  cost  of  general  municipal  im- 
provements through  the  imposition  of  special  taxes  and 
public  charges.  The  only  justification  for  the  existing 
system  is  the  fact  that  the  burden  is  so  widely  distributed 
that  fares  in  the  past  have  been  relatively  low  and  their 
payment  has  involved  no  special  hardship. 

But  when  the  car  riders  are  compelled,  as  a  large  pro- 
portion of  them  now  are  through  reductions  in  fare  zones 
and  increases  in  the  unit  of  fare,  to  pay  increases  of  fare 
varying  from  100  per  cent  to  400  per  cent,  the  inequality 
of  the  present  system  is  thrown  into  strong  relief.  The 
burden  is  one  that  the  car  rider  not  only  ought  not  to  pay 
but,  to  speak  broadly,  cannot  pay  under  present  economic 
conditions. 


TABLE  I.     statistics  OF  MASSACHUSETTS  ELECTRIC 
RAILWAYS   FOR   CALENDAR   YEAR   1918* 

AU  But 

Boston  and 

Bay  State 

Systems 


All 
Railways 

Capital  stock    $84,823,200 

Capital  stock  and  premiums    89,266,374 

Passengei'  revenue    42,817,200 

Other  operating  revenue    2,546,849 

Total  operating  revenue    45,364,050 

Conducting  transportation    16,292,878 

Depreciation    2,538,031 

Other   operating    expenses    21,994,833 

Total  operating  expenses 40,825,743 

Net  railway  revenue  from  operation...  4,538,307 

Taxes    2,007,182 

Operating    income ^'^^^'^^i 

Non-operating    income     221,560 

Gross    income    ^'no2'ooo 

Deductions   for   gross   income    8,229,833 

Deficit    5,477,148 

Estimated  deficit  for  1919    4,725,580 


$33,412,300 

34,789,565 

12,905,847 

1,010.473 

13,916,320 

4,525,011 

249,361 

7,267,018 

12,041,391 

1,874,928 

691,292 

1,183,635 

73.567 

1,257,203 

1,646,227 

389,023 

267,779 


•In  the  case  of  certain  individual  companies  the  figures  are 
based  on  actual  returns  for  eleven  months  and  estimated  returns 
for  one  month. 
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The  first  step  to  be  taken,  the  commission  says,  is  to 
relieve  the  companies  of  the  incubus  of  the  special  taxes 
and  public  charges,  and  it  submits  the  draft  of  a  bill 
intended  to  accomplish  that  result.  In  its  opinion, 
however,  relief  of  this  character  will  go  only  a  short 
way  towards  meeting  absolutely  essential  revenue  re- 
quirements. The  commission  is  convinced  that  direct 
community  contributions  through  the  tax  levy  is  the 
only  practicable  way  out  of  the  present  transportation 
difficulties.  The  plan  which  the  commission  submitted 
jointly  with  the  trustees  for  the  Bay  State  system  is 
said  to  be  perhaps  as  fair  a  method  as  can  be  devised, 
but  owing  to  the  diversity  in  fare  zones  and  methods  of 
collection  on  the  lines  of  the  various  companies,  its  gen- 
eral application  to  all  the  electric  railways  of  the  Com- 
monwealth would  be  impracticable. 

In  evolving  a  suitable  general  plan,  the  commission 
says  in  part: 

We  believe  that  the  most  urgent  need  of  the  present 
electric  railvfay  situation  is  to  take  measures  that  will 
not  only  save  the  public  from  the  further  increases  of 
fare  which  are  now  imminent,  but  will  permit  the  grad- 
ual reduction  of  present  fares  to  a  more  moderate  level. 
Instead  of  the  present  rigid  system  under  which  the  en- 
tire cost  of  the  service  must  be  borne  by  the  car  rider, 
irrespective  of  where  the  application  of  that  principle  may 
lead,  those  charged  with  the  responsibility  of  establishing 
or  regulating  fares  should  be  allowed  sufficient  discretion 
to  enable  them  to  fix  fares  which  are  consistent  with  the 
general  public  interest. 

It  is  easier  to  understand  the  principle  which  should 
govern  than  to  state  it  by  any  concise  and  specific  formula. 
It  may,  however,  be  expressed  by  requiring  fares  to  be 
fixed  which  will  meet  the  cost  of  the  service  in  so  far  as 
this  may  be  done  without  unduly  hampering  or  discour- 
aging the  free  movement  of  traffic  and  the  economic  devel- 
opment of  the  communities  served  or  otherwise  injuriously 
affecting  the  general  public  interest. 

If  fares  established  upon  that  basis  do  not  yield  sufficient 
revenue  to  meet  the  legitimate  requirements  of  the  com- 
pany, the  balance  should  be  met  by  an  addition  to  the  tax 
levy  up  to  a  reasonable  maximum,  which  we  suggest  should 
be  $2  on  each  $1000  of  assessed  valuation.  Any  such  ap- 
propriations should  be  coupled  with  public  control. 

We  submit  the  draft  of  a  bill  embodying  this  general 
plan.  It  was  necessary,  in  making  provision  for  the  assess- 
ment of  taxes,  to  meet  the  situation  resulting  from  the 
fact  that  about  seventy  cities  and  towns  are  served  by  two 
or  more  electric  railways.  As  one  of  such  companies  might 
accept  the  act  and  the  others  not,  we  have  suggested  that 
the  tax  in  such  cities  and  towns  be  apportioned  upon  the 
basis  of  track  mileage.  With  this  adjustment  we  believe 
that  the  tax  should  be  apportioned  to  the  various  cities  and 
towns  served  on  the  basis  of  valuation.  This  method  is 
based  upon  the  ability  of  the  several  communities  to  pay, 
which  is  the  principle  underlying  all  taxation.  An  appor- 
tionment on  the  basis  of  the  numljer  of  car  riders,  which 
is  the  method  adopted  in  the  special  Bay  State  and  Boston 
Elevated  acts,  seems  to  us  illogical  and  unsound,  as  it  is 
not  those  who  ride  but  those  who  fail  to  ride  who  are 
responsible  for  the  present  deficits 

The  practical  effects  of  this  general  plan  for  all  com- 
panies except  the  Boston  Elevated,  Bay  State  and  Mas- 
sachusetts Northeastern  companies  are  shown  in  Table 
II.     Provision  for  the  assessment  of  the  revenue  defi- 


tablb  II.  estimate  of  contribution  to  be  needed 

FROM  TAXES  IN  MASSACHUSETTS 

1918   deficit  for  all  lines  except   Boston,   Bay   State 

and   Massachusetts   Northeastern   companies $364,293 

Additional    allowance    for    depreciation    892.914 

Return  on  stock   1,254,898 

Total  deficit   *2,512,105 

Excise  and  franchise  tax    816,154 

Additional  revenue  required    $2,195,950 

Assessed  valuation  of  districts  served  by  the  twenty- 

one  railways  Included    $1,317,855,145 

Average  additional  tax  per  $1000   $1.24 


ciency  is  already  made  in  the  Boston  Elevated  act,  and 
a  separate  plan  for  the  assessment  of  such  deficiency  in 
the  case  of  the  Bay  State  system  has  been  presented. 
The  other  exception  is  the  Massachusetts  Northeastern 
Street  Railway,  which  is  an  interstate  road  incorporated 
in  both  Massachusetts  and  New  Hampshire  with  its  lines 
interlacing  across  the  boundary  between  the  two  states. 
If  it  should  be  thought  desirable,  some  feasible  method 
m.ight  possibly  be  found  for  accomplishing  the  same 
general  results  in  the  case  of  that  company,  but  this 
could  probably  be  done  only  through  a  special  act. 

How  THE  Tax  Rate  Would  Vary 

It  is  said  that  four  companies  (East  Taunton,  Lin- 
wood,  Lowell  &  Fitchburg  and  Union)  fully  meet  the 
revenue  requirements  defined  in  the  act  without  any 
tax  contribution.  These  companies  would  not  be  af- 
fected by  the  act,  as  they  would  have  no  inducement  to 
accept  it.  In  the  case  of  all  the  other  companies  there 
would  be  a  deficit  to  be  met  from  the  tax  levy  amount- 
ing in  the  average  to  $1.24  per  $1,000  of  valuation. 
Seven  companies  (Berkshire,  Blue  Hill,  Boston  &  Wor- 
cester, Concord,  Maynard  &  Hudson,  Milford,  Attle- 
borough  &  Woonsocket,  Nahant  and  Lynn)  would  re- 
quire the  maximum  tax  of  $2,  and  even  that  amount 
would  be  insufficient  to  meet  their  estimated  revenue 
requirements.  In  the  case  of  three  important  roads 
(Springfield,  Holyoke  and  Middlesex  &  Boston)  the  rate 
would  be  approximately  $1.  The  rate  for  the  Worcester 
Consolidated  would  be  $1.78,  and  the  rate  for  the  other 
roads  would  vary  from  $1.96  for  the  Northern  Massa- 
chusetts down  to  $0.17  for  the  Interstate  Consolidated. 

The  plan  suggested  is  intended  to  be  merely  a  measure 
for  tiding  over  the  present  emergency.  The  legislation 
suggested  is  therefore  to  be  effective  only  until  Dec. 
31,  1922.  In  the  commission's  opinion,  any  temporary 
plan  and,  indeed,  any  permanent  plan  which  falls  short 
of  public  ownership  will  not  fully  restore  electric  rail- 
way credit.  It  is  believed  that  the  plan  suggested,  how- 
ever, should  at  least  improve  credit  and  by  making  bet- 
ter provision  for  depreciation  should  assist  in  the  re- 
habilitation of  the  properties  and  thus  make  possible 
better  service  as  well  as  lower  fares  than  would  other- 
wise prevail. 

Meeting  of  Oklahoma  Association 

THE  Oklahoma  Utilities  Association  held  its  annual 
convention  at  Oklahoma  City,  Okla.,  on  Thursday, 
Friday  and  Saturday,  Feb.  6  to  8.  One  of  the  papers 
presented  at  the  meeting  was  on  the  present  status  of 
the  electric  railway  industry.  The  author,  J.  W.  Shartel, 
vice-president  and  general  manager  Oklahoma  Railway, 
reviewed  the  prosperity  which  the  interurban  lines  had 
brought  to  the  communities  in  Oklahoma  but  said  that 
the  conditions  surrounding  electric  railway  construction 
now  made  further  development  impossible.  The  electric 
railways  need  greater  revenue,  but  the  public  seems  in- 
different to  their  condition.  Automobiles  will  not  solve 
the  question  of  city  transportation,  partly  because  they 
are  inherently  more  expensive,  partly  because  of  the 
room  which  they  occupy  on  the  street  and  partly  because 
they  cause  many  accidents.  The  speaker  recommended 
rigorous  trafl[ic  regulations  for  automobiles,  increased 
schedule  speed  for  electric  cars  and  higher  fares. 
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C.  E.  R.  A.  Meets  in  Cleveland 


President  Coen  Says  Future  Looks  Brighter  for  Electric  Railways  Than  a  Year  Ag 
J.  F.  Collins,  Michigan  United  Railways,  Was  Elected  President  for  Ensuing 
Year — Association  Decides  to  Resume  Annual  Boat  Trip 


THE  annual  meeting  of  the  Central  Electric  Rail- 
way Association  was  held  in  the  new  Hotel  Cleve- 
land, Cleveland,  Ohio,  on  Feb.  27  and  28.  Papers 
were  presented  by  J.  T.  Sullivan,  general  manager 
Mahoning  &  Shenango  Railway  &  Light  Company,  on 
"Ethical  Aspects  of  the  Street  Railway  Situation,"  by  G. 
H.  Kelsay,  electrical  engineer  Union  Traction  Company 
of  Indiana,  on  "Power  House  Economies,"  and  by  A.  B. 
Cole,  publication  department  Westinghouse  Companies, 
on  "Freight  Haulage."  An  abstract  of  Mr.  Sullivan's 
paper  is  published  elsewhere  in  this  issue,  and  a  report 
of  the  proceedings  on  Feb.  26  is  given  below.  An 
account  of  the  proceedings  on  Feb.  27  with  abstracts 
of  the  papers  by  Messrs.  Cole  and  Kelsay  will  be  pub- 
lished next  week. 

There  was  a  good  attendance  at  the  meeting,  some 
300  members  being  present.  F.  W.  Coen,  vice-president 
and  general  manager  Lake  Shore  Electric  Railway  and 
president  of  the  association,  presided.  At  the  opening 
of  the  morning  session  A.  R.  Corlett,  representing 
Mayor  Davis  of  Cleveland,  presented  the  association 
with  a  large  key,  symbolizing  the  freedom  of  the  city. 

President  Coen  Says  Fxjture  Looks  Brighter 

In  his  presidential  address  Mr.  Coen  reviewed  the 
unusual  conditions  under  which  electric  railways  had 
operated  during  the  past  year.  Increased  income,  he 
said,  has  been  necessary,  and  those  in  authority  have  in 
general  met  the  situation  by  granting  additional  rates 
where  they  had  the  ability.  The  utilities  are  not  yet 
on  the  basis  that  they  should  be,  but  as  a  whole  the 
future  looks  much  brighter  for  them  than  it  did  a  year 
ago.  There  are  too  many  different  political  bodies  tell- 
ing the  electric  railways  what  to  do.  Some  centralized 
authority  would  more  likely  be  free  from  prejudices 
growing  out  of  local  conditions. 

In  each  state,  according  to  Mr.  Coen,  there  should  be 
one  body  with  authority  over  railway  properties  on 
the  one  hand  to  determine  construction,  operation  and 
service  requirements  and  on  the  other  to  prescribe  such 
rates  as  may  be  necessary  to  cover  operating  and  main- 
tenance costs  and  a  return  on  the  investment.  The 
speaker  had  no  quarrel  with  the  jitney  and  auto-truck 
if  they  supply  transportation  needed  by  the  public, 
but  they  should  be  compelled  to  fulfill  the  requirements 
of  common  carriers.  The  war  has  taught  many  lessons 
of  co-operation  which  should  be  applied  on  electric 
railway  properties.  The  public  also  should  be  told  of 
the  unjust  burdens  which  are  now  being  imposed  on  the 
railways. 

In  conclusion,  Mr.  Coen  expressed  a  feeling  of 
optimism — a  belief  that  the  cloud  which  has  overhung 
the  industry  for  many  years  shows  a  silver  lining  and 
that  better  things  can  be  expected  if  the  railway's  case 
is  presented  fairly  and  continuously. 

The  annual  report  of  A.  L.  Neereamer  as  secretary 
and  treasurer  of  the  Central  Electric  Railway  Associa- 


tion for  the  year  ended  Dec.  31,  1918,  was  then  pre- 
sented.    An  abstract  follows: 

During  the  past  year  the  association  has  held  three  meet- 
ings as  follows:  Dayton,  Ohio,  Feb.  28  and  March  1; 
Cedar  Point,  Ohio,  July  17  and  18;  Indianapolis,  Ind.,  Nov. 
21  and  22.  The  interurban  railway  membership  of  this 
association  as  shown  in  the  report  for  the  year  1917  con- 
sisted of  sixty-eight  interurban  lines,  operating  4927  miles, 
and  two  city  lines.  During  the  year  we  have  lost  live  in- 
terurban lines  and  113  miles;  the  membership  for  the  year 
ending  Dec.  31,  1918,  being  sixty-three  lines  operating  4814 
miles.  This  is  the  net  result  shown  above  for  the  reason 
that  we  secured  one  new  line,  and  one  of  the  larger  lines 
separated  into  two  companies  which  would  make  the  total 
loss  in  interurban  lines  seven. 

During  the  year  1917  we  had  140  supply  members  and  in 
the  year  just  ended  126,  a  decrease  of  fourteen. 

The  receipts  and  disbursements  for  the  year  1918  are  as 
follows : 

HcceiptB: 

Cash  on  hand 

Receipts 

Disbursements 

Cash  on  hand 


$1,608  95 
7.219.24 


$8,828   19 


$7,866  97 
968   12 

$8,828.19 


You  will  note  from  this  statement  that  while  the  cost  of 
all  material  has  greatly  increased,  the  operating  expenses 
have  been  kept  down  to  the  minimum. 

During  the  first  portion  of  the  year  there  was  consider- 
able work  done  for  the  committee  on  military  efficiency  and 
defense,  and  the  data  sheets  and  records  were  completed 
so  far  as  reports  could  be  secured  from  the  member  com- 
panies. The  work  of  this  committee  of  course  ceased  with 
the  signing  of  the  armistice  on  Nov.  11,  1918. 

Investments  were  made  during  the  past  year  as  follows: 

Third  Liberty  Loan $500.00 

Fourth  Liberty  Loan 500.00 

Paid  on  running  stock  of  the  Railroadmen's  Building  ard  Savings 

Association 73 .  00 

Total $1 ,075 .  00 

For  the  information  of  the  members  I  am  submitting 
herewith  a  statement  of  the  expenses  of  the  Central  Electric 
Railway  Accountants'  Association: 

Total  expenses  for  the  year $20.  31 

Received  from  sale  of  pamphlets 00.  00 

Balance $20.  31 

Dues  at  $5  per  annum  from  two  lines  not  members  of  the 

Central  Electric  Railway  Aesociaticn 10  00  $1031 

The  secretary  and  treasurer  also  submits  herewith  a 
statement  of  current  assets  and  liabilities  of  the  associa- 
tion for  the  year  just  ended: 

Current  Assets: 


Cash  on  deposit 

Investments — Liberty  Bonds $1,500.00 

Railroadmen's  Building 
and  Savings  Associa- 
tion          3,031.56 


Due  from  members. 

Liabilities 

Balance 


$962.12 


4,531.56 
256  68 


$0,000.00 
5,760.36 


$5,760  36        $5,760  36 

An  explanation  of  the  items  covering  stationery  and 
printing  and  the  miscellaneous  charge  against  the  Central 
Electric  Traffic  Association,  a  statement  is  submitted  here- 
with of  the  expenses  and  receipts  of  that  association  for 
the  year  1918: 

Received  from  sale  of  tariffs. $863.  54 

Traveling  expenses . 

Stationery  and  printing 

Postage 

Telegraph  and  telephone 

Freight  and  express 

Legal  expense ; 

Due  from  member  companies 

Deficit 


$158  06 

746  30 

40.00 

16.89 

9.90 

35.00 

62  02 

43.59 

$1,006.15 

$1,006.13 
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The  financial  affairs  of  the  association  are  now  in  the 
best  condition  they  have  been  since  its  organization  and 
this  situation  is  only  achieved  by  careful  watching  of  each 
and  every  expense,  buying  at  the  proper  time  on  the  mar- 
ket and  only  at  such  times  as  is  absolutely  necessary  to 
have  supplies  in  the  office.  We  were  very  fortunate  in  the 
purchase  of  some  of  the  stationery,  of  which  we  use  a  great 
deal,  in  a  large  quantity  before  a  very  marked  advance  in 
price. 

In  closing  this  report  the  secretary  and  treasurer  desires 
to  thank  the  officers,  committees  and  members  for  the  as- 
sistance given  him  in  the  discharge  of  his  duties  during  the 
past  year. 

At  the  conclusion  of  the  report  an  amendment  to  the 
by-laws  raising  the  dues  of  the  supply  members  of  the 
association  to  $10  a  year  was  adopted.  Thirty-four 
applications  from  supply  men  were  received  and  acted 
on,  making  membership  largest  in  history.  An  amend- 
ment making  past  presidents  ex-officio  members  of  the 
executive  committee  was  also  approved.  S.  D.  Hutchins 
then  outlined  proposed  boat  trip,  on  July  8  to  11,  from 
Toledo  to  Benton  Harbor,  and  Chicago  was  then  ap- 
proved by  the  meeting.  A  telegram  was  then  read  from 
J  H.  Pardee  containing  the  greetings  of  the  Ameri- 
can Association  and  urging  united  action  in  the  present 
railway  crisis  and  attendance  at  mid-year  meeting  in 
New  York  on  March  14. 

Mr.  Sullivan  then  read  his  paper  on  the  "Ethics  of 
the  Street  Railway  Situation,"  which  appears  on  page 
413  of  this  issue.    There  was  no  discussion. 

Officers  Elected 

On  Friday  morning  the  following  were  elected  officers 
for  the  ensuing  year:  President,  J.  F.  Collins;  vice- 
presidents:  R.  I.  Todd,  Indianapolis  and  A.  C.  Bljnn, 
Akron. 

Executive  committee;  F.  D.  Carpenter,  Lima,  H.  A. 
NichoU,  Anderson;  F.  W.  Coen,  Sandusky;  C.  L.  Henry, 
Indianapolis;  F.  R.  Coates,  Toledo;  C.  N.  Wilcoxon, 
Michigan  City;  S.  W.  Greenland,  Fort  Wayne;  W.  S. 
Rodger,  Detroit;  F.  J.  Haas,  Evansville:  A.  C.  Van 
Driesen,  Toledo;  J.  R.  Farrell,  of  the  General  Electric 
Company,  Indianapolis;  L.  G.  Parker,  of  the  Cleveland 
Frog  &  Crossing  Company,  Indianapolis. 

A.  L.  Neereamer  was  later  re-elected  secretary  and 
treasurer  by  the  new  executive  committee. 


Inexpensive  Guard  Prevents  Dropping  of 

Sliavings  and  Drilling  from 

Overhead  Work 


1 1 


^O  PREVENT  drillings  from  drop- 
ping into  the  eyes  of  the  workmen 
when  drilling  overhead  and  to  keep 
the  machinery  below  free  from  dirt 
and  grit,  the  guard  shown  in  the 
accompanying  illustration  has  been 
found  very  effective.  This  guard  can 
be  constructed  of  cardboard  or  even 
newspaper.  It  is  simple  and  inex- 
pensive and  its  use  may  save  a  great 
amount  of  trouble. 

A  funnel  of  suitable  size  is  placed 

!  over    the    drill    and    the    bottom    is 

wound  with  string  to  make  a  close  fit 

around  the  bit-stock.    The  grit  and  chips  from  the  work 

are  collected  in  the  funnel  and  after  the  work  is  done 

it  can  be  easily  removed  and  cleaned  out. 


Welding  Third-Rail  in  Cuba 

THE  welding  of  third-rail  has  received  very  little 
attention  in  the  United  States  except  on  recent 
rapid  transit  lines.  The  practice  has  been  used  quite 
extensively  abroad,  however,  and  an  accompanying  illus- 
tration shows  such  a  weld  being  made  in  Cuba.  This 
weld  of  the  conductor  rail  was  made  by  the  Spanish- 


WKI.DI.XG   THIRD-RAIL   AT    FELTON.    CUBA 

American  Iron  Company  at  Felton,  Cuba,  with  thermit. 
Some  of  the  welds  were  made  under  very  difficult  cir- 
cumstances as  the  wind  was  blowing  at  a  rate  of  about 
20  m.p.h.  and  frequent  showers  occurred.  In  some 
cases  it  was  almost  impossible  to  keep  the  preheating 
torch  in  operation.  In  this  case  the  entire  rail  section 
was  welded. 


London  Underground's  Pictorial  Souvenirs 
for  Its  War  Workers 

As  a  token  of  appreciation  of  those  employees,  new 
and  old,  who  were  "carrying  on"  while  their  predeces- 
sors were  at  the  front,  the  Underground  Railways  and 
the  associated  London  General  Omnibus  Company 
have  issued  a  series  of  lithographs  entitled  "Playing 
the  Game."  Each  lithograph  is  of  an  employee  sketched 
from  life  in  the  performance  of  his  or  her  duties  with 
an  auxiliary  photo-derived  drawing  below  where  ap- 
propriate of  the  corresponding  service  on  the  battle 
grounds.  For  examples,  the  drawing  of  the  lorry- 
makers  (for  war  work)  is  accompanied  by  a  picture 
of  a  line  of  auto  trucks  wending  their  way  along  a 
French  highway;  the  shell  turners  are  paired  with  a 
scene  depicting  the  use  of  their  output;  the  women 
painters  are  accompanied  by  camouflage  artists,  etc. 
Bus  conductresses,  lift  girls  and  others  are  reminded  in 
like  manner  of  the  war  service  of  the  men  they  were 
employed  to  replace.  The  bus  driver  shown  in  one  plate 
actually  transported  soldiers  through  France,  while  the 
plate  layer  or  trackman  is  a  veteran  of  Mons. 

These  sketches  are  auto-lithographs,  being  drawn  by 
the  artist  directly  on  the  stone.  Each  employee  has 
received  a  copy  of  the  sketch  depicting  his  or  her  line 
of  work,  and  complete  sets  of  twelve  have  been  made  up 
for  the  officials  of  the  companies  mentioned,  under  the 
direction  of  the  advertising  department. 


It  is  reported  that  there  is  in  process  of  formation  in 
Great  Britain  an  association  for  the  reduction  of  indus- 
trial accidents.  Presumably  this  will  be  I'ormed  along 
the  lines  of  the  National  Safety  Council  whose  work 
has  been  so  successful  in  this  country. 
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First  1917  Census  Figures  Out 

Reports  for  Electric  Railway  Lines  of  Six  States 

Show  the  Heavier  Burden  of  Expenses 

in  Later  Years 

IN  THE  CASE  of  six  states  preliminary  figures  of 
the  forthcoming  quinquennial  report  on  electric  rail- 
ways have  been  given  out  by  Director  S.  L.  Rogers  of 
the  Bureau  of  the  Census,  Department  of  Commerce. 
The  statistics  all  indicate  the  tendency  of  operating  ex- 
penses to  increase  more  rapidly  than  operating  reve- 
nues. 

The  statistics  relate  to  the  years  ending  Dec.  31,  1917, 
1912  and  1907,  but  only  those  for  the  decade  are  re- 
produced in  the  accompanying  table.  The  totals  in- 
clude electric  light  plants  operated  in  connection  witl 
electric  railways  and  not  separable  therefrom,  but  they 
do  not  include  mixed  steam  and  electric  railways  o) 
electric  railways  under  construction. 

During  the  decade  1907-1917  and  the  five-year  period 
1912-1917  Vermont  showed  substantial  gains  in  the 
number  of  passengers  carried  and  in  revenues  from 
railway  operations.  The  marked  increase  in  operating 
expanses  for  1917,  however,  resulted  in  a  decrease  of 
69.1  per  cent  in  net  income  as  compared  to  1912,  al- 
though there  still  remained  a  gain  of  57.4  per  cent  over 
1912. 

The  statistics  for  Arizona  and  New  Mexico,  it  is  said, 
show  general  increases  at  each  successive  census.  Those 
for  Idaho  and  Wyoming  show  small  gains  in  trackage, 
equipment  and  income  for  the  semi-decade  1912-1917, 


but  they  are  far  below  the  gains  made  during  1907-1912. 
The  figures  for  Mississippi  show  substantial  gains 
during  the  decade  1907-1917,  but  the  growth  was  chiefly 
corfined  to  the  first  half  of  the  period,  the  railway  reve- 
nues in  1917  being  slightly  less  than  in  1912  and  the 
operating  expenses  materially  greater.  In  the  case  of 
Colorado,  there  were  marked  losses  for  1917  as  com- 
pared to  1912  which  more  than  offset  the  gains  made  in 
1912  as  compared  to  1907.  Oregon  suffered  decreases  in 
traffic  and  income  for  1917  as  compared  with  1912,  with 
marked  increases  in  operating  expenses  and  overhead 
charges,  in  contrast  with  large  gains  for  the  preceding 
semi-decade  1907-1912. 


Connecticut  Engineers  Meet 

THE  thirty-fifth  annual  meeting  of  the  Connecticut 
Society  of  Civil  Engineers,  held  in  New  Haven  on 
Feb.  18  and  19,  was  the  largest  gathering  in  the  history 
of  the  association.  William  R.  Dunham,  Jr.,  engineer 
maintenance  of  way  Connecticut  Company,  has  been 
president  during  the  past  year. 

During  the  two-day  session  two  topics  of  electric 
railway  interest  were  presented  to  the  association.  One 
was  a  paper  read  on  the  afternoon  of  Feb.  18  on  "Street 
Railway  Track  Reclamation"  by  H.  J.  Tibbet.  The 
other  was  an  address  at  the  annual  banquet  by  J.  K. 
Punderford,  vice-president  and  general  manager  Con- 
necticut Company,  in  which  the  speaker  described  the 
difficulties  under  which  electric  railways  are  contending. 
Charles  J.  Bennett  of  Hartford  was  elected  president 
for  the  ensuing  year. 


PRELIMINARY    1917  STATISTICS  OF  CENSUS  BUREAU  FOR  ELECTRIC  RAILWAYS  IN  SIX  STATES 


Number  of  companies  (all  oper- 
ating)  

Miles  CI  line 

Miles  of  single  track 

Milos  of  single  track  in  state  (o) . 

Cars 

Passenger. 

All  other 

Electric  locomotives 

Numberof  persons  employed.. .  . 

Salaries  and  wages 

Total  horsepower 

Steam  engines: 

Number 

Horsepower 

Water  wheels: 

Number 

Horsppower 

Internal  combustion  engines: . 

Number 

Horsepower 

Kilowatt  capacity  of  dynamos.. . 
■  Output    of    stations,    kilowatt- 
hours  

'  Current    purchased,    kilowatt  - 

hours 

Passengers  carried 

Revenue  

Transfer 

Free 

Revenue  car  mileage 

Railway  operations — revenues . . 
Auxiliary  operations — revenues.. 
Non-operating  income 


Vermont . 

Per  Cent 
Increase 
Over 
1917  1907 


9 

92   60 

107  95 

125  47 

156 

112 

44 


»20  7 

*I3  2 

10  7 

•19 

•11.1 

33  3 


Arizona  and 
--  New  Mexico  — . 
Per  Cent 
Increase 
Over 
1917  1907 


;>6 

r  57  49 
<;63.84 


e  52  0 
/56  3 


Idaho  and  Wyoming 
Per  Cent 
Increase 
Over 
1917  1907 

1)6   

h  120.01  j  179  I 
1  127.70  k  188  7 


65  0 

59  0 

300  0 


68 
20 


311  16  9 

$259,205  65  6 

8,394  54,0 

1   

200 


224 

$221,711 

989 


•92.6 


1 
525 


*16  2 


•75.0 
•55  5 


204 
$189,209 


14 

8,194 


7,727   58.5 


1 
464 
665 


•45.9 


11,601,930   180  7  1,526,960   35.8 


10,152,558 

9,268,385 

8,738,378 

483,389 

46,618 

1,865,039 

$596,983 

229,586 

48.489 


24.2 
23.0 
35  2 

3.0 
35  3 

277.0 


4,010,388 

9,488,467 

8,969,329 

403,128 

116,010 

1,729,926 

$446,218 

146,795 

20,320 


202.6 
206.0 
159  6 
145.5 
48.2 


6,587,229 
5,036,166 
4,736,414 
207,759 
91,993 
1,796,833 
$521,988 


2,194 


234.1 
256.9 
32.  1 
297.8 
365.5 

t 

t 

t 


Income  from  all  sources. . 


$875,058       92  6      $613,333     171.8        $524,182 


Operating  expenses $599,446 

Deductions  from  income 239,724 


91    0 
103  8 


$456,542 
123,947 


184.7 


$375,858 
132,786 


Net  income. 


$35,888        57.4       $32,844 


$15,538 


t 


. — Mississippi — . 
Per  Cent 
Increase 
Over 
1917  1907 


40  8 

42  I 

43  7 
34.5 
36  3 
20  0 

■29^8 
47  6 
48.3 


11 

I  112.36 

/  122  79 

124   17 

187 

169 

18 

2 

627 

$392,600 

16,035 

20 
16,035 


12.575       82.2 
20,022,367       37  0 


3,279,254 

12,215,749 

10,730,801 

1,191,255 

293,633 

3.990.356 

$617,527 

583,515 

24,670 


18  4 
18.1 
115 
82.9 
42.5 
23.5 
83  6 
•72.1 


— —  Colorado 

Per  Cent 
Increase 
Over 
1917  1907 


. Oregon ^ 

Per  Cent 
Inert ase 
Over 
1917      1907 


15 
337  15 
499  87 


817 

564 

253 

7 

2,402 

$2,126,531 

58,139 

26 
55,739 


29.5 
19.0 
61.1 

■38!2 
47  7 
166.8 


2,400   27.6 


39,770   191.7 


416  28 

596  23 

603  13 

1,431 

744 

687 

22 

3,057 

$2,976,798 

113,950 

12 
33,950 

24 
80.000 


64,880 


98,227,472   133.3   218,086,315 


13,281,070 

102,882,744 

84,623.896 

16,785,922 

1,472,926 

17,021,284 

$4,728,732  1 

1,051,044  J 

46,736 


$1,225,712   35  2    $5,826,512 


$890,006 
455,148 


•$119,442 


66  5 
83.6 


9  8 

15  2 

•8.6 

•20  9 

16.6 

39.9  j 

•86  7 


62  8 
73  7 


$210,366  *81. 


145  9 
135  3 
132  9 
113  6 
59  7 
236.8 

isi  4 

178.6 


15,066,427 
91,926,694 
67,222,935 
22,229,134 

2,474,625 
22,528,731 
$4,999,601 

2,102,832 
184,711 


$7,287,144       100  9 


43.8 
36.7 
83  0 
6  4 
49.9 
83.0 

*79!4 


158  9 
270.2 


*  Decrease  or  deficit.      t  Figures  not  available. 

(a)  Excluding  track  lying  outside  of  state  but  operated  by  companies  within 
state,  and  excluding  track  in  state  operated  by  outside  companies. 

(6)  Arizona,  four  companies;   New  Mexico,  two  companies. 

(c)  Arizona,  46.87  miles  of  line;  New  Mexico,  10.60  miles  of  line. 

id)  ,\rizona,  52.89  miles  of  single  track;  New  Mexico,  10.95  miles  of  single 
track. 

(e)  .\ri20na,  increase  in  miles  of  line,  64.9  per  cent;  >  cw  A^exico,  12.8  per 
cent. 


•$628,578  

New  Mexico,  84. 


(/)  Arizona,  increase  in  miles  of  single  tiack,  72.0  per  cent; 
pf'r    cent. 

(0)  Idaho,  four  companies:  Wyoming,  two  companies. 

ih)  Idaho,  98.24  miles  of  line;  Wyoming,  21.77  miles  of  line. 

0)  Idaho,  104.65  miles  of  single  track;  Wyoming,  23.05  miles  of  single  track. 

ij}  Idaho,  increase  in  miles  of  line,  128.5  per  cent;  Wyoming  had  no  mileage  in 
1907. 

ik)  Idaho,  increase  in  miles  of  single  track,  136.6  per  cent;  Wyoming  had  no 
mileage  in  1907. 

(1)  Including  4  miles  of  line  and  single  track  not  operated. 
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Getting  Good  Results  in  Lubrication 
of  Air  Compressors 

Careful  Selection  of  Lubricating  Oil,  Proper  Quan- 
tity to  Use  and  Cleaning  Cylinders  and  Piping 
Are  Important  Factors 

By  H.  V.  Conrad 

Mechanical   Engineer   and   Secretary  of   the   Compressed   Air 
Society,  New  Torlc  City 

TO  SECURE  satisfactory  lubrication  of  air  com- 
pressor cylinders  friction  of  moving  parts  should  be 
reduced  to  a  minimum  and  tiie  carbonization  of  the 
oil  should  be  eliminated  as  far  as  possible.  For  the 
proper  reduction  of  friction  the  oil  chosen  should  have 
suflScient  body  to  sustain  the  vpeight  of  the  moving  parts 
and  to  form  a  seal  between  the  piston  rings  and  the 
cylinder  walls  and  still  not  absorb  excessive  power  in 
the  overcoming  of  the  viscosity  of  the  oil  itself.  Car- 
bonization of  the  oil  allows  the  accumulation  of  de- 
posits of  carbon  which  are  sticky  in  the  early  stages  of 
their  formation  but  hard  and  flinty  later.  Such  deposits 
accumulate  on  the  cylinder  valves,  in  the  cylinder  pass- 
ages, in  the  pipes  and  eventually  in  the  air  receiver. 
The  formation  of  excessive  carbon  deposits  may  be 
due  to  (1)  ill-advised  use  of  oils  of  too  great  viscosity 
which  do  not  atomize  readily  and  therefore  remain  too 
long  upon  the  hot  cylinder  walls,  thus  breaking  down  to 
sticky  carbon  deposit;  (2)  use  of  too  great  quantities  of 
oil  which  have  the  same  effect  as  the  use  of  too  heavy 
an  oil  as  far  as  the  carbonization  is  concerned;  and  (3) 
failure  to  provide  a  proper  screen  over  the  air  intake 
of  the  compressor. 

Quantity  of  Cylinder  Lubricant  Necessary 

For  average  normal  conditions  the  oil  should  be  a 
medium-bodied  pure  mineral  oil  of  the  highest  quality, 
not  compounded  with  fixed  oils  such  as  animal  or  vege- 
table. It  should  be  carefully  filtered  in  the  final  process 
of  manufacture.  Quite  a  range  of  oil  composition  is 
permissible  for  lubricants  suitable  for  this  work  which 
are  manufactured  under  the  above  conditions.  Pri- 
marily a  distinction  must  be  made  between  those  oils 
having  a  paraflSn  base  as  distinguished  from  those  hav- 
ing an  asphaltic  base. 

From  an  operating  standpoint  strictly  some  lubricant 
manufacturers  claim  there  is  no  distinction  between  the 
two  classes  of  lubricants  as  to  their  desirability  pro- 
vided the  process  of  manufacture  is  carefully  carried 
out.  If  any  carbon  should  be  formed,  however,  such 
carbon  deposited  by  the  asphaltic  base  oils  is  of  a  light 
fluffy  nature  and  is  easily  cleaned  out,  whereas  that  de- 
posited by  the  paraffin  base  oil  is  very  adhesive  and 
characterized  by  the  hard  flinty  nature. 

Quantity  of  Lubricating  Oils  Necessary 

The  quantity  of  lubricating  oil  necessary  for  the  air 
cylinders  of  compressors  cannot  be  stated  in  exact  terms 
due  to  the  varying  viscosity  of  different  oils,  the  heat  of 
compression  and  the  size  of  the  cylinder.  It  may  be 
stated  in  general,  however,  that  after  the  cylinders  have 
acquired  smooth  and  polished  surfaces  the  quantity 
should  be  reduced  to  the  lowest  limits  to  avoid  the  pos- 
sibility of  the  accumulation  of  carbon  and  sooty  de- 
posits within  the  system  due  to  use  of  excessive  quanti- 
ties of  oil. 


A  leading  authority  on  compressor  engineering 
states :  "The  best  way  to  determine  the  proper  amount 
of  lubrication  is  to  take  out  the  valves  from  time  to 
time  and  examine  the  cylinder.  If  the  parts  feel  dry 
the  lubricators  should  be  adjusted  to  feed  a  little  more 
oil,  whereas  if  oil  lies  in  the  cylinder  and  its  parts  show 
excessive  oil  thereon,  the  quantity  set  by  the  lubricators 
should  be  reduced.  By  thus  examining  the  machine  a 
few  times  the  proper  amount  of  oil  can  be  determined 
to  suit  the  characteristics  of  the  particular  lubricant 
used  and  the  conditions  under  which  the  machine  oper- 
ates." 

Periodical  Cleaning  Is  Necessary 

The  best  of  lubricating  oils  will  cause  the  deposit  of 
enough  carbon  in  the  compressor  system  to  necessitate 
the  periodical  cleansing  of  it.  For  the  removal  of  car- 
bon a  good  cleansing  solution  is  made  of  one  part  soft 
soap  to  fifteen  parts  of  water.  The  suds  should  take  the 
place  of  oil  for  a  few  hours  and  be  fed  into  the  air 
cylinders  about  once  a  week  either  by  means  of  a  hand 
pump  or  through  the  regular  lubricator  at  a  rate  of 
about  ten  times  as  rapidly  as  that  of  the  oil.  Air  valves 
should  be  inspected  periodically  and  these  will  indicate 
whether  more  or  less  frequent  applications  of  the  soap 
suds  should  be  made.  After  soap  suds  have  been  used 
the  drain  cocks  of  the  air  receiver,  and  of  the  inter- 
cooler  in  case  of  compound  machines,  should  be  opened 
to  draw  off  any  accumulated  liquid.  Oil  should  be  used 
again  for  a  half  hour  before  shutting  down  the  machine 
in  order  to  prevent  rusting  of  the  cylinder  and  fittings. 
Kerosene,  gasoline  or  lighter  oils  should  never  be  used 
in  an  air  cylinder  for  any  purpose  whatever  because  of 
their  volatile  nature  under  heated  conditions. 


Glasgow's  Extraordinary  Gear  Life 

DURING  seventeen  years  of  electric  operation,  the 
number  of  gear  wheels  scrapped  by  the  Glasgow 
Corporation  Tramways,  due  to  all  causes  and  regardless 
of  the  makes  furnished,  has  approximated  the  extra- 
ordinarily low  figure  of  1  per  cent  per  annum.  The 
chief  defects  which  necessitate  scrapping  are  given  by 
the  management  as  follows: 

1.  The  splitting  of  hubs  at  the  keyway.  This  defect 
is  largely  due  to  the  fact  that  the  wheels  were  designed 
originally  for  3|-in.  axles.  Subsequently  the  bore  of 
the  hub  was  increased  to  44  in.  to  fit  the  increased  size 
of  the  axles  which  the  Tramways  had  found  it  neces- 
sary to  use.  This  change,  of  course,  weakened  the 
hubs. 

2.  Broken  teeth. 

3.  Cracked  arms  or  spokes. 

4.  Distorted  rims. 

5.  Worn-out  teeth,  which  are  responsible  for  the 
scrapping  of  approximately  0.1  per  cent  of  gears  per 
annum. 

Careful  maintenance  and  lubrication  are  assigned  as 
the  reasons  for  the  great  longevity  of  Glasgow's  gears. 
By  careful  maintenance  are  understood  frequent  and 
systematic  inspection  and  overhaul ;  the  selection  of  the 
best  bearing  metal  procurable;  strict  attention  to  the 
fit  of  armature  shaft  and  axle  bearings;  maintenance- 
of  the  mesh  of  the  wheel  and  pinion  to  the  full  depthv 
of  the  teeth  and  lubrication  with  oil. 
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Recent  Happenings  in  Great  Britain 

England  Proceeding  to  Orderly  Reconstruction — TraflSc  Increases 
Rapidly — Many  Inquiries  for  Cars 

(Frotn  Our  Regular  Correspondent.) 


With  the  beginning  of  the  year  the 
new  British  government  began  to  mani- 
fest activities  in  various  directions  in 
connection  with  the  work  of  recon- 
struction after  the  war.  Among  other 
things,  we  are  promised  a  Ministry  of 
Ways  and  Communications,  with  Sir 
Eric  Geddes,  lately  First  Lord  of  the 
Admiralty  and  formerly  a  noted  steam 
railway  manager,  at  the  head  of  it. 
Hitherto  there  has  been  no  such  minis- 
try in  this  country,  and  such  of  its 
functions  as  were  performed  were  car- 
cied  out  as  part  of  the  duties  of  the 
ried  out  as  part  of  the  duties  of  the 
partment  has  been  responsible  for  su- 
pervision of  railways  and  tramways  so 
far  as  they  have  been  supervised,  while 
automobile  road  vehicles  have  been  un- 
der the  care  of  the  local  government 
board  and  of  the  home  office.  Presum- 
ably it  is  intended  that  all  sorts  of 
vehicular  traffic,  whether  on  rails  or  on 
the  highways,  shall  come  under  the 
purview  of  the  Ministry  of  Ways  and 
Communications.  The  change  should 
put  a  stop  to  overlapping  and  effect 
greater  efficiency  in  administration. 

Inexpensive  Light  Railways 
Proposed 

During  January  the  Ministry  of  Re- 
construction made  public  a  scheme  for 
providing  the  agricultural  districts  with 
a  system  of  cheap  light  railways  in- 
tended mainly  for  the  benefit  of  farmers 
and  rural  industry.  To  distinguish 
these  lines,  which  are  to  be  of  only 
2-ft.  gage,  from  all  others,  it  is  pro- 
posed that  they  should  be  called 
"agrails,"  which  may  be  regarded  as 
short  (very  short)  for  agricultural  light 
railways.  It  is  proposed  that  an 
"agrail"  board  should  be  set  up,  which 
in  conjunction  with  the  local  authorities 
should  devise  schemes  and  get  them  au- 
thorized by  the  ordinary  procedure  be- 
fore the  light  railway  commissioners. 
The  cost  of  construction,  which  would 
be  kept  down  as  much  as  possible,  would 
be  borne  partly  by  the  Development 
Commissioners  and  partly  by  the  local 
authorities.  The  lines  when  built  would 
be  leased  to  operating  companies.  Gen- 
erally, in  fact,  the  Belgian  system  of 
light  railways,  so  widely  and  favorably 
known  before  the  war,  would  be  fol- 
lowed. Either  steam  or  electric  trac- 
tion will  be  employed  according  to  lo- 
cal service.  Passengers  will  be  carried, 
but  the  main  purpose  is  to  convey 
goods.  The  lines  are  to  be  laid  as  far 
as  possible  on  roadside  wastes,  but 
where  necessary  they  will  be  con- 
structed on  the  roads  themselves  or  on 
private  land.  The  cost  of  compulsory 
land  acquisition  is  to  be  cheapened. 

A  Tip  from  the  U.  S.  A. 

The  scheme  looks  promising.  It  re- 
minds one  also  of  the  efforts  which  are 
being  made  in  the  United  States  to  cul- 


tivate good  traffic  on  existing  inter- 
urban  electric  railways.  In  this  coun- 
try we  have  next  to  no  interurban  elec- 
tric railways  and  the  suggested 
"agrails"  would  serve  a  useful  pur- 
pose. Among  the  reasons  why  cheap 
light  railways  are  preferable  to  motor 
lorries  or  trucks  is  that  the  latter 
wear  out  the  country  roads  and  that 
the  owners  of  them  are  likely  in  the 
future  to  be  called  on  to  pay  much 
more  for  road  maintenance  than  they 
have  in  the  past.  Already,  however, 
the  automobile  interests  are  protesting 
against  the  scheme  and  maintaining 
that  road  motor  lorries  would  be  prefer- 
able. I  am  strongly  reminded  of  a  very 
forcible  leading  article  on  correspond- 
ing contentions  which  appeared  in  your 
pages  a  year  or  two  ago  under  the  title 
"The   Mantle   of   Ananias." 

Legislative  Program  Proposed 

Possibly  before  these  lines  meet  the 
reader's  eye  the  British  government 
will  have  submitted  proposals  to  Par- 
liament for  dealing  with  the  whole  of 
the  railways  and  with  the  production 
of  electric  power  for  all  purposes.  The 
Prime  Minister  told  a  deputation  of 
railway  employees  in  January  that 
legislation  of  this  sort  would  be  passed 
as  soon  as  possible,  and  therefore  he 
asked  them  to  suspend  their  further  de- 
mands for  improved  conditions  of  labor. 
Whether  the  government  proposals  will 
amount  to  out-and-out  nationalization 
or  whether  there  is  to  be  a  more  mod- 
est scheme  of  state  ownership  and  uni- 
fication with  leasing  to  operating  com- 
panies  remains   to   be   seen. 

Value   of   Unification    Realizeh) 

Among  reports  by  government  com- 
mittees there  have  been  none  recom- 
mending complete  railway  nationaliza- 
tion, but  the  great  advantages  of  a 
unification  of  the  railway  systems  of 
the  country  have  been  pointed  out.  One 
story  goes  that  the  new  Ministry  of 
Ways  and  Communications  will  simply 
be  given  powers  to  deal  with  the  mat- 
ter. That  may  mean  further  inquiry 
and  delay.  As  regards  the  generation 
and  distribution  of  electric  energy  for 
all  purposes,  there  have  been  two  im- 
portant reports,  recommending  a  na- 
tional scheme  requiring  only  a  few 
power  stations,  but  these  to  be  of  an 
enormous  capacity,  and  the  formation 
of  one  general  and  a  number  of  district 
boards  for  carrying  out  and  adminis- 
tering a  scheme  calculated  to  produce 
an  enormous  saving  in  coal,  the  elec- 
trification of  steam  railways,  and  the 
development  of  industries  of  all  sorts 
by  a  cheap  and  abundant  supply  of  elec- 
tric power.  What  relative  authority 
the  state,  the  local  authorities  and 
private  enterprise  will  have  in  the  mat- 
ter remains  to  be  seen  when  the  gov- 
ernment   proposals    are    tabled.      Such 


proposals  will  be  the  carrying  out  of 
general  promises  given  by  the  Prime 
Minister  during  the  recent  general 
campaign. 

In  any  event  the  day  of  small  ex- 
travagant electric  power  stations,  many 
of  them  owned  by  municipalities,  will 
be  ended.  Municipal  authorities,  of 
course,  regard  the  scheme  with  a  jeal- 
ous eye,  but  the  railways  and  the  in- 
dustries generally  will  probably  wel- 
come it.  The  possible  economies  are 
enormous. 

Electrical  Industries  Reviving 

The  revival  which  is  already  taking 
place  in  British  electrical  industries  is 
indicated  by  the  fact  that  according 
to  a  semi-official  statement  electrical 
manufacturing  firms  in  Great  Britain 
had  under  construction  at  the  end  of 
1918  plants  representing  700,000  kw., 
which  is  equal  to  more  than  30  per  cent 
of  the  capacity  of  the  plants  now  in 
existence  in  the  country.  So  far  as 
tramways  are  concerned,  January  saw 
a  beginning  of  the  coming  demand  for 
new  rolling  stock.  Quite  a  number  of 
tramway  undertakings  are  in  the  mar- 
ket for  cars  and  also  for  motor  omni- 
buses. These  could  not  be  secured  dur- 
ing the  war,  but  manufacturing  for 
civilian  purposes  is  now  being  rapidly 
resumed.  As  soon  as  supplies  are 
abundant  the  demand  for  rails  will  be 
very  heavy,  as  a  great  proportion  of 
track  is  quite  worn  out.  Prices,  how- 
ever, do  not  promise  speedily  to  come 
down.  Talking  about  prices,  I  notice 
that  the  government  is  offering  to  sell 
stocks  of  aluminum  (which  it  ac- 
cumulated while  the  war  was  in  prog- 
ress) at  £150  a  ton. 

Labor  Situation  Serious 
In  the  end  of  January  the  labor  situ- 
ation alike  in  England,  Scotland  and 
Ireland  was  very  menacing.  There  were 
extensive  strikes  in  the  shipbuilding 
and  engineering  trades  and  efforts  were 
being  made  by  the  agitators  to  draw 
tramway  employees  into  the  whirlpool. 
The  latter,  however,  if  they  do  not 
break  away  from  their  trade  union 
leaders — rather  a  prevalent  practice 
nowadays — were  not  in  a  position  to 
strike  immediately,  because  the  unions 
and  the  company  and  municipal  tram- 
way authorities  were  negotiating  over 
a  demand  by  the  employees  for  a  forty- 
four-hour  week.  The  nominal  cause  of 
all  or  most  of  the  strikes  was  a  de- 
mand for  shorter  hours,  but  there  was 
a  revolutionary  sentiment  abroad.  Some 
of  the  strike  leaders  were  political  ex- 
tremists of  a  dangerous  type.  The  ten- 
sion of  the  war  and  of  war  work  having 
relaxed,  it  is  difficult  to  say  how  far 
some  of  the  working  classes  may  be 
led. 

Meanwhile  traffic  on  the  electric 
tramways  in  all  parts  of  the  country 
continues  almost  overwhelming  in  its 
volume,  and  it  can  only  be  by  degrees 
that  sufficient  men  and  rolling  stock 
can  be  secured  to  deal  with  the  sudden 
and  extraordinary  demand  which  has 
arisen. 
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Favors  City  Ownership 

Cleveland    Mayor    Not    Satisfied    with 

Results  Under  the  Much-Heralded 

Service-at-Cost  Plan 

Mayor  Harry  L.  Davis  advised  the 
City  Council  of  Cleveland,  Ohio,  in  a 
communication  read  at  the  regular 
meeting  on  Feb.  24,  of  his  conviction 
that  the  city  should  purchase  the  prop- 
erty of  the  Cleveland  Railway.  A  reso- 
lution, providing  that  the  question 
should  be  submitted  to  a  vote  of  the 
electors  on  Nov.  4  was  introduced  and 
referred  to  the  street  railway  com- 
mittee. 

Renewal  of  Franchise  Necessary 

Tho  compmy's  franchise  must  be  re- 
newed by  May  4  next  for  a  period  of 
not  less  than  fifteen  years,  the  time  the 
present  franchise  has  yet  to  run,  or 
the  company  may  take  over  the  control 
of  operation  from  the  city  and  fix  a 
rate  of  fare  that  will  insure  dividends 
and  a  renewal  fund  for  the  time  it  will 
continue  to  operate  the  road.  Mayor 
Davis  proposed  a  renewal  for  a  period 
of  one  year,  so  that  the  question  of 
municipal  ownership  may  be  submitted 
to  a  vote  and,  if  carried,  the  property 
may  be  purchased  at  an  early  date. 
J.  J.  Stanley,  president,  has  stated  that 
the  company  will  not  accept  a  renewal 
for  a  short  period,  as  nothing  of  the 
kind  is  provided  for  in  the  Tayler  fran- 
chise. 

In  his  communication  the  Mayor  says 
that  the  present  franchise  has  shown 
a  number  of  advantages,  but  there 
have  also  been  many  disadvantages. 
Among  the  latter  he  notes  as  the  most 
serious  the  tendency  of  a  fixed  return 
to  produce  a  lukewarm  attitude  on  the 
part  of  the  owners,  lack  of  incentive 
toward  efficiency  and  a  desire  only  to 
look  after  the  upkeep  and  thus  insure 
their  own  security. 

Payment   Out   of   Earnings 
Suggested 

The  company,  he  says,  has  refused 
proposals  for  extensions  in  outside  ter- 
ritory, one  of  the  things  that  is  required 
by  the  growth  of  the  city.  Divided 
responsibility  as  to  expenses  and  the 
city's  lack  of  power  as  to  wages  and 
working  conditions  have  produced  awk- 
ward results  that  have  become  appar- 
ent in  the  last  year.  Under  municipal 
ownership,  the  people  will  be  able  to 
regulate  the  rate  of  fare,  decide  upon 
extensions,  and,  in  fact,  have  the  road 
operated  as  they  want  it.  It  is  sug- 
gested that  the  payment  for  the  prop- 
erty be  made  out  of  the  earnings,  in- 
stead of  by  the  issue  of  bonds. 

The  Tayler  ordinance  provides  that 
the  city  may  take  over  the   property 


by  paying  the  company  $110  a  share 
for  the  stock.  On  the  outstanding  stock, 
aggregating  $27,780,000,  this  would 
amount  to  about  $30,560,000.  In  addi- 
tion a  bond  issue  of  $5,495,000  would 
have  to  be  assumed,  making  in  all, 
with  the  addition  of  a  deficit  of  $500,- 
000  in  the  interest  fund,  $36,555,000. 

As  yet  there  has  not  been  much  com- 
ment on  this  suggestion. 

For  several  weeks  murmurings  in  re- 
gard to  amendments  to  the  Tayler  fran- 
chise have  been  heard.  For  the  most 
part  these  have"  referred  to  additional 
power  of  control  for  the  city.  Company 
officials  have  not  made  any  public  com- 
ment on  this  as  yet. 

The  company  has  been  planning  to 
spend  between  $3,000,000  and  $4,000,- 
000  for  improvements  and  extensions., 
in  order  to  furnish  a  more  efficient  serv- 
ice. Mr.  Stanley  said,  however,  that 
the  company  cannot  go  ahead  with  its 
plans  unless  the  franchise  is  renewed 
in  accordance  with  the  terms  of  the 
Tayler  grant. 


Colonel  Byllesby  Defends  Private 
Ownership 

In  a  telegram  to  the  Oklahoma  Utili- 
ties Association  in  convention  at  Okla- 
homa City,  Col.  H.  M.  Byllesby,  presi- 
dent of  H.  M.  Byllesby  &  Company, 
Chicago,  said: 

The  trend  of  events  in  the  utility  situa- 
tion is  one  which  should  command  our 
most  earnest,  thoughtful  and  active  at- 
tention. It  seems  to  me  that  only  two 
courses  are  open  to  the  utility  business ; 
first,  that  the  laws  be  so  adjusted  as  to 
enable  these  companies  to  make  such  a 
fair  return  upon  their  investment  as  will 
enable  them  to  find  capital  continuously 
for  the  further  extension  of  their  enter- 
prises which  the  growth  of  the  community 
served  and  the  improvements  in  the  art 
render  increasingly  necessary.  These  laws 
and  regulations  at  the  hands  of  commis- 
sions or  other  properly  authorized  bodies 
should  encourage  in  every  proi>er  way 
the  spirit  of  enterprise  and  provide  some 
profitable  return  beyond  the  mere  bare  in- 
terest on  the  cost  of  the  properties  in 
order  to  bring  to  bear  the  very  best  in- 
ventive and  enterprising  capacities  of  all 
those  engaged  in  this  business. 

If  the  laws  and  regulations  cannot  pro- 
vide for  this  situation  then  it  seems  to 
me  that  the  only  alternative  for  the  vari- 
ous communities  is  that  thev  take  over 
the  properties  at  a  fair  and  s'uitable  com- 
pensation to  the  owners,  as  I  am  confident 
that  at  bottom  no  real  American  wishes 
to  rob  anyone  or  to  take  possession  of  any 
property  without  making  due.  proper  and 
fair  payment  therefor.  This  latter  course 
IS  one  which  T  sincerely  trust  will  not  be 
adopted  as  it  involves  all  the  evils  which 
.years  of  experience  have  shown  always 
attach  to  governmental  operation  of  enter- 
prises bt  this  nature. 

The  very  best  results  to  the  community, 
to  those  who  pay  for  the  service  rendered, 
will  as  always  be  found  in  private  owner- 
ship, where  this  ownership,  while  being 
regulated  along  proper  lines,  is  still  al- 
lowed full  scope  for  the  exercise  of  In- 
genuity and  enterprise  ;  and  in  order  to  do 
this  they  must  be  allowed,  as  I  have  pre- 
viously stated,  not  only  a  standard  return 
for  the  capital  Invested  in  other  enterprises 
of  any  nature  at  all  similar,  but  in  addi- 
tion to  this  some  fair,  reasonable  allowance 
to  compensate  for  the  exercise  of  pains- 
taking continuous  Industry,  Ingenuity  and 
enterprise. 


Mr.  Witt  Declines 

Flatly     Refuses     Buffalo     Designation 

Which  Would  Have  Made  Him 

a  Partisan  Representative 

Peter  Witt,  Cleveland,  Ohio,  has  de- 
clined to  serve  as  the  representative  of 
the  city  of  Buffalo  on  the  board  of  ar- 
bitration which  will  attempt  to  formu- 
late a  plan  whereby  the  International 
Railway,  Buffalo,  will  be  placed  under 
municipal  control.  Mr.  Witt  declined 
the  designation  of  the  City  Council  for 
three  reasons;  first  because  of  his  pres- 
ent work  for  the  Philadelphia  (Pa.) 
Rapid  Transit  Company;  second,  his 
tentative  engagement  to  undertake  work 
of  a  similar  nature  for  another  city, 
and,  third,  because  he  was  asked  to  be 
the  city's  partisan  representative  on  the 
board  instead  of  being  asked  merely  to 
serve  as  an  impartial  member  of  the 
board.  James  E.  Allison,  Jr.,  St.  Louis, 
will  be  the  company's  representative  on 
the  board.  So  far  there  has  been  noth- 
ing like  agreement  on  the  part  of  the 
representatives  of  the  city  with  respect 
to  a  successor  to  Mr.  Witt. 

Hope  in  Arbitration 

How  long  the  International  Railway 
can  continue  to  operate  under  a  5-cent 
fare  is  beginning  to  be  a  serious  ques- 
tion with  company  officials.  The  arbi- 
tration proceedings  hold  out  some  hope 
that  a  permanent  agreement  can  be 
reached  between  the  city  and  the  com- 
pany, but  a  clause  in  the  arbitration 
agreement  provides  that  either  side  can 
reject  the  final  report  of  the  board. 
Thus  after  months  of  delay  it  would  be 
possible  to  disregard  the  final  valuation 
of  the  company's  properties  within  the 
city  to  be  used  as  the  basis  of  an  agree- 
ment whereby  the  city  will  participate 
in  control  of  the  railway. 

On  May  1  the  company  will  have  in- 
terest to  pay  on  its  5  per  cent  refund- 
ing and  improvement  bonds.  Whether 
or  not  it  can  again  borrow  sufficient 
money  to  pay  the  interest  is  a  question. 

Behind  in  Its  Taxes 

The  International  Railway  is  now 
face  to  face  with  still  another  problem. 
It  must  raise  $323,049  to  pay  munici- 
pal taxes.  Of  this  amount  $259,330 
represents  the  special  franchise  tax  and 
f63,718  the  tax  on  its  real  estate  within 
the  city  of  Buffalo.  The  municipal 
authorities  have  served  notice  on  the 
company  that  unless  the  taxes  are  paid 
March  1,  a  penalty  of  5  per  cent  will  be 
added  and  its  property  advertised  for 
sale.  The  taxes  have  been  due  since 
July  1,  1918.  Under  the  law  unless  the 
taxes  are  paid,  the  property  can  be  sold 
by  the  city  to  the  highest  bidder  on 
May  1,  1919. 
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A  $211,000,000  Port  Plan 

Electrification   Would    Play    an   Impor- 
tant Part  in  Mr.  Lindenthal's 
Proposal  for  New  York 

Gustav  Lindenthal,  consulting  engi- 
neer and  builder  of  the  Hell  Gate  Bridge 
at  New  York,  presented  before  the  New 
Jersey-New  York  Port  and  Harbor  De- 
velopment Commission  on  Feb.  13  his 
solution  for  the  transportation  prob- 
lems between  New  York  and  New  Jer- 
sey entering  into  the  general  port 
development  project. 

The  plan  proposed  by  Mr.  Lindenthal 
would  entail  an  expenditure  of  more 
than  $200,000,000.  It  would  have  as  its 
dominating  feature  the  long-discussed 
North  River  Bridge,  between  the  New 
Jersey  shore  and  Manhattan,  at  Fifty- 
seventh  Street.  It  includes  a  proposed 
solution  of  the  West  Side  problem  pre- 
sented by  the  New  Yoi'k  Central  Rail- 
road tracks,  to  take  the  form  of  an 
elevated  railroad.  It  proposes  also  a 
great  classification  yard  in  New  Jersey, 
in  the  meadows  back  of  the  cities  along 
the  Hudson  shore,  and  a  union  passen- 
ger terminal  in  Manhattan,  at  Fifty- 
seventh  Street  and  Tenth  Avenue. 

E.STIMATES     OP    COST    OF    THE    COM- 
PONENT PARTS  OP  THE  PROJECT 

Double  track  belt  railroad,  from 
near  Perth  .Vmboy  to  Under- 
cliff  terminal  on  the  Hudson, 
with  switchyards  at  intersec- 
tion with  railroads,  about  35 
miles    long    $20,000,000 

Classification  yard  in  Jersey 
meadows  and  approaches  to 
North    River    Bridge    15,000,000 

Multiple  track  high  level  bridge 

over    North    River    75,000,000 

West  Side  elevated  railroad  in 
Manhattan,  eight  tracks,  with 
stations  and  market  halls,  4i 
miles,  long    15,000,000 

A  pair  of  tunnel  tubes  under 
North  River  at  Battery  Place 
to    Communipaw    12,000,000 

Connection  with  New  York  Cen- 
tral going  north  at  Fifty- 
seventh  Street    5,000.000 

Union  station  in  Manhattan...      25,000,000 

Moving     (conveyor)      platforms 

under    Fifty-seventh    Street..        5,000,000 

A  pair  of  tunnel  tubes  at  Green- 
ville, with  yards  and  ap- 
proaches               14,000,000 

Audubon  tunnel  and  bridge 
over  Harlem  River,  including 
right-of-way     .  .  .; 5,000,000 

Power  plant  equipment  and  lo- 
comotives           20,000,000 

Total    $211,000,000 

There  would  be  a  marginal  railroad 
along  the  West  Side  of  Manhattan, 
with  a  freight  discharging  and  loading 
station  every  half  mile;  a  belt  railroad 
in  New  Jersey  similar  to  that  proposed 
by  the  Port  Commission's  engineers, 
but  taking  in  Perth  Amboy  and  having 
a  tunnel  connection  with  Staten  Island, 
this  link  leading  to  another  tunnel  con- 
necting with  Long  Island  and  enabling 
the  linking  up  of  railroads  north  and 
south  of  Manhattan. 

Other  features  of  the  project  are  a 
freight  tunnel  from  the  Battery  to  Jer- 
sey City,  forming  a  loop  over  which,  by 
gravity,  freight  cars  brought  over  the 
proposed  high  level  general  traffic 
bridge  could  be  sent  back  to  the  main- 
land. Another  loop  would  take  the 
proposed  marginal  railroad  entirely 
around    Manhattan,    and    a    short    con- 


necting laiLoad  to  link  the  New  York 
Central's  main  line  with  its  Putnam  and 
Harlem  divisions  northwest  of  the  city, 
in  suggested.  The  Manhattan  loop  and 
the  Putnam-Harlem  link,  however,  are 
only  tentative  features. 

Mr,  Lindenthal  pointed  out  that  while 
the  present  time  is  not  propitious  for 
construction,  on  account  of  the  high 
prices  of  material,  the  work  of  studying 
and  preparing  plans  should  commence 
at  once,  likewise  the  negotiations  with 
the  railroads,  which  will  have  to  be 
shown  that  the  plan  will  produce  ulti- 
mately a  very  large  saving  over  present 
methods. 


Further  Negotiations  Futile 

Detroit     Commission     Rejects     Counter 

Leasing  Proposal  of  Railway — Will 

Map    Out    a    Future    Course 

Mayor  Couzens  and  the  Street  Rail- 
way Commission  of  Detroit,  Mich.,  have 
rejected  the  rental  proposal  in  a  letter- 
to  Frank  W.  Brooks,  president  of  the 
Detroit  United  Railway.  Mr.  Brooks 
bad  offered  a  plan  for  the  company  that 
the  city  rent  the  lines  at  an  annual 
rental  of  $2,010,000  a  year,  based  on  the 
company's  valuation  of  $33,500,000.  This 
was  in  the  nature  of  an  alternative  for 
the  purchase  proposal  from  the  city 
which  was  regarded  by  the  company 
as  unfavorable.  The  following  com- 
munication has  been  sent  to  Mr.  Brooks. 

At  a  meeting  of  the  Board  of  Street 
Railway  Commissioners,  held  in  the  Mayor's 
office  to-day  (Feb.  22)  at  10  a.  m.,  it  was 
directed  that  the  following  reply  to  your 
proposal   of   Feb.    18    be  addressed    to   you: 

This  commission  has  carefully  consid- 
ered your  letter  of  Feb.  18.  It  will  be 
useless,  apparently,  for  us  to  discuss  with 
you  the  question  of  valuation  of  the  prop- 
erty because  you  advise  us  that  youi-  com- 
pany, unanimously,  concludes  that  the  pi-ice 
we  offered  you  w^as  "wholly  inadequate," 
and  you  further  make  the  comment  that  a 
fair  \aluation  of  the  property  would  in- 
volve fixing  the  repi-odtiction  value  of  the 
property  on  the  basis  of  the  average  price 
of  material,  labor,  etc.,  over  a  period  of 
five  years  immediately  preceding  this  date. 
That  is,  of  course,  your  opinion  of  a  fair 
valuation,  but  that  is  not  our  opinion,  be- 
cause the  property  has  not  been  replaced 
or  anywhere  near  so  in  a  period  of  five 
years.  We  are  firmly  of  the  opinion  that 
the  offer  we  have  made  is  entirely  fair 
and    adequate. 

As  we  stated  to  you  during  our  meet- 
ings, the  amount  of  money  that  you  have 
put  into  the  property  is  not  a  factor  in 
the  discussion,  because  you  elected  to  put 
it  in  on  the  streets  of  Detroit  at  your  own 
risk,  where  your  franchises  had  expired 
and,  therefore,  of  necessity  had  to  take 
your  chances,  and  if  since  then  your  prop- 
erty had  deteriorated  in  value  through  ob- 
solesence  and  depreciation,  the  city  should 
not  be  asked  to  compensate  you  for  It. 
This,    so    far    as    valuation    is    concerned. 

Secondly,  we  have  considered  yotir  sug- 
gestion of  leasing  the  property  to  the  city 
and,  in  view  of  the  past  experience  the 
city  has  had,  we  must  respectfully  reject 
the  suggestion  in  its  entirety. 

Thirdly,  we  have  also  considered  your 
final  suggestion  to  proceed  under  an  ar- 
rangement to  be  made  to  construct  the 
several  extensions  and  beg  to  advise  that 
imder  no  circumstances  are  we  willing  to 
consider    any    such    plan. 

In  view  of  the  fact  that  the  many  ef- 
forts of  the  city  to  reach  amicable  adjust- 
ment with  the  Detroit  United  Railway  dur- 
ing a  period  of  more  than  twenty-five  years 
have  resulted  in  nothing  tangible  and  your 
■  ejection  of  the  city's  last  offer  to  purchase 
its  property,  it  seems  to  the  commission 
that   further  negotiations  wi'I  be   futile. 

Tbp  — "^-'i'ssion  announced  that  on 
Feb.  25  it  expected  to  make  public  a 
statement  about  its  future  action. 


New  Deal  in  Akron 

Franchise     Proposal     Which     Includes 

Fare  Increase  Meets  with  Favor 

of   City   Officials 

Director  of  Service  Morse  of  Akron, 
Ohio,  has  presented  recommendations 
to  the  City  Council  for  a  revised  fran- 
chise for  the  Northern  Ohio  Traction 
&  Light  Company,  with  a  rate  of  fare 
of  six  tickets  for  35  cents  and  6  cents 
cash,  provided  that  an  agreement  be 
reached  on  service  and  betterments. 
When  the  earnings  reach  7  per  cent  on 
the  appraised  value  as  set  out  by 
Hagenah  &  Erickson  in  their  recent  re- 
port, the  rate  of  fare  is  to  be  reduced. 

Mayor  I.  S.  Myers  said  the  plan  ap- 
pears to  be  workable  and  that  he  will 
sign  it,  if  passed.  The  city,  he  said, 
needs  extensions  and  better  service. 
The  measure  may  be  repealed  if  it  is 
found  that  the  expected  results  are  not 
being  secured.  Officials  of  the  com- 
pany, it  is  said,  have  tacitly  agreed  to 
the  proposed  plan,  which  is  set  out  as 
follows: 

1.  Six-cent  fare  with  six  tickets  for  35 
cents. 

2.  Appraisal  of  power  plant  and  electric 
power  stations  to  be  made  at  city's  ex- 
pense,  to  fix  rates   for  current. 

3.  N.  O.  T.  to  pay  the  city  $5,500,  cover- 
ing the  cost  of  the  Hagenah  &  Erickson 
survey. 

4.  Surface  survey  to  be  made  at  Joint 
expense  of  city  and  N.  O.  T.  to  (a)  Recom- 
mend changes  in  rerouting,  number  of  cars, 
schedules,  etc.  (b)  Recommend  regulation 
of  jitneys,      (c)    Recommend  extensions. 

5.  That  N.  O.  T.  make  a  monthly  report 
to  the  city  of  its  earnings,  according  to 
the    system   used   by   Hagenah    &    Erickson. 

6.  Repairs  of  paving  and  street  opening 
within  -N.  O.  T.  "devil  strip,"  to  be  made 
by    the    city   and   charged    to    the   comaany. 

7.  Future  track  construction  of  N.  O.  T, 
to  be  of  the  best  standard  practice  and 
must  be  approved  by  the  city,  N.  O.  T. 
to   pay    the    costs   of  city    inspection. 

8.  Extra  cost  of  street  cleaning  due  to 
N.  O.  T.'s  use  of  sand  shall  be  charged 
to  the  company. 

9.  N.  O.  T.  to  replace  tracks  in  1919  as 
follows:  (a)  East  Market  Street  from 
Case  Avenue  to  Cambridge.  (b)  West 
Market  Street  from  Corson  to  Portage 
Path,  (c)  Repair  South  Main  Street  track 
from  Long  Street  to  Ira  Avenue  and  Thorn- 
ton  to  Crosier. 

10.  (a)  Build  a  single  or  double-track 
line  on  West  Exchange  from  Five  Points 
to  Delia  Avenue.  (b)  Renew  the  present 
line  on  Manchester  Road  from  South 
Street  to  the  corporation  limits. 

11.  "Whenever  company  reports  for  three 
consecutive  months  show  earnings  of  7 
per  cent,  the  company  shall  proceed  im- 
mediately on  construction  work  on  exten- 
sions as  recommended  as  a  result  of  the 
surface  survey.  This  7  per  cent  shall  be 
on  appraised  value  of  the  system  of  $4.- 
810,840,  as  reached  in  the  Hagenah  & 
Erickson   report. 

12.  The  company  shall  set  aside  3  per 
cent  of  gross  earnings  monthly  into  a  sink- 
ing fund  which  shall  be  used  for  better- 
ments and  replacements,  so  that  the  prop- 
erty will   not  be  allowed   to  run  down. 

13.  When  reports  show  that  the  com- 
pany has  earned  in  excess  of  7  per  cent  for 
three  consecutive  months  the  rate  of  fare- 
shall  be  adjusted  downward  to  brine  it  to 
a  7  per  cent  basis.  If  it  develops  later 
that  the  new  rate  does  not  produce  suffi- 
cient revenue  to  earn  7  per  cent,  the  rate 
may  be  readjusted  upward  again.  Any 
excess  over  7  per  cent  earned  by  the  com- 
pany is  to  go  into  the  sinking  fund. 

14.  The  service  director,  with  the  ap- 
proval of  the  Mayor  shall  appoint  a  com- 
mi.s.sioner  of  street  railways  who  shall  be 
paid  by  the  city  not  to  exceed  $5,000  a 
year,  and  the  city  reimbursed  for  this 
'■alary  by  the  traction  comnany.  The  N. 
O  T.  shall  provide  free  office  room  and 
clerical  help  for  him. 

15.  The  city  to  reserve  the  right  to  re- 
peal the  measure  after  one  year  in  case- 
it  is  not  satisfactory.  In  which  case  the 
NT.  O.  T.  will  operate  imder  the  present 
franchise  agreement. 
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Likes  One-Man  Car 

Secretary    of    Bridgeport    Chamber    of 

Commerce   Indorses  Operation 

by  Connecticut  Company 

The  Chamber  of  Commerce  of  Bridge- 
port, Conn.,  thinks  well  of  the  safety- 
car  line  put  in  operation  on  Feb.  2  and 
described  in  the  issue  of  this  paper  for 
Feb.  15.  In  a  recent  letter  replying  to 
an  inquiry  from  the  Chamber  of  Com- 
merce of  Norfolk,  Va.,  M.  B.  Russell, 
assistant  secretary  of  the  Bridgeport 
Chamber,  says  in  part: 

While  the  Birney  type  one-man  car  has 
been  in  operation  in  Bridgeport  for  a  com- 
paratively short  time,  it  now  seems  as  it  it 
would  be  in  a  fair  way  of  solving  our  very 
serious  transportation  problem,  and  I  think 
that  no  city  having  a  similar  problem 
would  make  a  mistake  in  adopting  it. 
especially  where  streets  are  narrow  and 
congested.  The  cars  here  are  running  on 
one  line,  which  comprises  a  portion  of  the 
wealthier  residential  section,  and  at  the 
other  end  the  working  population,  to  a 
very  considerable  extent,  and  it  has  already 
built  business  in  both  sections.  Cars  are 
operated  on  a  flve-minute  headway  and 
are  making  an  average  rate  of  8i  m.p.h. 
One  mile  of  the  route  is  through  what  we 
believe  to  be  the  most  densely  congested 
traffic  in  New  England. 

The  cars  are  exceedingly  elastic  in  traf- 
fic, as  they  stop  quickly  and  start  with  the 
same  speed  as  a  Jitney,  if  not  faster.  This 
operation  is  practically  cutting  the  former 
headway  in  two  and  the  public  seems  to  be 
mighty  well  pleased  with  the  cars.  The 
employees  of  the  Connecticut  Company  are 
also  pleased  with  the  cars,  having  bid  in 
all  the  runs  and  are  so  enthusiastic  over 
them  that  motormen  and  conductors  of 
long  service  have  applied  for  assignment 
to  this  line  when  more  cars  are  added. 
The  company  is  paying  the  men  5  cents 
an  hour  more  for  the  operation  of  these 
cars,  which  will  mean  a  better  grade  of 
employees.  The  operation  of  the  cars  has 
improved  business  on  the  line,  and  a  rather 
unique  testimonial  came  to  my  attention 
the  other  day  from  a  man  who  had  for- 
merly used  his  automobile  in  going  to  and 
from  his  office  in  the  center  of  the  city. 
He  states  that  he  finds  the  Birnev  cars 
quicker  and  more  comfortable  as  a  means 
of  transit  and  he  now  leaves  his  car  in 
the  garage  and  uses  the  Birney  car.  It 
seems  good  policy  where  the  installation  of 
these  cars  is  anticipated  to  replace  the 
large  cars  in  the  ratio  of  three  for  two 
and  that  attention  should  be  given  to  the 
matter  of  public  co-operation  to  the  extent 
of  having  the  exact  change  ready  for  pay- 
ment of  fare.  This  has  been  accomplished 
here  through  a  public  educational  cam- 
paign, with  very  excellent  results  and  the 
trolley  company  has  had  to  put  on  addi- 
tional help  to  carry  the  silver  to  the  bank 
whereas  formerly  it  came  in  the  form  of 
bills,  which  without  further  comment  is 
an  indication  of  the  added  earning  capac- 
ity of  these  cars.  They  have  apparently 
not  increased  the  accident  rate  and  by  the 
quickness  of  operation  have  to  a  consider- 
able extent  alleviated  traffic  congestion  of 
other  vehicles. 

Returned  Soldiers  Demand 
Recognition 

Toward  the  end  of  January,  the  city 
of  Winnipeg,  Man.,  passed  through  a 
very  unusual  and  unpleasant  experi- 
ence. On  Jan.  27  returned  soldiers  to 
the  number  of  2000  under  the  cry  "Out 
with  the  alien  enemies"  drove  all  those 
suspected  of  Bolshevism  to  cover  and 
did  $30,000  damage  to  general  property. 
Then  followed  a  general  demand  upon 
all  employers  of  labor  by  the  returned 
soldiers  for  the  discharge  of  alien  ene- 
mies in  their  employ. 

The  heads  of  all  the  large  industrial 
frms  in  the  city  were  approached  by 
the  returned  men.  The  ultimatum  was 
to  clear  out  all  the  alien  enemies  with- 
in forty-eight  hours.  As  many  hun- 
dreds  of   such    men    are    employed   in 


Winnipeg,  the  situation  became  very 
threatening.  Finally  the  returned  sol- 
diers and  the  employers  got  together 
with  the  result  that  by  Feb.  4  returned 
men  were  being  placed  in  positions  in 
all  industries  as  rapidly  as  possible. 

Not  once  during  the  heat  of  the  mo- 
ment did  the  returned  men  have  any- 
thing to  say  against  the  Winnipeg 
Electric  Railway,  the  largest  individual 
employer  of  labor  in  the  city.  This 
was  undoubtedly  due  to  the  educational 
campaign  A.  W.  McLimont,  general 
manager,  had  launched  prior  to  the  out- 
break by  the  returned  men.  On  Jan.  25 
Mr.  McLimont  issued  a  poster  which 
was  placed  prominently  on  railway 
premises  and  advertised  elaborately  in 
the  local  newspapers.  At  the  same 
time  Mr.  McLimont  gave  orders  foi- 
the  flying  of  a  returned  soldiers'  flag 
from  the  top  of  the  company's  building. 
The  figures  300  are  in  blue,  and  repre- 
sent the  number  of  returned  soldiers 
in  the  company's  employ.  The  border 
of  the  flag  and  the  maple  leaves  are 
in  red,  while  the  background  of  course 
is  white. 

Through  the  advertising  and  other 
publicity,  the  returned  soldiers  knew 
exactly  where  the  Winnipeg  Electric 
Railway  stood  with  regard  to  its  em- 
ployees, and  its  treatment  of  the  re- 
turned men.  A  full  page  in  the  Public 
Service  Neivs,  the  organ  of  the  railway, 
distributed  on  the  street  cars,  was  de- 
voted to  a  review  of  the  efforts  of  the 
Winnipeg  Electric  Railway  to  take  care 
of  the  returned  soldiers.  It  pointed 
out  that  no  fewer  than  118  former 
employees  who  enlisted  had  been  rein- 
stated. Another  huge  flag  hangs  over 
the  door  to  the  company's  downtown 
oflSces.  The  one  being  flown  from  the 
flag  pole  is  illumined  at  night  by  a 
powerful  floodlight. 


was  done  in  order  that  the  company 
might  comply  with  the  city's  request 
for  an  extension  of  service  to  Pleasant 
Ridge  and  Kennedy  Heights.  Negotia- 
tions are  now  in  progress  as  to  terms 
for  operating  interurban  cars  over  this 
section  of  track  and  the  business  the 
interurban  line  will  lose  through  the 
sale  to  the  city  line. 


Cincinnati  Preparing  for  Work 

Representative  Federman  has  pre- 
pared a  bill  which,  if  made  a  law,  will 
temporarily  release  the  city  of  Cin- 
cinnati, Ohio,  from  the  payment  of  a 
rental  of  $32,000  a  year  for  the  use  of 
the  bed  of  the  old  Miami  &  Erie  Canal 
as  a  part  of  the  roadbed  for  the  rapid 
transit  loop.  It  is  probable  that  con- 
struction work  would  have  been  begun 
on  the  rapid  transit  line  before  now, 
had  it  not  been  for  the  intervention  ot 
the  war.  The  payment  of  rental  has 
imposed  a  burden  upon  the  city,  from 
which  its  oflicials  feel  that  it  should 
be  relieved. 

W.  C.  Culkins,  director  of  street 
railways,  has  asked  the  Cincinnati 
Traction  Company  to  reduce  its  running 
time  on  several  of  the  long  routes  and 
also  to  shorten  the  layovers.  It  is  said 
that  cars  are  held  at  the  ends  of  some 
of  the  routes  for  thirteen  minutes,  when 
the  union  contract  in  no  instance  calls 
for  more  than  seven. 

The  Cincinnati  Traction  Company 
has  agreed  to  purchase  2  miles  of  track 
belonging  to  the  Interurban  Railway  & 
Terminal  Company,  between  Norwood 
and  the  northern  boundary  of  Kennedy 
Heights.     The  price  is   $36,000.     This 


All  Is  Harmony  in  Boston 

The  trustees  of  the  Boston  (Mass.) 
Elevated  Railway  after  a  conference 
with  leaders  of  the  union  on  Feb.  20, 
issued  a  "joint  statement"  declaring 
the  trustees  and  the  union  men  were 
in  perfect  harmony,  were  working  for 
the  best  possible  operation  of  the  sys- 
tem, and  would  continue  so  to  work. 

The  statement  issued  after  the  ad- 
journment of  the  conference  reads; 

At  a  meeting  held  this  morning  between 
the  trustees  and  Messrs.  Vahey,  Higgins 
and  Timmins,  representing  the  carmen's 
union,  the  parties  were  in   entire  harmony. 

The  statement  of  the  chairman  of  tlie 
board  of  trustees  before  the  legislative  com- 
mittee said  nothing  more  than  that  the 
trustees  would  endeavor,  when  any  ques- 
tion arose,  to  make  an  equitable  adjust- 
ment on  the  wage  question  with  their  em- 
ployees. 

Both  parties  are  now  bound  by  an  award 
of  the  National  War  Labor  Board,  which 
will  end  when  peace  is  declared  by  execu- 
tive proclamation.  Until  that  time,  neither 
party   can    take    up    the    wage   question. 

They  are  all  assured  it  will  be  taken 
up  in  a  fair  and  Just  way  whenever  an 
opportunity   arises,  if  it   does. 

The  trustees  made  no  suggestion  that 
the  wages  should  be  changed  from  the 
V'ar  Board  award.  The  relations  between 
the  trustees  and  the  employees  are  per- 
fectly harmonious,  and  the  men  are  work- 
ing in  entire  co-operation  and  sympathy 
'■  ith  the  efforts  of  the  trustees  to  give 
better  service  under  the  public  control  act. 


Public  Service  Accents  Collective 
Bargaining 

The  Public  Service  Railway  on  Feb. 
2fi  announced  its  acceptance  of  the 
principle  of  collective  bargaining,  as 
approved  by  the  National  War  Labor 
Board.  Notices  to  this  effect  were  sent 
to  the  employees  of  the  several  depart- 
-.nents.  The  plan  to  be  followed  is  sim- 
ilar to  that  used  by  the  Philadelphia 
Rapid  Transit  Company. 

To  secure  closer  co-operation  the 
company  is  giving  the  employees  an 
equal  voice  in  the  settlement  of  griev- 
ances or  questions  pertaining  to  work- 
ing conditions.  AH  such  matters  will 
be  handled  by  committees,  one-half 
the  members  being  elected  by  the  em- 
ployees and  the  other  half  named  by 
the  company.  Arbitration  is  provided 
in  the  case  of  a  deadlock,  and  if  the 
arbitrators  cannot  be  agreed  upon,  the 
Public  Utility  Commission  of  New  Jer- 
sey, where  the  company  operates,  is  to 
be  asked  to  act,  its  decision  to  be  final. 

The  company  also  announced  a  new 
Co-operative  League  to  take  the  place 
of  its  present  welfare  plan.  Member- 
ship will  carry  with  it  $1,000  life 
insurance  and  sick  benefits  of  $2  a 
day  for  not  exceeding  ninety  days  in 
a  year.  The  league  will  be  directed  by 
a  co-operative  council  made  up  equally 
of  employees  and  company  representa- 
tives. Membership  in  the  league  is 
voluntary,  and  no  restrictions  are  im- 
posed upon  affiliation  with  any  union. 
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Service  Resumed  in  Butte. — Service 
on  the  Butte  (Mont.)  Electric  Railway, 
which  was  suspended  on  Feb.  10,  when 
the  men  refused  to  take  out  their  cars 
because  of  jiUeged  threats  by  striking 
miners,  was  resumed  on  Feb.  15. 

State  Will  Report  on  Electric  Rail- 
ways.— Both  Houses  of  the  General 
Assembly  of  Connecticut  have  passed 
a  bill  providing  for  the  appointment  ol 
a  commission  to  inquire  into  the  elec- 
tric railway  situation  in  the  State  and 
make  a  report  early  in  April. 

Preparing  for  Service-at-Cost. — The 
city  of  Muskogee,  Okla.,  will  soon  vote 
on  an  amendment  to  the  city  charter 
providing  for  a  public  utilities  board 
of  five  members,  to  be  elected  by  the 
people  to  serve  without  pay  and  to 
have  control  of  all  public  utilities.  This 
is  said  to  be  an  initial  step  toward 
securing  service-at-cost  franchises  for 
the  utilities. 

Viaduct  Contract  Signed.  —  Mayor 
Cowgill  of  Kansas  City,  Mo.,  has  been 
authorized  by  the  Council  to  sign  a 
contract  with  the  Kansas  City  Railways 
under  which  that  company  will  operate 
its  cars  over  the  Inter-City  Viaduct. 
The  rental  agreed  upon  for  Kansas 
City's  share  of  the  viaduct  was  $3,360 
a  year.  The  contract  will  run  until  Dec. 
19,  1922. 

Increase  for  Municipal  Railway  Em- 
ployees.— An  increase  of  50  cents  a  day 
to  trackmen  and  car  repairmen  of  the 
Municipal  Railway,  San  Francisco,  Cal., 
has  been  approved  by  the  public  utili- 
ties and  finance  committees  of  the 
Board  of  Supervisors.  The  increase  will 
add  $23,739  to  the  annual  payroll  of 
the  municipal  lines.  Trackmen  have 
been  receiving  $4  a  day  and  repairmen 
$4.50. 

Favors  Loan  for  Mexican  Rehabilita- 
tion.— Elmer  R.  Jones,  newly-elected 
president  of  the  express  firm  of  Wells, 
Fargo  &  Company  of  Mexico,  says 
that  Mexico  needs  about  $400,000,000, 
mostly  for  the  rehabilitation  of  rail- 
roads and  tramways  and  harbor  de- 
velopment. He  believes  the  value  of 
commerce  between  the  United  States 
and  Mexico  in  a  single  year  would 
justify  the  loan. 

Wage  Hearing  Concluded.  —  The 
hearings  on  the  application  of  the  em- 
ployees of  the  Pacific  Electric  Railway, 
Los  Angeles,  Cal.,  for  increased  wages 
were  concluded  on  Feb.  11.  It  is  esti- 
mated that  the  transcript  of  the  testi- 
mony will  contain  680,000  words.  The 
typewritten  summary  was  to  have  been 
completed  by  Feb.  21.  Ten  days  are 
then  allowed  for  the  attorneys  of  the 
railway  company  to  submit  a  vsnritten 
brief. 


Licenses   for   Motormen   Opposed. — 

Labor  and  the  transit  companies  of 
■New  York  State  on  Feb.  19  opposed  the 
Link  bill  which  provides  for  the  State 
licensing  motormen  on  surface,  subway 
and  elevated  railroads,  and,  further, 
for  compulsory  arbitration  of  labor  dif- 
ferences. One  representative  of  the 
railways  said  that  the  law  now  demand- 
ed that  the  companies  employ  only  com- 
petent men,  and  that  if  the  bill  were 
made  a  law  the  companies  would  simply 
refuse  to  accept  responsibility  for  the 
m.en  employed. 

Would  Label  Cars  for  Identification. 
—A  committee  of  the  Senate  of  New 
York  is  working  on  a  modification  of 
Senator  Charles  E.  Russell's  bill  which 
seeks  to  establish  the  ownership  of  a 
street,  elevated  or  subway  car  upon 
which  a  personal  injury  is  received. 
Senator  Russell  introduced  a  bill  which 
would  force  a  corporation  to  carry  the 
name  of  the  operating  company  (the 
company  that  is  held  responsible  in 
negligence  actions)  on  every  car.  A 
compromise  bill  is  being  worked  which 
would  require  the  corporations  to  file 
schedules  of  all  cars  with  car  numbers 
in  the  county  clerk's  office. 

Arrests  in  Dynamiting  Case. — Opera- 
tives from  the  Department  of  Justice 
have  arrested  Curtis  J.  Rees  and  Law- 
son  W.  Millwee,  following  an  investiga- 
tion of  the  dynamiting  of  the  carhouse 
of  the  Kansas  City  (Mo.)  Railways  on 
the  night  of  Dec.  29,  when  several  per- 
sons were  injured.  The  two  men  were 
arraigned  before  United  States  Com- 
missioner Arnold,  but  declined  to  enter 
pleas  before  having  had  time  to  consult 
attorneys.  The  specific  charge  against 
the  men  was  conspiring  to  violate  the 
federal  explosive  act,  a  war  statute 
prohibiting  the  possession  of  explosives 
without  a  federal  license. 

Would  Elect  Jersey  Commissioners. — 
Election  of  the  public  utility  commis- 
sioners by  the  people  instead  of  ap- 
pointment of  them  by  the  Governor  is 
provided  for  in  a  bill  which  will  be 
introduced  in  the  Senate  of  New  Jersey. 
The  measure  proposes  the  creation  of 
six  utility  districts,  each  of  which  will 
be  under  control  of  a  commissioner, 
who  will  be  elected  by  the  people  living 
in  that  district.  The  bill  provides  that 
the  new  elective  board  members  shall 
have  the  same  qualifications,  powers, 
privileges  and  compensation  and  be 
subject  to  the  same  limitations  as  gov- 
ern the  present  appointive  board. 

Will  Reinstate  All  Its  Men. — Every 
star  in  the  service  flag  of  the  Connecti- 
cut Company,  New  Haven,  Conn.,  will 
be  "made  good,"  says  a  statement  is- 
sued from  the  executive  offices  of  the 
company.  When  the  armistice  was 
signed  there  were  524  employees  of  the 
Connecticut  Company  in  the  military 
and  naval  service  of  the  United  States. 
This  was  about  12  per  cent  of  the  entire 
personnel  of  the  company.  Up  to  Feb. 
21,  118  of  these  men  had  been  returned 
to  their  old  jobs.  Their  old  jobs,  or 
other  woi'k,  are  waiting  the  return  of 
the  remaining  406  employees  of  the 
company  who  are  still  in  the  service. 


Fewer  Women  Employees  in  Brook- 
lyn.— Since  November  when  the  armis- 
tice was  signed  there  has  been  a  de- 
crease of  229  women  employees  in  the 
service  of  the  Brooklyn  (N.  Y.)  Rapid 
Transit  Company.  On  the  surface  car 
lines  in  November  there  were  222  and 
now  there  are  only  144,  a  drop  of 
seventy-eight.  On  the  elevated  and 
subway,  eastern  division,  there  were 
141  and  at  present  only  ninety-five  and 
on  the  elevated  and  subway,  southern 
division,  there  were  475  and  a  few  days 
ago  370,  a  decrease  of  105.  This  does 
not  necessarily  mean  that  they  all  quit, 
as  the  women  are  subject  to  the  same 
regulations  as  men  in  regard  to  dis- 
cipline and  efficiency. 

Electrification  Bill  Killed.— The  Sen- 
ate of  Washington  recently  killed  a  bill 
designed  to  give  the  Chicago,  Milwau- 
kee &  St.  Paul  Railway  permission  to 
electrify  its  line  over  the  tracks  of  the 
Columbia  &  Puget  Sound  Railroad, 
from  Cherry  Valley  into  Seattle.  For 
this  distance,  the  Milwaukee  uses  the 
Columbia  Company's  tracks  under  a 
contract  providing  that,  for  a  certain 
sum,  the  Milwaukee  may  operate  its 
steam  trains  over  the  rails.  When  the 
contract  was  made  the  Milwaukee  offi- 
cials had  no  idea  they  would  later  want 
to  electrify  the  lines.  The  smaller  road 
has  asked  the  sum  of  $12,000  a  mile 
before  granting  permission  to  electrify. 
The  Milwaukee  refused  this  proposition 
and  introduced  a  bill  in  the  Senate,  giv- 
ing the  company  power  to  condemn  the 
line  of  the  other  railway.  The  Senate 
committee  asked  the  indefinite  post- 
ponement of  the  bill. 

Compromise  on  Commission  Pro- 
posed.— Senators  Foley,  Walters,  Sage 
and  Thompson  conferred  recently  on 
the  proposition  of  what  to  do  with  the 
two  Public  Service  Commissions  in 
New  York  State.  It  was  agreed,  al- 
though not  definitely,  to  permit  the 
Governor  to  name  a  member  of  the 
First  District  Public  Service  Commis- 
sion who  should  complete  the  subway 
system  as  planned  and  who  would  in 
effect  be  a  rapid  transit  commissioner. 
Other  than  this  it  is  understood  the 
commission  for  the  first  district  as  at 
present  constituted  will  stand.  The  law 
is  to  be  amended  in  several  particulars. 
The  republicans  insisted  on  retaining 
the  two  commissions. 


Program  of  Meeting 


New  York  Electric  Railway  Association 

The  president  and  executive  offi- 
cers of  the  New  York  Electric  Rail- 
way Association  have  decided  not  to 
hold  a  quarterly  meeting  of  the  associa- 
tion this  year,  which  heretofore  has 
been  held  in  the  month  of  March. 

This  action  was  taken  on  account  of 
the  financial  stringency  confronting  the 
electric  railways  throughout  the  State, 
and  the  further  fact  that  a  meeting  of 
the  New  York  association  at  this  time 
would  come  too  close  to  the  mid-winter 
meeting  of  the  American  Electric  Rail- 
way Association. 
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Financial  and  Corporate 


Operating  Expenses  Soaring 

Western  Group   Shows   Big  Decline  in 

Net,  but  One  Eastern  Group 

Has  Increase 

The  outstanding  features  of  the  op- 
erating returns  of  electric  railways  for 
November,  1918,  as  reported  to  the 
information  bureau  of  the  American 
Electric  Railway  Association,  are  the 
accelerated  rise  in  the  cost  of  operation 
and  the  depressing  condition  of  affairs 
prevailing  in  the  Western  District. 
While  the  revenues,  with  the  exception 
of  the  Western  District,  showed  an  en- 
couraging increase  as  compared  with 
the  corresponding  month  of  1917,  the 
margin  of  profit  thus  created  was  more 
than  eaten  up  by  the  abnormal  increase 
in  operating  expenses.  The  result  was 
a  further  decrease  in  the  net  earnings 
and  operating  income. 

The  decline  of  the  influenza  epidemic, 
which  had  such  a  disastrous  effect  upon 
the  October  earnings,  was  reflected  in 
the  return  to  an  almost  normal  increase 
in  revenues  throughout  the  country 
with  the  exception  of  the  Western  Dis- 
trict. A  slight  actual  decrease  in  the 
volume  of  business  showed  the  linger- 
ing of  the  plague  in  that  section  of  the 
country. 

Costs  Outdistance  Revenues 
The  United  States  as  a  whole  showed 
an  increase  of  8.11  per  cent  in  oper- 
ating revenues  as  compared  with  No- 
vember, 1917.  Operating  expenses  in- 
creased 18.88  per  cent,  and  as  a 
consequence  net  earnings  fell  off  13.80 
per  cent.  Among  companies  reporting 
taxes  the  showing  was  not  quite  so 
favorable;  the  net  declined  18.77  per 
cent,  taxes  increased  1.59  per  cent  and 


the  operating  income  fell  off  25.53  per 
cent.  The  operating  ratio  for  the  coun- 
try increased  from  67.22  in  November, 
1917,  to  73.92  in  November,  1918.  For 
companies  reporting  taxes  the  increase 
was  from  70.20  to  77.59. 

The  showing  of  the  Western  District 
was  by  far  the  most  unfavorable.  Ac- 
companying the  decline  in  the  oper- 
ating revenues  noted  above  was  a  more 
than  average  increase  in  the  expenses, 
25.53  per  cent,  producing  a  falling  off 
in  the  net  of  50.76  per  cent.  This  dis- 
trict also  suffered  the  largest  increase 
in  taxes.  For  companies  in  the  West 
reporting  taxes  the  returns  showed  a 
falling  off  in  revenues  of  2.22  per  cent, 
an  increase  in  expenses  of  25.97  per 
cent  and  a  decline  in  net  of  51.32  per 
cent.  Taxes  increased  3.96  per  cent, 
producing  finally  a  decrease  in  the  op- 
erating income  of  62.33  per  cent.  The 
depressing  state  of  affairs  in  the  West 
is  further  shown  by  the  operating  ratio, 
which  for  the  general  group  rose  from 
63.89  in  1917,  to  81.85  in  1918,  a  high 
record  even  for  the  West. 

Eastern  District  Better 

In  the  Eastern  District  the  outlook 
was  more  favorable.  The  net  earnings 
fell  off  2.50  per  cent,  it  is  true,  but 
when  it  is  remembered  that  the  district 
was  probably  still  suffering  in  some 
degree  from  the  epidemic,  these  figures 
become  distinctly  favorable.  The  in- 
crease in  operating  expenses  was  below 
the  average  increase  for  the  country, 
while  the  increase  in  revenues  was 
above  it.  If  the  companies  reporting 
taxes  were  considered  by  themselves, 
the  result  would  be  an  actual  improve- 
ment for  the  month.  The  net  earnings 
of  these  companies  increased   1.13   per 


cent,  taxes  remained  stationary  and  the 
operating  income  increased  1.62  per 
cent. 

In  the  Southern  District  the  most  re- 
markable feature  was  the  extraordi- 
nary increase  in  operating  expenses, 
43.52  per  cent.  Although  the  district 
showed  the  largest  increase  in  reve- 
nues, this  advantage  was  more  than 
wiped  out,  and  the  net  earnings  declined 
24.11  per  cent.  The  disproportionate 
increase  in  expense  was  also  shown  in 
the  operating  ratio,  which  increased 
from  55.81  per  cent  in  1917  to  70.49 
per  cent  in  1918. 

The  returns  are  shown  in  detail  in 
the  accompanying  table.  They  are 
classified  according  to  the  following 
geographical  grouping:  Eastern  Dis- 
trict— East  of  the  Mississippi  River  and 
north  of  the  Ohio  River.  Southern  Dis- 
trict— South  of  the  Ohio  River  and  east 
of  the  Mississippi  River.  Western  Dis- 
trict— West  of  the  Mississippi  River. 


Financial   Applications   Passed 

The  Public  Utilities  Commission  of 
Illinois  has  received  and  acted  upon  a 
large  number  of  petitions  recently, 
most  of  which  relate  to  the  financial 
operations  of  the  electric  utilities  of 
the  State.  The  Jacksonville  Railway  & 
Light  Company  (Illinois  Traction  Sys- 
tem) has  been  authorized  to  issue  $183,- 
000  of  first  mortgage  5  per  cent  gold 
bonds.  The  Illinois  Central  Traction 
Company  (Illinois  Traction  System) 
has  been  authorized  to  issue  6  per  cent 
cumulative  preferred  capital  stock  to 
the  amount  of  $245,000  and  general 
mortgage  6  per  cent  gold  bonds  to  the 
amount  of  $254,000.  The  Chicago,  Ot- 
tawa &  Peoria  Railway  (Illinois  Traction 
System)  has  been  authorized  to  issue 
$576,000  of  first  consolidated  and  re- 
funding mortgage  5  per  cent  gold  bonds. 
The  Northern  Illinois  Light  &  Traction 
Company  has  been  authorized  to  issue 
$90,000  of  general  mortgage  6  per  cent 
gold  bonds. 


COMPARISON  OF  REVENUES  AND  EXPENSES  OF  ELECTRIC  RAILWAYS  FOR  NOVEMBER,   1918  AND   1917 


United  States 

Eastern    District 

Southern  District 

Western  District 

Amount. 

Novemlier, 

1918 

Per  Mile  of  Line 

Amount, 

November, 

1918 

Per  Mile  of  Line 

Amount, 

November, 

1918 

Per  Mile  of  Line 

Amount, 

N'ovemher. 

1918 

Per  Mile  of  Line 

Account 

1918 

1917 

%  In- 
crease 
Over 
1917 

1918      1917 

%In- 
creasf 
Over 
1917 

1918 

1917 

%In- 
•rease 
Over 
1917 

1918 

1917 

%  In- 
crease 
Over 
1917 

$10,836,375 
8.005,883 
2,830,492 

$1,812 

1,218 

594 

$1,959 

1,448 

512 

8.11 

18.88 

'IS.SO 

$8,252,403 
5,976,070 
2,276,332 

$2,121  SI. 925 

10.18 
15.92 

*e.so 

$750,538 
529,116 
221.422 

$1,525 

1,075 

450 

$1,342 
749 
593 

13.62 
43.52 

$1,833,434 

1.500.697 

332,737 

$1,598 

1.308 
290 

$1,631 

1.042 

589 

*S  Oi 

1,536 
585 

1,325 
600 

25  53 

Net  earnings 

•50.76 

Operating  ratio,  per  cent 

1918,73.92;    1917,67.22 

1918,  72.42;    1917,  68.83 

1918,  70.49;    1917,  55.81 

1918,81.85;  1917,63.89 

Av.  No.  miles  represented. . . 

1918,  5,530;    1917,  5,530 

1918,3,890;    1917,3,891 

1918,  492;    1917,  492 

1918,  1,147;  1917,  1,147 

COMPANIES  REPORTING  TAXES 

Operating  revenues 

$7,136,136 

5.536.038 

1.600.098 

496.257 

1.103,841 

$1,834 

1.423 

411 

128 

283 

$1,698 

1.192 

506 

126 

380 

8.01 
19.38 

•IS. 77 
1.59 

'16.59 

$4,848,583 

3,721,182 

1,127,401 

339,824 

787,577 

$1,916 

1.470 

446 

133 

313 

$1,717 

1,276 

441 

133 

11   59 

15.20 

1.13 

0.00 

473.089 
329,943 
143,146 
39,452 
103,694 

$1,838 

1,344 

494 

161 

333 

$1,649  11.46 
924   45.45 

■  72i*S1.86 
162i  •0.6* 
563l»iO.W 

$1,814,464 

1,484,913 

329,551 

116,981 

212,570 

$1,63C 

1,334 

296 

105 

191 

$1,667   *g.te 
1,059    25.97 

60S'61.3S 

lOI      3.96 

30e!      1.62 

507*6«.M 

Operating  ratio,  per  cent 

1918,  77.59;   1917,  70.20 

1918,76.72;   1917.74.32 

1918,73.12;   1917,56.03 

1918,81.84;   1917,  63  53 

At.  No.  miles  represented   ... 

1918,  3,890;   1917,  3,890 

1918,2,531;   1917,2,531 

1918,  246;    1917,  246 

1918.  1.113;   1917.  1.113 

♦Decreaae. 
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Cincinnati  Falls  Back 

Inclement   Weather    and   Loss   of   Men 

to  Government  Reduce  Receipts 

$273,263  From  Previous  Year 

The  gross  receipts  of  the  Cincinnati 
(Ohio)  Traction  Company  for  the  cal- 
endar year  1918  showed  a  decrease  of 
$273,263  or  4.8  per  cent  as  compared 
to  those  of  1917.  Operating  expenses 
and  taxes  increased,  and  the  net  earn- 
ings under  the  newly  revised  partner- 
ship agreement  with  the  city  were 
only  $229,987  for  1918  as  compared  to 
$885,668  for  1917. 

It  is  well  to  point  out  that  in  the 
early  part  of  1918  weather  conditions 
reduced  riding  to  a  great  degree. 
Moreover,  during  the  year  the  absence 
of  20,000  or  more  men  in  various 
branches  of  war  work  was  felt. 

The  following  statement  of  operation 
of  the  Cincinnati  Traction  Company  for 
1917  and  1918  includes  the  earnings 
and  expenses  of  the  Millcreek  Valley 
Lines : 

mi  r9i7 

Gross  receiptB—C.  T.  Co.       $5,468,176       $5,741,440 

Gross  receipts — M.  C.  V.  

lines....    271,814  285,407 

Total $5,739,992       $6,026,847 

Op^tingexpenscs^.T.      ^^^^^^^^       ^^^^^^^^ 

"'"cV.'lTno"'"™'''."''.-  218.003  217,688 

Total $3,699,815      $3,438,721 

$2,040,176       $2,586,126 

Taxes,  except  city  of  Cin- 

cinnati  — C.T.Co $486,331  $419,700 

Taxes,  except  city  of  Cin-  , .  ,  , ,  ■ ,  i  <. , 

cinnati— M.  C.  V.lines.  21,334  17.584 

Total $507,665  $437,284 

$1,532,510       $2,150,842 

Rentals— C.T.Co $1,134,337       $1,134,337 

Rentals— M.C.V.  lines.  100,600  100,600 

Totals $1,234,937       $1,234,937 

$297,573         $915,905 

Interest     on     equipment 

notes $47,021  $29,050 

Interest  on  Hoating  debt. .  20,564  1,186 

Total $67,585  $30.236 

Net  earnings  under  ordi- 

nance...: $229,988  $885,669 

Only  one  change  was  made  in  the  di- 
rectorate at  the  recent  annual  meet- 
ing. C.  J.  Livingood  was  elected  to 
succeed  Julius  Fleischmaijn,  who  re- 
tired because  of  his  leaving  Cincinnati. 


of  record  of  March  15.  The  issue  of 
these  bankers'  shares  was  made  in  re- 
sponse to  a  general  request  that  some 
method  be  devised  whereby  Cities  Serv- 
ice Company  common  stock  would  be 
obtainable  in  smaller  units  than  the 
shares  of  $100  par  value,  which  are 
now  selling  above  340. 


New  Bay  State  Control  May  1 

It  is  expected  that  the  board  of  public 
trustees  will  take  control  of  the  East- 
ern Massachusetts  Street  Railway,  the 
successor  company  to  the  Bay  State 
Street  Railway,  on  May  1.  The  Bay 
State  Street  Railway  reorganization 
plan  is  dated  Jan.  9.  The  public  con- 
trol act  directs  the  trustees  to  co- 
operate with  the  security  holders  in 
arranging  the  transfer  of  the  Bay  State 
property  to  the  new  company,  and  re- 
a.uires  their  approval  of  the  amount  of 
capital  of  the  new  company.  According 
to  the  Boston  News  Bureau  the  new 
company  will  probably  have  about  $50,- 
000,000  of  capital,  which  on  a  6  per  cent 
basis  would  call  for  an  annual  interest 
and  dividend  charge  of  $3,000,000. 

One  of  the  formalities  to  be  complied 
with  before  the  Bay  State  Street  Rail- 
way property  can  be  sold  to  the  new 
company  is  an  affirmative  vote  of  two- 
thirds  in  interest  of  each  class  of  Bay 
State  Street  Railway  stock.  Another 
is  a  requirement  of  the  act  that  Bay 
State  Street  Railway  security  holders 
must  put  up  $1,000,000  for  securities  of 
the  new  company  to  be  used  in  rehabili- 
tation of  its  lines  or  for  other  corporate 
purposes;  also  provision  must  be  made 
for  sale  of  serial  bonds  to  the  amount 
of  $2,500,000.  Arrangements  for  this 
financing  will  be  included  in  the  reor- 
ganization plan. 


Common  Stock  Bankers'   Shares 

Henry  L.  Doherty  &  Company,  New 
York,  N.  Y.,  and  Montgomery  &  Com- 
pany, Philadelphia,  Pa.,  as  syndicate 
managei-s,  are  forming  a  syndicate  to 
underwrite  200,000  Cities  Service  Com- 
pany common  stock  bankers'  shares. 

Each  ten  bankers'  shares  represent 
one  share  of  Cities  Service  Company 
common  stock  which  will  be  deposited 
with  the  Bankers'  Trust  Company  as 
trustee  under  a  depositary  agreement. 
Dividends  paid  in  common  stock  on  the 
deposited  shares  will  be  sold  and  divi- 
dends on  the  bankers'  shares  will  be 
paid  monthly  in  cash,  the  first  dividend 
to  be  paid  April   1  to  bankers'  shares 


Correction  Regarding  Portsmouth, 
Dover  &  York  Railway  Service 

C.  H.  Nottage,  assistant  to  the  gen- 
eral manager  of  the  Portsmouth,  Dover 
&  York  Street  Railway,  Portsmouth, 
N.  H.,  has  written  to  correct  a  state- 
ment made  recently  in  this  paper  about 
the  company  abandoning  service.  Mr. 
Nottage  says: 

In  the  issue  of  the  Electric  Railway 
Journal  dated  Feb.  8.  under  the  heading 
of  "Into  Hiding,  for  the  Winter."  I  notice 
that  the  Portsmouth,  Dover  &  York  Street 
Railway  is  out  of  business  until  April  30. 
1919. 

With  due  respect  to  the  editor  of  the 
York  Transcript,  I  wish  to  correct  this 
statement,  for  we  are  maintaining  our  reg- 
ular schedule  from  Portsmouth  to  Dover 
and  from  Dover  to  South  Berwick  and 
Portsmouth  to  Klttery  Point,  serving  the 
Navy  Yard  at  Kittery.  Me.,  and  two  ship- 
building plants,  one  at  Portsmouth  and  one 
at  Newington,  N.  H.  The  branch  that  Is 
not  in  operation  is  from  Rosemary  Junc- 
tion to  York  Beach. 

W.  G.  Meloon,  the  receiver,  says: 

We  have  no  intention  of  discontinuing 
operation  of  the  York  line  permanently, 
which  should  be  evident  to  the  York  Trans- 
ci'ipt,  as  during  the  last  year  we  joined  the 
town  of  York  in  entirely  rebuilding  a  600- 
ft.  bridge  across  the  York  River  on  the 
Dover  and  York  Beach  division  and  also 
the  draw  over  the  York  River  on  the 
Portsmouth  and  York   Division. 

The  order  of  the  court  reads  "from  Jan. 
20  to  May  1.  1919."  The  property  is  being 
improved  and  we  have  to  make  unusual  ef- 
forts to  handle  the  large  number  of  Navy 
Yard    and    shipyard    workmen. 


Boston  Deficit  $219,629 

Cost  Per  Passenger  on  the  Boston  Ele- 
vated Railway  in  January  Was  8.97 
Cents  and  Receipts  8.17  Cents 

The  financial  report  for  January, 
1919,  made  public  by  the  trustees  of 
the  Boston  (Mass.)  Elevated  Railway, 
shows  a  deficit  of  $219,629  as  compared 
to  a  deficit  of  $149,903  for  December, 
1918.  The  cost  for  each  passenger  car- 
ried during  the  month  was  8.97  cents, 
of  which  labor  cost  constituted  4.13 
cents.  The  revenue  passengers  num- 
bered 27,517,066,  and  the  receipts  per 
revenue  passenger  were  8.17  cents. 

$3,292,294  Deficit  in  Seven  Months 

The  deficit  for  the  seven  months  end- 
ed Jan.  31,  1919,  was  $3,292,294.  The 
total  receipts  for  this  period  were  $13,- 
702,326.  The  total  cost  of  service  was; 
$16,994,620.  The  cost  of  service  as 
compared  to  the  corresponding  seven' 
months  of  the  previous  year  showed  an 
increase  of  $5,471,075.  The  chief  items 
entering  into  this  increase  are  as  fol- 
lows: 

Wages *^'^IJ,'ii^ 

Coal  (8246  tons  additional) ,5?  oli 

Coal  (increased  cost) 1»'7?» 

Insurance «;„'„«« 

Depreciation 960,080 

Contracts,  material  and  other  operat]ng 

expenses 1I7  iot 

Rent  of  subways  and  tunnels 287,297 

(Dorchester  tunnel) 

Dividend  —  rentals  under  the  a-'t 775,232 

The  statement  of  the  Boston  Elevatetf 
Railway  for  the  month  of  January  is. 
as  follows: 


RECEIPTS    AND     COST     OF     SERVICE     QP 

BOSTON   ELEV.\TED    RAILWAY  TO 

JANUARY,  1919 

Receipts: 

From  fares »2, 189,323 

From  special  cars,  mail  pouch  service, 

express  and  service  cars 7,552 

From  advertising  in  ears,  on  transfers, 

privileges  at  stations,  etc 24,244 

From  other  railways  for  use  of  tracks 

and  facilities 4,366 

From   rent  of  buildings   and   other 

property 7.923 

From  sale  of  power  and  other  revenue  10,550 

Total  receipts  from  direct  operation       $2,243,958 
Interest  on  deposits,  income  from  se- 
curities, etc 4,600 

Total  receipts $2,248,558 

Cost  of  service: 

Maintaining   track,   line   equipment 

andbuildings $196,445 

Maintaining  cars,  shop  equipment. 

etc 230,514 

Power  (including  28,020  tons  of  coal 

at  $5,815,  $162,949) 239,881 

Depreciation 167,000 

Transportation   expenses   (including 

wages  of  car  employees,  carhouse 

expenses,  etc.) 800.395 

Salaries  of  administrative  officers .     6,895 

Law  expenses,  injuries  and  damages 

and  insurance 98,619 

Other  general  expenses 76,752 

Total  operating  expenses  (of  which 

$1.1 35,2 10  represents  wages)...  .       $1,816,501 

Taxes,  proportion 77.35 1 

Rent  for  leased  roads  (exclusive  of  sub- 
ways)   216,098 

Proportion  of  rent  of  subways  and  tun- 
nels to  be  paid  to  the  city  of  Boston 
(exclusive  of  Cambridge  Subway 
owned  by  company). 1 24,828 

Interest  on  Boston  Elevated  Railway 

bonds  and  notes 1 1  i ,  1 04 

Miscellaneous  items . ; 2<32S 

Proportion  of  dividend  rentals  under 
actsof  1918.. 116,997 

Accrued  interest  on  unpaid  taxes 2.98^ 

Total  cost  of  service $2,468,187 

Net  loss  for  January $219,629 
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Before  a  Special  Master 

St.    Louis    Receivership    Case    Will    Be 

Conducted  Before  Former  Su- 
'  preme  Court  Judge 

Henry  Lamm,  Sedalia,  Mo.,  former 
Judge  of  the  State  Supreme  Court,  has 
been  appointed  by  United  States  Dis- 
trict Judge  Dyer  as  special  master,  to 
take  testimony  in  the  receivership  suit 
of  John  W.  Seaman  and  other  stock- 
holders against  the  United  Railways, 
St.  Louis,  Mo.  The  exact  time  and  the 
place  for  the  hearing  have  not  been 
announced. 

The  appointment  of  a  special  mas- 
ter to  hear  the  receivership  case  has 
been  in  prospect  since  Judge  Dyer  re- 
cently announced  that  he  would  not 
himself  hear  the  testimony,  as  he  did 
in  the  former  case  of  the  same  char- 
acter. Judge  Dyer  dismissed  that  case, 
by  sustaining  a  demurrer. 

After  dismissing  the  original  suit  for 
a  receivership  and  an  accounting.  Judge 
Dyer  gave  the  petitioner  leave  to 
amend  and  refile  the  petition,  and  this 
was  done.  When  the  attorneys  for 
the  United  Railways  offered  dilatory 
motions,  Judge  Dyer  gave  them  four 
days  to  make  an  answer  to  the  re- 
ceivership petition,  and  this  answer 
was  filed  on  Feb.  7. 

The  chief  allegations  in  the  receiver- 
ship petition  were  that  the  company's 
contracts  for  water  power  from  the 
Keokuk  dam  cost  $400,000  a  year  in  ex- 
cess of  a  reasonable  charge;  that  the 
practices  of  the  company's  legal  de- 
partment were  wasteful,  especially  in 
the  mill  tax  litigation;  that  the  claim 
department  is  unreasonably  costly; 
and  that  a  system  of  interlocking  di- 
rectorates makes  the  company  operate 
for  the  sole  benefit  of  the  North  Amer- 
ican Company,  New  York,  N.  Y..  which 
controls  the  United  Railways  through 
that  company's  common  stock. 

A  supplemental  bill  was  filed  in  court 
recently,  setting  forth  reasons  for  the 
appointment  of  a  receiver,  in  addition 
to  those  contained  in  the  petition  al- 
ready before  the  court. 


Third  Avenue  Earnings 

Revenues  Are  Back  to  1913  Basis,  But 

Expenses  Are  $1,000,000  More 

Than  in  That  Year 

The  strike  of  1916  on  the  lines  of  the 
Third  Avenue  Railway,  New  York,  N. 
Y.,  and  the  competition  of  subway  and 
elevated  extensions  so  abnormally  dis- 
torted the  operating  figures  for  the  fis- 
cal years  ended  June  30,  1917,  and  1918, 
that  a  comparison  of  results  in  the  last 
two  years  would  be  of  little  value. 

It  may  be  remarked,  however,  that 
subway  and  elevated  competition  and 
other  causes  have  reduced  operating 
revenues  practically  to  the  1913  basis, 
but  the  increased  cost  of  labor  and  ma- 
terials has  increased  operating  expenses 
for  1918  approximately  $1,000,000  above 
those  for  1913. 

For  the  first  six  months  of  the  fiscal 


year  ended  June  30,  1918,  it  was  found 
that  there  had  been  earned  above  op- 
erating expenses,  taxes  and  interest  on 
underlying  bonds  $494,386.  To  preserve 
the  company's  credit  in  the  face  of  con- 
stantly decreasing  earnings  combined 
with  large  and  continued  increases  in 
the  cost  of  operation,  it  was  deemed 
necessary  and  advisable  to  set  this 
amount  aside  to  secure  the  proper,  safe 
and  adequate  maintenance,  equipment 
and  operation  of  the  road  and  to  pre- 
serve its  earning  capacity. 


INCOME   STATEMENT   OF  THIRD  AVENUE 

railway  for  years  ended  JUNE  30, 

1917  AND    1918 

1918  *I917 

Operating  revenue $10,234,988  $8,972,648 

Maintenance  of  way  and 

structures .          $  1 , 1 86,997  $998, 770 

Maintenance    of   equip- 
ment               860,333  709,637 

Depreciation  accruals 225,962 

Powersupply 940.255  781,086 

Op-ration  of  cars 3,047,828  2,726,243 

Injuries  to  persons  and 

property 830,974  862,804 

General  and  miscellane- 

ousexpense 468,532  983,338 

Total    operating    ex- 
pense           $7,334,919  $7,287,840 

Net  operating  revenue...         $2,900,069  $1,684,808 

Taies 836,098  794,450 

Operating  income $2,063,971  $890,358 

Interest  revenue 158,847  164,925 

Grossincome $2,222,818  $1,055,283 

Deductions  for  interest, 

rentals,  etc 2,679,322  2,677,609 

Deficit  for  the  period...             $456,504  $1,622,326 

*  This  period  includes,  and  the  figures  reflect,  the 
period  of  the  strike  in  1916. 


For  the  last  six  months  of  this  fiscal 
year,  there  was  earned  above  operating 
expenses,  taxes  and  underlying  interest, 
the  sum  of  $175,910.  This  was  less 
than  1  per  cent,  the  minimum  amount 
that  can  be  declared  payable  as  interest 
under  the  adjustment  income  mortgage. 
Furthermore,  the  reasons  which  in- 
fluenced the  directors  to  set  aside  the 
reserve  of  the  previous  six  months  for 
contingencies  had  become  still  more 
urgent,  and,  accordingly,  the  above 
amount  was  set  aside  for  the  same  pur- 
poses. 

The  Receiver's  Dilemma 

The  second  installment  of  back  wages 
due  on  Feb.  1  to  the  employees  of  the 
Rhode  Island  Company,  Providence,  R. 
I.,  under  an  amended  decree  of  the  War 
Labor  Board,  has  not  yet  been  paid. 
It  amounts  to  $72,000.  The  third  in- 
stallment, which  is  also  the  final  pay- 
ment, is  due  on  March  1.  Receiver 
Frank  H.  Swan  has  petitioned  the  Su- 
perior Court  for  permission  to  make 
the  payment  due  on  Feb.  1,  but  to  date 
the  court  has  rendered  no  decision.  A 
conference  was  held  recently  between 
Receiver  Swan  and  the  attorney  and 
representatives  of  the  union  in  the  of- 
fice of  Presiding  Justice  Tanner  of  the 
Superior  Court,  as  a  result  of  which 
the  union  men  are  not  appearing  too 
sanguine  of  receiving  the  money  due. 

In  addition  to  the  sums  due  the  em- 
ployees for  back  wages,  the  Rhode 
Island  Company  owes  the  United  Trac- 


tion &  Electric  Company  a  balance  of 
$47,500  on  rentals  due  on  Dec.  24  and 
also  $180,000  due  on  Feb.  24,  payment 
of  the  latter  usually  providing  the 
funds  for  the  payment  of  interest  on 
bonds  of  the  United  Traction,  but  it  is 
a  foregone  conclusion  that  the  inter- 
est will  not  be  paid  at  present. 

Taxes  due  the  city  of  Providence  and 
the  State  of  Rhode  Island  are  other  ac- 
cumulated debts  which  confront  the  re- 
ceiver and  tend  to  increase  the  diffi- 
culties which  he  must  solve  with  the 
aid  of  the  court. 


Financial 
News  Notes 


Would   Issue  Improvement   Bonds. — 

The  Georgia  Railway  &  Power  Com- 
pany, Atlanta,  Ga.,  has  filed  an  appli- 
cation with  the  Georgia  Railroad  Com- 
m-ission  for  permission  to  issue  $633,000 
Oi  refunding  and  improvement  mort- 
gage bonds,  which  are  part  of  a  total 
authorized  issue  of  $30,000,000. 

Dismantlement  Completed. — Thomas 
Flynn,  who  some  months  ago  bought 
the  property  of  the  Bluffton,  Geneva 
&  Celina  Traction  Company,  which  for- 
merly operated  between  Bluffton  and 
Geneva,  Ind.,  has  shipped  the  rails  and 
other  iron  and  steel  material  to  Shreve- 
port.  La.,  where  they  will  be  used  in 
the  construction  of  a  new  railroad. 

Plans  to  Reorganize  Claremont  Com- 
pany.— A  bill  is  pending  before  the 
Legislature  of  New  Hampshire  propos- 
ing to  grant  a  charter  to  the  Claremont 
Street  Railway,  which  is  to  take  over 
the  properties  of  the  Claremont  Rail- 
way &  Lighting  Company.  In  the  mean- 
time the  company  is  being  operated  by 
a  receiver.  It  is  expected  that  it  will 
be  some  weeks  before  the  reorganiza- 
tion will  be  effected. 

Utah  Lines  Consolidate. — At  a  recent 

meeting  of  the  stockholders  of  the 
Utah-Idaho  Central  Railroad,  Ogden, 
Utah,  an  agreement  to  consolidate 
the  properties  of  the  Utah-Idaho  Cen- 
tral Railroad  and  those  of  Cache  Valley 
Railroad,  contained  in  a  resolution 
adopted  by  the  board  of  directors  on 
Dec.  27,  was  ratified.  The  present  offi- 
cers were  retained  but  the  board  ot 
directors  was  reduced  to  nine  members. 
A  total  of  approximately  17  miles  ot 
trackage  is  added  to  the  Idaho  Central 
lines  by  the  consolidation. 

Preparing  for  Bay  State  Reorganiza- 
tion.— Friendly  proceedings,  designed 
to  facilitate  the  reorganization  of  the 
Bay  State  Street  Railway,  Boston, 
Mass.,  now  in  the  hands  of  a  receiver, 
have  been  begun  in  the  Federal  Court 
in  that  city  by  the  Old  Colony  Trust 
Company  and  the  American  Trust  Com- 
pany. "The  trust  companies  have  filed 
bills  in  equity  seeking  foreclosure  of 
the  4  per  cent  refunding  mortgages  of 
the  Old  Colony  Street  Railway  and  the 
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Boston  &  Noi-thern  Street  Railway, 
which  were  merged  into  the  Bay  State 
Company  in  1911.  Judge  Morton 
ordered  the  bills  consolidated  and  set 
Feb.  28  as  the  date  for  a  hearing. 

Reorganization  Declared  Operative. — 
The  reorganization  committee  for  the 
Oakland  &  Antioch  Railway,  Oakland, 
Antioch  &  Eastern  Railway  and  San 
Ramon  Valley  Railway,  Oakland,  Cal., 
has  announced  that  the  reorganization 
plan  published  in  the  Electric  Railway 
Journal  for  Jan.  12,  page  103,  has 
been  declared  fully  operative.  The 
plan  has  been  signed  by  fully  85  per 
cent  of  the  security  holders  of  the 
vai'ious  classes,  and  the  committee 
says  it  will  proceed  to  carry  the 
plan  out  in  full.  The  plan,  heretofore 
announced,  provides  for  the  formation 
of  a  new  corporation  to  be  known  as  the 
San  Francisco,  Oakland  &  Sacramento 
Railway,  which  will  take  over  the  re- 
organized properties. 

Bondholders  Adjust  Differences. — An 
agreement  has  been  reached  between 
the  rival  committees  representing  hold- 
ers of  the  4  per  cent  collateral  trust 
bonds  of  the  International  Traction 
Company,  Buffalo,  N.  Y.  Under,  the 
provisions  of  the  agreement  the  local 
committee  headed  by  Harry  T.  Rams- 
dell,  president  of  the  Manufacturers  & 
Traders'  National  Bank,  purposes  to 
turn  over  the  bonds  it  holds  to  the  pro- 
tective committee  of  which  Elliott  C. 
McDougal,  president  of  the  Bank  of 
Buffalo,  is  chairman.  All  bondholders 
are  now  advised  to  turn  over  their 
securities  to  the  protective  committee. 
The  interest  payment  due  on  Jan.  1, 
1919,  on  the  traction  company's  4  per 
cent  bonds  was  not  met  and  the  bond- 
holders on  March  1  will  be  in  a  posi- 
tion to  start  foreclosure  proceedings. 

St.  Joseph  Valuation  Figures.  —  A 
study  of  the  valuation  by  engineers  for 
the  Missouri  Public  Service  Commis- 
sion of  the  property  of  the  St.  Joseph 
Railway,  Light,  Heat  &  Power  Com- 
pany, reveals  the  book  valuation  to  be 
$11,714,197  and  $5,737,800  to  represent 
the  bare  reproduction  cost  of  the  phys- 


ical property  as  estimated  by  the  engi- 
neers. Both  valuations  include  not  only 
the  property  of  the  railway  in  St.  Jo- 
seph, but  also  of  the  heating,  lighting 
and  power  plant.  The  valuation  placed 
upon  the  railway  property  by  the  engi- 
neers is  $2,181,800.  This  represents 
the  estimated  cost  of  reproduction,  less 
depreciation.  As  there  are  48.84  miles 
in  the  St.  Joseph  system  the  average 
value  per  mile  is  $70,000  according  to 
the  estimate  of  the  engineers. 

Abandonment  Prevented  at  Present. 
— -The  Court  of  Appeals  on  Jan.  24  ren- 
dered an  important  decision  in  the  case 
of  the  city  of  Bowling  Green  and  War- 
ren County  against  the  Southern  Trac- 
tion Company  preventing  the  defendant 
from  disposing  of  its  plant  as  junk. 
The  court  held  that  the  railway  is  not 
compelled  to  operate  its  cars  at  a  loss; 
that  if  the  system,  operating  econom- 
ically and  efficiently,  would  not  produce 
a  fair  income  to  its  owners,  the  com- 
pany could  sell  its  plant  and  remove 
its  rails  and  wires  from  the  streets.  If 
it  could  be  determined,  after  a  year 
under  a  receiver,  that  the  system  could 
not  be  operated  except  at  a  loss,  the 
owners  would  then  have  a  right  to  dis- 
pose of  the  property  as  junk,  provided 
the  streets  were  left  in  as  good  condi- 
tion as  when  the  rails  were  laid. 

Securities  for  Reorganization  Ap- 
proved.— The  Public  Service  Commis- 
sion of  Indiana  has  authorized  the 
Evansville  &  Ohio  Valley  Railway  and 
the  Evansville  Railways  to  issue  securi- 
ties in  the  amount  of  $2,150,000  as  fol- 
lows: $75,000  of  5  per  cent  thirty- year 
first  and  refunding  bonds;  $750,000  of 
general  mortgage  thirty-year  income 
bonds;  $150,000  of  ten-year  6  per  cent 
notes;  $200,000  of  6  per  cent  preferred 
non-cumulative  stock;  $300,000  of  com- 
mon stock.  The  reorganizers  asked  for 
a  common  stock  issue  of  $1,000,000  but 
this  was  lowered  to  $300,000.  First 
mortgage  bonds  to  provide  funds  to 
rehabilitate  the  property  will  be  issued 
only  under  special  separate  authoriza- 
tion of  the  commission.  The  plans  for 
the  reorganization  have  been  reviewed 


previously  in  the  Electric  Railway 
Journal. 

Financial  Readjustment  Not  Contem- 
plated.— Reports  that  a  readjustment 
of  the  New  York  city  transit  situation 
is  imminent,  involving  the  granting  of 
higher  fares  through  legislative  action, 
the  refinancing  of  the  local  operating 
companies  and  the  liquidation  of  the 
Interborough  Consolidated  Corporation, 
the  holding  company,  have  been  denied 
by  Theodore  P.  Shonts,  president  of 
the  Interborough  Rapid  Transit  Com- 
pany. Mr.  Shonts  said:  "There  is  no 
truth  whatever  in  the  story  published 
regarding  the  readjustment  of  the  In- 
terborough affairs  and  the  abolishment 
of  the  Interborough  Consolidated  Cor- 
poration, the  holding  company.  We 
have  no  intimation  of  any  plan  of  this 
character.  We  are  asking  for  increased 
fares,  not  that  we  want  to  make  any 
big  profit,  but  want  sufficient  returns 
to  warrant  revenues  on  the  basis  which 
was  promised  us  when  we  became  a 
partner  with  the  city." 

No  Action  on  Interborough  Dividend. 

— The  directors  of  the  Interborough 
Rapid  Transit  Company,  New  York, 
N.  Y.,  took  no  action  on  Feb.  25  regard- 
ing the  quarterly  dividend  which  was 
due  for  consideration.  Interest  on  the 
Interborough  -  Metropolitan  Company 
iVi  per  cent  bonds  is  dependent  upon 
the  dividend  declaration  of  the  Inter- 
borough Rapid  Transit  Company.  It 
has  been  suggested  in  unofficial  quar- 
ters that  the  April  1  interest  payment 
on  the  Interborough-Metropolitan  bonds 
might  be  paid  out  of  surplus  of  the 
Interborough-Consolidated  Corporation, 
but  an  advertisement  in  the  New  York 
papers  of  Feb.  28  noted  the  formation 
of  a  protective  committee  for  the  hold- 
ers of  the  Interborough-Metropolitan 
Company  collateral  trust  ii  per  cent 
bonds.  This  committee  was  formed  in 
order  that  bondholders  might  be  in  a 
position  to  take  concerted  action  if  oc- 
casion should  arise.  The  committee 
asked  for  deposit  of  bonds  on  or  before 
March  31  with  the  Guaranty  Trust 
Company. 


Electric  Railway  Monthly  Earnings 


aurora,  ELGIN  &  CHICAGO  RAILROAD,  WHEATON,  ILL. 


Period 

Im.,  Dec,  '18 

Im.,  Dec,  '17 

12m.,  Dec,  '18 

I2m„  Dec,  '17 


Operating 
Revenvie 
$189,780 
183,517 
2,140,210 
2,I58,478 


Operating 
Expenses 
*$I77,2I3 
'►139,407 
*1, 874,699 
*1, 557,664 


Operating 
Income 
$12,567 
44,110 
265,511 
600,814 


Fixed 
Charges 
$38,844 
35,625 
439,252 
428,516 


ATLANTIC  SHORE  RAILW.W,  SANFORD,  ME. 


Im.,  Jan.,  '19 
Im.,  Jan.,  '18 


$11,605 
10,832 


$10,937 
12,994 


$668 
+2,162 


$508 
484 


Net 

Income 

t$26,277 

8,485 

173,741 

172,298 


$160 
+2,646 


BROCKTON  &  PLYMOUTH  STREET  RAILWAY,  PLYMOUTH,  MASS. 


Im. 

Im. 
12m. 
12m. 


Dec,  '18 
Dec,  '17 
Dec,  '18 
Dec,  '17 


$6,125 

8,91C 

101,429 

124,316 


*$8,250 

'*10,038 

*1 16,317 

*I24,778 


+$2,125 

+  1,128 

+  14.888 

+462 


$1,441 

1,318 

16,833 

14,755 


+$3,566 

+2,446 

+31,721 

+15,217 


CAPE  BRETON  ELECTRIC  COMPANY,  LTD.,  SYDNEY,  N.  S. 

Im.,  Dec, '18  $51,173  '*$37,181  $13,992  $6,632  $7,360 

Im.,  Dec, '17  46,120  *27,356  18,764  6,535  12,229 

12m.,  Dec, '18  513,005  '*392,4I0  120,595  78,506  42,089 

12m.,  Dec, '17  464,081  *298,247  165,834  78,652  87,182 


EASTERN  TEXAS  ELECTRIC  COMPANY,  BEAUMONT,  TEX. 


Im., 

Im., 

12m., 

12m., 


Nov., 
Nov., 
Nov., 
Nov., 


$95,506 

75,990 

1,105.724 

928,068 


•$63,397 

•39,308 

•641,632 

•512,588 


$32,109 

36,682 

464,092 

415,480 


$14,535 

12,109 

161,992 

134,441 


J:$17,879 

J27.465 

t3l2,552 

{297,874 


*  Includes  taxes.      +  Deficit.      J  Includes  non-operating  income. 


JACKSONVILLE    (FLA.)    TRACTION   COMPANY 


Operating  Operating  Operating 

Period                  Revenue  Expenses           Income 

Im.,  Dec, '18               $98,461  *$76,999          $21,462 

Im.,  Dec, '17                 69,590  ^44,919             24,671 

12m.,  Dec, '18      945,568  •709,667    235,901 

12m.,  Dec, '17      698,123  ^469,7 12    228,411 


Net 


Fixed 
Charges 

$17,050  $4,412 

15,866  8,805 

199,065  36,835 

188,896  39,515 


NORTHERN    TEXAS    ELECTRIC 

Im.,  Dec, '18  $249,511 

Im.,  Dec, '17  294,207 

12m.,  Dec,  '18  2,929,759 

12m.,  Dec, '17  2,582,113 


COMPANY,    FORT    WORTH,    TEX. 

•$167,163    $82,348    $27,283    {$64,647 

•147,871     146,336     28,950   {126,969 

•1,883,833   1,045,926    337,788    {823,138 

•1,445,663   1,136,450    348,744    {816,455 


Im.,  Dec 

Im.,  Dec 

12m.,  Dec 

12m.,  Dec 


PENSACOLA  (FLA.)  ELECTRIC  COMPANY 
,'18  $50,756        ^$41,520  $9,236  $9,293 

35,081  *20,282  14,799  7.829 


'17 
•18 
'17 


506,050 
350,458 


•360,382 
•203,680 


145,668 
146,778 


99.923 
93,668 


Im. 

Im. 
12m. 
12m. 


Im. 

Im. 

12m 


Dec, 
Dec, 
Dec, 
Dec, 


Dec, 
Dec, 
Dec, 


12m.,  Dec 


'18 
'17 
'18 
'17 


SAVANNAH  (GA.)   ELECTRIC  COMPANY 

$110,394    ^$92,320    $18,074     26,319 

92,611     *58,317     34,294     24,832 

1,182,891    •856,151     326,740     302,947 

968,173    ^645,592    322,581     290,549 

TAMPA  (FLA  )   ELECTRIC  COMPANY 

$103,665   *$56,538    $47,127     $5,293 

87,952    ^50,019     37,933      5,085 

1,062,546    *620,276    442,270     61,433 

1,001,311    •563,540    437,771     56,118 


+$57 

6,970 

45.745 

53,110 


+$8,245 

9.462 

23,793 

32,032 


$41,834 

32,848 

380,837 

381,653 
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Columbus  Wants  Increase 

New    Management    Renews    Fare    Plea 

With  Imposing  Array  of  Evidence 

to  Prove  Its  Needs 

Charles  L.  Kurtz,  president  of  the 
Columbus  Railway,  Power  &  Light 
Company,  Columbus,  Ohio,  made  appli- 
cation to  the  City  Council  on  Feb.  18 
for  permission  to  increase  the  rates  of 
fare  from  eight  tickets  for  a  quarter 
to  5  cents  cash  fare,  with  transfer. 
and  six  tickets  for  a  quarter  without 
transfers.  He  stated  that  the  new  rates 
will  be  necessary  to  take  care  of  the 
expenses  and  make  improvements  and 
extensions.  Dividends  were  not  con- 
sidered in  the  rates  that  have  been 
requested. 

President  Explains  Company's  Needs 
On  Feb.  21  Mr.  Kurtz  explained  to 
members  of  Council,  as  a  committee  of 
the  whole,  why  the  increase  is  needed. 
It  is  estimated  that  the  new  changes 
will  increase  earnings  about  $618,815 
for  the  year.  In  the  first  place  he 
pointed  out  that  in  addition  to  the  loss 
sustained  in  1918,  amounting  to  $440,- 
000,  the  January  statement  showed  a 
deficit  of  $46,000.  Within  the  next  two 
or  three  years  the  company  will  be 
required  to  expend  approximately 
$1,034,000  for  the  improvement  of 
Main,  Fourth  and  Broad  Streets,  for 
back  pay  to  the  men  and  for  the  re- 
demption of  cash  fare  slips  issued  dur- 
ing the  period  when  the  railway  com- 
pany was  collecting  a  straight  5-cent 
fare. 

All  of  these  things  the  company 
wants  to  do.  In  addition  it  wants  to 
maintain  its  credit  during  the  remain- 
ing seven  years  of  its  franchise.  Fur- 
thermore, it  wants  to  build  extensions 
and  make  improvements  on  its  present 
tracks  and  rolling  stock,  so  that  more 
efficient  service  may  be  given.  A  tem- 
porary increase  in  the  rate  of  fare  will 
not  meet  the  requirements.  The  credit 
of  the  company  rests  upon  the  privilege 
which  it  has  to  operate  in  the  streets 
of  the  city  and  upon  the  efficiency  of 
its  service. 

Earnings  Must  Provide  Funds  for 
Improvements 
Mr.  Kurtz  feels  that  it  will  be  im- 
possible to  make  further  bond  issues  at 
present  for  the  purpose  of  obtaining 
funds  for  improvements  and  that  any 
money  which  is  expended  must  come 
from  the  earnings.  He  says  that  the 
equipment  is  worn  and  the  property 
generally  run  down  because  of  lack  of 
funds  to  keep  it  in  shape.  It  might 
be  possible  to  strengthen,  or  even  re- 
store, the  credit  of  the  company 
through  the  adoption  of  reasonable 
rates  of  fare,  so  that  money  might  be 
borrowed  later,  but  this  will  not  be  pos- 
sible if  the  Council  grants  the  increases 


and  then  makes  the  rates  subject  to 
modification  or  revocation  at  any  time. 
Expenditures  for  the  present  year 
should  include  $697,422  for  paving 
Broad,  High,  Fourth  and  Main  Streets; 
$143,146  for  redemption  of  cash  fare 
slips;  $81,590  for  back  pay  to  employ- 
ees; $62,000  for  rebuilding  ten  open 
cars  and  expenses  on  other  equipment; 
$50,000  for  placing  general  car  equip- 
ment in  good  order,  making  $1,034,158 
which  must  be  considered  in  connection 
with  the  yearly  deficit  of  about  $440,- 
000  under  the  old  rate  of  fare. 

Other  Cities  a  Criterion 

Mr.  Kurtz  called  attention  to  the 
rates  of  fare  prevailing  in  other  cities 
at  this  time,  while  his  company  is  re- 
ceiving the  pre-war  rate,  lower  perhaps 
than  the  rate  in  any  other  city  in  the 
country. 

It  is  stated  that  the  three  members 
of  Council  who  have  consistently  op- 
posed everything  in  the  way  of  an  in- 
crease in  rates  in  the  past — Griffin,  Al- 
cott  and  Zimpfer — will  continue  to 
maintain  that  attitude  in  regard  to  the 
request  of  the  new  management.  Other 
members  of  the  body  have  not  ex- 
pressed themselves. 


So  the  Public  May  Know 

The  annual  meeting  of  the  stock- 
holders of  the  New  York  &  North 
Shore  Traction  Comp&ny,  Roslyn,  N.  Y., 
was  held  on  Feb.  18.  The  following 
directors  were  elected  for  the  ensuing 
year:  George  A.  Stanley,  New  York 
and  Flushing;  George  F.  Scofield, 
Cleveland,  Ohio;  Klmer  G.  Story,  Bay- 
side;  Charles  S.  Colden,  Whitestone; 
John  G.  Moran,  Flushing;  Watson  B. 
Robinson,  New  York  City;  Dr.  Joseph 
H.  Bogart,  Roslyn;  Jules  P.  Kunz, 
Flushing,  and  George  P.  Allen,  Roslyn. 

Messrs.  Story  and  Colden  will  repre- 
sent the  Seven-Cent  Fare  League  on 
the  board.  This  is  the  league  whose 
activities  in  favor  of  a  7-cent  fare 
for  the  company  have  been  reviewed 
recently  in  the  Electric  Railway 
Journal. 

Mr.  Story  is  the  president  of  the 
league  whose  members  are  voluntarily 
paying  a  7-cent  fare  on  the  company's 
lines  within  the  limits  of  the  city  of 
New  York.  A  few  weeks  ago  Mr.  Stan- 
ley, president  of  the  company,  said  he 
would  like  to  have  the  public  repre- 
sented on  the  board  of  directors  in 
order  that  the  people  who  use  his  com- 
pany's cars  might  know  how  the  road  is 
conducted. 

Dr.  Bogart  is  president  of  the  Bank 
of  Hempstead  Harbor  and  health  officer 
of  the  town  of  North  Hempstead.  He 
is  the  citizens'  representative  on  the 
board  of  directors  of  the  company  from 
Nassau  County. 


More  About  Boston  Zones 

Boston  Elevated  Trustees  Will  Proceed 
With  New  System  Unless  Leg- 
islators Intervene 

Unless  the  Massachusetts  Legisla- 
ture convince  them  of  error,  the  trus- 
tees of  the  Boston  Elevated  Railway 
will  put  a  zone  system  into  effect  in  the 
near  future.  This  was  announced  by 
Chairman  James  F.  Jackson,  who  ap- 
peared with  other  members  of  the 
board  at  a  legislative  conference  on 
the  company's  affairs  on   Feb.  21. 

Two  proposed  inner  zones  are  under 
consideration,  one  having  a  radius  of 
about  2  miles  and  the  other  3  miles 
from  Boston  City  Hall.  The  former  in- 
cludes 20  per  cent  of  the  riding  public 
and  the  latter  about  50  per  cent.  The 
present  intention  of  the  trustees  is  to 
collect  all  fares  in  the  inner  zone  on 
the  pay-as-you-enter  system,  and  pas- 
sengers riding  beyond  the  limits  of  the 
first  zone  will  be  obliged  to  pay  their 
second  fare  when  leaving  the  car.  The 
pay-as-you-leave  system  will  be  applied 
to  persons  boarding  cars  in  the  second 
zone  and  leaving  within  that  zone. 

The  trustees  believe  that  with  such 
a  system  a  larger  percentage  of  the 
fares  will  be  collected  than  now  ob- 
tains. Some  of  the  present  leakage, 
Mr.  Jackson  said,  is  due  to  conductors, 
and  some  to  the  traveling  public.  With- 
out a  zone  system  a  flat  fare  of  9  cents 
is  inevitable  and  a  10-cent  fare  is  prob- 
able. Mr.  Jackson  said  that  even  if 
the  road  should  be  relieved  of  subway 
and  tunnel  rentals,  an  8-cent  fare  would 
be  the  lowest  that  would  enable  the 
company  to  break  even  in  operating  ex- 
penses. 

Final  Chicago  Fare  Hearing 

The  question  of  whether  the  Chicago 
(111.)  Surface  Lines  shall  be  permitted 
to  charge  a  higher  rate  of  fare  now 
rests  with  the  Public  Utilities  Commis- 
sion of  Illinois.  Pinal  evidence  and 
arguments  were  introduced  on  Feb.  13 
and  14,  after  which  the  case  was  taken 
under  advisement. 

A  feature  of  the  closing  session  was 
the  formal  notice  from  the  company 
that  the  appeal  in  the  United  States 
Supreme  Court  attacking  the  jurisdic- 
tion of  the  commission  over  service 
matters  would  be  dismissed.  This  is 
taken  to  mean  that  there  will  be 
further  discussion  of  the  order  entered 
several  years  ago  directing  the  Chicago 
Surface  Lines  to  put  on  trail  cars  and 
other  additional  facilities. 

Attorneys  for  the  company  pointed 
out  the  danger  of  bankruptcy  and  re- 
ceivership if  more  revenue  is  not 
secured. 

The  city's  lawyer  made  his  principal 
fight  on  the  valuation  of  the  properties, 
claiming  that  a  fair  return  on  the 
actual  investment  would  not  call  for  an 
increase  in  the  rate  of  fare. 

Chicago  is  now  in  the  midst  of  a 
fight  over  the  mayoralty.  As  usual, 
the  traction  question  and  the  fare  situ- 
ation are  leading  topics  in  the  "cam- 
paign speeches. 
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Zones  or  Abandonment 

In  conference  with  the  Common 
Council  of  Yonkers,  N.  Y.,  on  Feb.  14, 
S.  W.  Huff,  president  of  the  Third 
Avenue  Railroad  System,  declared  that 
unless  a  zoning  plan  was  adopted  it 
would  be  practically  impossible  to  in- 
crease fares  on  the  Yonkers  Railroad 
without  abandoning  a  substantial 
amount  of  the  lines  in  the  outlying  sec- 
tion of  the  city.  The  single  fare,  he 
contended,  could  not  be  increased 
enough  to  carry  these  lines  without  the 
danger  of  driving  away  passenger 
traffic  altogether  and  thus  making  the 
situation  worse  than  it  is  at  the  present 
time. 

In  a  letter  to  the  City  Clerk  of  Yonk- 
ers, Mr.  Huff  said  in  part: 

You  will  note  from  the  report  of  your 
expert  that  even  at  the  low  valuation  of 
the  physical  property  as  made  by  him,  and 
without  taking  into  account  the  numerous 
other  items  which  must  form  a  basis  for 
the  establishing  of  an  equitable  fare,  he 
has  found  that  the  company  is  operated 
at  a  tremendous  deficit  and  that  this  defi- 
cit is  increasing  ati  an  alarming  rate,  not- 
withstanding that  your  expert  finds  that 
the  property  is  being  operated  economically 
and  efficiently  and  has  no  changes  to  sug- 
gest that  might  improve  the  situation,  other 
than  a  modification  of  a  contract  for  the 
operation  of  trackage  outside  of  the  city 
of  Yonkers.  which  contract  was  approved 
by  the  Supreme  Court  and  by  both  Public 
Service  Commissions,  after  persons  repre- 
senting all  the  equities  involved,  including 
the  city  of  Y^onkers,  had  negotiated  and 
agreed  upon  the  contract. 

You  will  further  note  from  the  report 
that  the  conclusion  is  reached  that  "some 
of  the  lines  obviously  could  not  be  operated 
profitably  on  a  5-cent  fare,  nor  even  on  a 
lO-cent   fare." 

This  brings  us  to  the  real  difficulty  of 
the  whole  situation.  With  the  spirit  of 
optimism  on  the  part  of  the  city  and  on 
the  part  of  the  railroad  company,  there 
liave  been  extensions  of  lines  that  should 
never  have  been  made,  and  as  the  author 
of  the  report  very  properly  says,  they 
cannot  be  operated  profitably  on  a  fare 
even  twice  as  much  as  that  being  now 
charged.  The  question  which  forces  itself 
upon  us  all  is  this:  Is  it  possible  to  tax 
the  remaining  lines  with  a  fare  sufl^cient 
to  carry   these  unprofitable  lines? 

Our  feeling  is  that  it  is  probablv  not 
possible  to  place  a  sufficient  single  fare  on 
the  lines  of  the  company  as  a  whole  to 
carry  these  outlying  lines.  To  place  the 
necessary  fare  on  the  lines  as  a  whole 
would  probably  be  to  drive  away  travel  to 
such  an  extent  as  to  defeat  the  very  pur- 
pose you  and  we  would  have  in  mind  in 
making  such  increase.  It  would  therefore 
seem  to  us  that  the  only  hope  outside 
of  a  zone  system  which  the  city  regarded 
unfavorably,  lies  in  the  abandonment  of 
a  substantial  amount  of  outlying  trackage 
and  the  determining  of  a  fare  which  would 
be  sufficient  properly  to  support  the  re- 
mainder   of    the    property. 


creased,  the  old  tickets  should  be  ac- 
cepted for  the  new  fare  until  used.  The 
companies  refused  so  to  honor  super- 
seded tickets.  Instances  were  shown 
where  speculators  purchased  from  one 
to  two  dozen  such  books  under  the  old 
rates  of  fare  and  held  them  until  the 
increase  went  into  effect  with  the  pur- 
pose of  selling  them  back  to  the  com- 
panies at  a  price  equal  to  the  new  fare 
scheduled. 

Experimental  Fare  Continued 

The  Public  Utilities  Commission  of 
Rhode  Island  has  authorized  the  Rhode 
Island  Company,  Providence,  to  con- 
tinue in  force  the  increased  fares  which 
it  was  authorized  to  charge  as  an  ex- 
periment from  Oct.  23  to  March  1.  The 
period  of  grace  allowed  extends  to  May 
1.  This  action  was  taken  to  enable 
the  receiver  to  get  his  bearings  with- 
out having  as  an  additional  burden  the 
difficulties  attendant  upon  rate  increase 
agitation. 

The  commission  ordered  the  Rhode 
Island  Company  to  establish  commu- 
tation rates  for  regular  patrons  outside 
the  10-cent  zone  limits  and  also  to  pre- 
pare a  schedule  of  excursion  rates  on 
heavily  patronized  lines.  The  company 
is  ordered  to  submit  these  schedules  to 
the  commission  by  April  1.  The  ex- 
cursion rate  is  to  apply  particularly  to 
lines  which  are  engaged  in  summer 
traffic. 

Incidentally  there  is  scheduled  for 
a  hearing  on  March  14  the  case  of  the 
city  of  Cranston  and  the  towns  of 
Johnston,  East  Providence,  Warwick 
and  North  Providence  protesting 
against  the  increase  in  fares. 


Cannot  Lift  Old  Tickets 

Attorney-General  Atwill  of  Massa- 
chusetts has  issued  an  opinion  as  to  the 
duties  of  common  carriers  concerning 
books  of  reduced  fare  tickets  and  their 
use  after  an  increase  in  fares  is  al- 
lowed. Under  this  finding  the  Attor- 
ney-General states  that  companies  are 
forbidden  by  law  to  accept  tickets  sold 
previously  to  the  increase  in  fares,  but 
that  each  company  is  bound  to  redeem 
such  tickets  at  their  pro-rata  value  be- 
fore  the   increase   went  into   effect. 

Many  inquiries  had  been  addressed  to 
the  Public  Service  Commission  of 
Massachusetts    on    this    noint     notahlv     ^2!".l'«"y  .'hat   economies   in   operation   and 

- „    ,  ^  \,       ^     poiuL,     nocaoiy     efficiency  m  all  of  its  departments  will  make 

irom  patrons  of  the  Bay  State   Street     't  possible  to  postpone  any  efforts  to  read- 
Railway  and  Boston  &  Worcester  Street     ^"^'    "^^®   scales,    unless    a    natural    read- 
:,        u  jjv^oLuii  oi,  YYoicesier  ntreet     justment  and  a  general  readjustment  comes 
itailway.      It  was   contended   by   ticket-     about,    coincidental  with  the   lowering  cost 

book  buyers  that  when  the  fare  was  in      "^   ."^'"K.    '"'^en    readjustments    would    be 
jy--.a  i,iiai  vviicii  nic  xaie  wds  in-     made  as  a  matter  of  course. 


Cincinnati  Fare  Going  Up 

Pares  in  Cincinnati  will  probably  be 
increased  to  6  cents  on  April  1,  W.  Kes- 
ley  Schoepf,  president  of  the  Ohio  Trac- 
tion Company,  predicted  in  his  recent 
annual  report  to  stockholders.  The 
Ohio  Traction  Company  owns  and  con- 
trols the  Cincinnati  Traction  Company, 
which  leases  the  Cincinnati  Street  Rail- 
way. 

In    speaking    of    the    fare    situation 

Mr.  Schoepf  said  in  part: 

It  is  one  feature  of  the  Cincinnati 
franchise  that  allows  increases  of  fares  by 
half-cent  stages.  The  increases  did  not 
begin  to  be  made  until  the  new  arrange- 
ment had  been  tried  out  for  three  months 
at  the  old  rate  of  5  cents.  The  first  in- 
crease was  made  on  Jan.  1,  1919,  to  6J 
cents  for  tickets  and  6  cents  cash.  It  is 
anticipated  that  another  increase  will  be 
made  to  6  cents  flat  on  April  1. 

As  to  the  wage  situation  the  speaker 
said: 

As  to  what  will  result  in  the  next  few 
months  cannot  be  foretold.  The  War 
Labor  Board's  award  is  for  the  period  of 
the  war  with  the  privilege  of  opening  the 
question  at  the  end  of  six  months.  It  is 
believed  that  with  adequate  pay  more  satis- 
factory work  can  be  gotten  out  of  the 
employees.  More  honest,  capable,  indus- 
trious and  courteous  employees  will  be 
secured  and  retained  if  they  are  paid  a 
good  wage. 

It   is  the  hope  of  the  management  of  the 


Shore  Line  Reduces  Fares 

For  the  experimental  period  of  six 
months  from  April  1  a  new  schedule 
of  fares  on  the  Shore  Line  Electric 
Railway  system  affecting  the  lines 
from  New  London,  Conn.,  northerly  to 
Willimantic,  Conn.,  is  to  be  put  into 
effect.  They  show  a  reduction  from  the 
rates  now  in  force. 

The  new  schedule  of  fares  was  de- 
cided upon  after  a  series  of  conferences 
between  the  officials  of  the  railway,  the 
selectmen  and  counsel  of  the  towns  of 
Norwich  and  Sprague  and  the  members 
of  the  Public  Utilities  Commission. 

A  partial  comparison  of  the  old  and 
new  rates  follows: 

New  Old 
From    Parade    or   any    portion    of 

city  of  New  London  to  College.      5  5 

To   Best  View    7.5  10 

To  Quaker  Hill   10  10 

To   Alexander's    12.5  15 

To  Sanitarium   30  34 

To    Norwich    35  43 

Franklin    Square,    Norwich,    to 

Sanitarium     5  5 

To  Trading  Cove 7.5  10 

To    Gallivan's    10  12 

To    Cook's     12.5  15 

To  Derry  Hill    15  18 

To    MontvlUe    17.5  20 

To   Dr.  Fox's    20  23 

To  Alexander's    22.5  26 

To  Quaker  Hill    25  29 

To   Best  View    27.5  32 

To  College 30  35 

To  Parade,  New  London 35  43 

To  Ocean-  Beach    43  48 

From    Franklin    Square    or    other 

section  of  Norwich  to  St.  Mary's 

Cemetery    5  5 

To   Baldwin's  store,  Taftville    ...      7.5  10 

To  Taftville    10  10 

To   Lillibridge   Road 17.5  19 

To  Baltic 20  22 

To   Willimantic    45  53 

Franklin     Square,     Norwich,     to 

sanitarium     5  5 

To  Averay's  Lane,  Bean  Hill  .  .        7.5  10 

To  Y'antic    10  10 

In  its  memorandum  accompanying 
the  decision  the  commission  said: 

The  present  schedule  of  rates  and  method 
of  collection  present  a  very  complicated 
system,  more  or  less  confusing  for  conduc- 
tors and  unintelligible  to  the  traveling 
public.  On  the  line  from  New  London  to 
Willimantic  there  are  five  different  zone 
rates,  namely,  5  cents,  4  cents,  3  cents,  2J 
cents  and   2  cents. 

The  proposed  rates  retain  the  present 
5-cent  zones  in  the  cities  of  New  London 
and  Norwich,  and  establish  uniform  2i-cent 
or  one  half  nickel  zones  on  suburban  runs. 
'The  initial  or  minimum  charge  of  5  cents 
entitles  the  passenger  to  ride  through  two 
suburban  zones,  and  for  7i  cents  to  ride 
through  three  such  zones,  etc.  In  traveling 
into  or  out  of  either  city,  the  rider  Is  en- 
titled to  travel  through  the  city  zone  and 
the  next  outside  zone  for  7i  cents,  with 
transfer   privileges    in    the   city. 

In  view  of  pending  railway  legislation  and 
for  any  sufficient  cause  shown  the  commis- 
sion reserves  the  right  and  jurisdiction  over 
said  matter,  to  annul,  modify  or  amend 
this  temporary  order  at  any  time.  The 
rates  hereby  approved  shall  not  be  changed 
by  the  company  without  the  approval  of 
this  commission.  A  detailed  finding  and 
final  order  will  be  issued  by  the  commis- 
sion within  —  days  after  the  expiration  of 
said  six  months  unless  otherwise  previously 
disposed  of  by  final  order  of  the  commis- 
sion. 


Louisville  Wants  More 

T.  J.  Minary,  president  of  the  Louis- 
ville (Ky.)  Railway,  called  on  Mayor 
Smith  recently  to  acquaint  him  with 
the  plight  of  the  company.  He  made 
no  formal  request  for  an  increase  in 
fares,  but  later  stated  that  a  committee 
will  call  upon  the  Mayor  and  make  such 
a  request.  No  date  has  been  fixed  for 
the  formal  conference. 


436 


Electric    Railway    Journal 


Vol.  53,  No.  9 


One-Man  Cars  or  Nothing 

So  strong  was  the  opposition  which 
developed  against  amending  the  ex- 
isting ordinance  so  that  the  operation 
of  one-man  cars  on  the  streets  of  Nor- 
folk, Va.,  would  be  legal,  and  so  con- 
flicting the  evidence  adduced  as  to  the 
efficiency  of  the  one-man  car,  the  Coun- 
cil on  Feb.  11  decided  not  to  pass  on 
the  matter  until  it  was  better  under- 
stood. 

A  committee  from  the  Council  will 
confer  with  Admiral  Coffman  and  of- 
ficials of  the  United  States  Housing 
Bureau,  which  is  financing  the  pur- 
chase of  new  cars  for  Norfolk,  in  which 
the  one-man  car  will  be  discussed  from 
all  angles. 

The  attitude  of  the  government  of- 
ficials who  have  charge  of  traction 
matters  and  the  officials  of  the  Virginia 
Railway  &  Power  Company  is  that  Nor- 
folk must  take  the  one-man  car  or  noth- 
ing. That  attitude  was  clearly  ex- 
pressed in  the  meeting  of  the  Council 
when  W.  A.  Mellin,  of  the  housing  bu- 
reau, stated  that  standard  cars  could 
have  been  ordered  at  the  time  the  one- 
man  car  was  ordered,  but  the  trac- 
tion and  housing  bureau  officials  con- 
sidered that  the  one-man  car  was  the 
better. 

The  chief  objection,  which  has  so  far 
developed  in  the  mind  of  the  City  Man- 
ager regarding  this  type  of  car,  is  the 
difficulty  which  will  come  in  the  en- 
forcement of  the  Jim  Crow  law.  It  was 
shown  the  City  Manager,  that  white 
passengers  now  always  have  to  pass 
through  a  group  of  colored  passengers 
on  the  standard  car  and  that  there 
would  be  little  difference  experienced 
in  the  colored  passengers  passing 
through  groups  of  white  passengers. 

The  City  Manager  has  also  suorgested 
that  an  impartial  committee  be  sent 
to  a  city  where  the  one-man  car  is  in 
operation  to  ascertain  at  first  hand  how 
the  traffic  is  handled.  This  committee 
could  report  back  to  the  Council  and  its 
report  might  have  a  large  effect  upon 
the  decision  of  the  Council. 


About  $48  Each  for  Being  Careful 

Two  hundred  and  seventy-one  plat- 
form men  of  the  San  Diego  (Cal.)  Elec- 
tric Railway  have  recently  received 
their  "Safety  First"  checks.  The  sum 
of  $13,139  was  distributed  among  the 
platform  men,  each  man's  check  based 
on  the  number  of  hours  of  actual  serv- 
ice during  the  year.  The  amount  rep- 
resents the  savings  from  the  1918  acci- 
dent fund. 

Each  year  a  certain  per  cent  of  the 
gross  passenger  earnings  of  the  com- 
pany is  set  aside  as  an  accident  fund. 
Out  of  this  fund  payments  for  personal 
injuries  and  damages  are  made  and  the 
amount  left  after  this  is  done  goes  to 
platform  men. 

The  total  amount  saved  for  the  car- 
men this  year  exceeds  that  of  last  year, 
which  amounted  to  $12,225.  The  sav- 
ing is  considered  all  the  more  remaiSt- 
able  because  of  constant  changes  in  the 
personnel  necessitated  by  men  leaving 
to  go  into  government  work  or  in  the 


service.     Chairman  Allen  of  the  safety 
committee  said: 

This  condition  has  improved  materially 
with  the  return  of  former  platform  men 
from  the  service.  The  outlook  during  the 
coming  year  would  be  bright  indeed  from 
the  standpoint  of  eliminating  accidents  if 
we  could  by  some  means  receive  a  closer 
co-operation  from  drivers  of  automobiles 
on  the  city  streets  as  well  as  from  the  men 
and  women  patrons  in  boarding  and  alight- 
ing from  cars.  Accidents  in  which  auto- 
mobiles are  involved  and  those  resulting 
from  people  jumping  on  or  off  moving  cars 
regjirdless  of  warnings  and  pleas  of  car 
men  to  wait  until  cars  stop,  continue  to  be 
the  greatest  stumbling  blocks  to  our  ef- 
forts  toward   saving  life  and  limb. 


Transportation 
News  Notes 


Another  Indiana   Interurban 
Increase 

The  Public  Service  Commission  of 
Indiana  on  Feb.  18  granted  the  Port 
Wayne  &  Decatur  Traction  Company 
pel-mission  to  increase  its  passenger 
fares  from  2%  to  2%  cents  a  mile.  The 
increase  was  to  become  effective  on  Feb. 
20,  and  to  continue  until  Sept.  1,  when 
the  company  is  ordered  to  report  its 
operating  expenses  and  receipts  to  de- 
termine if  the  increase  is  to  be  made 
permanent. 


Richmond  Comes  Into  Its  Own 

Mayor  Ainslie  of  Richmond,  Va.,  has 
approved  the  ordinance  granting  in- 
creased fares  to  the  Virginia  Railway 
&  Power  Company,  and  soon  afterward 
the  board  of  directors  of  the  company 
passed  a  resolution  accepting  the  con- 
ditions laid  down  by  the  city.  Changes 
made  by  the  ordinance  are  as  follows: 

Six-for-a-quarter  tickets  for  the  gen- 
eral public  are  abolished,  and  a  straight 
5-cent    cash    fare    is    substituted. 

Labor  tickets  at  2i  cents  each  and 
good  between  the  hours  of  6  a.  m. 
and  7  a.  m.  are  abolished.  Instead  la- 
bor tickets  will  be  sold  at  the  rate  of 
six  for  a  quarter,  and  will  be  valid  be- 
tween the  hours  of  6  a.  m.  and  8  a.  m. 

School  tickets  and  transfers  remain 
as  at  present. 

In  November,  1917,  the  company 
filed  with  the  City  Council  an  applica- 
tion for  increased  rates.  The  applica- 
tion was  referred  to  the  committee  on 
streets,  and  there  were  many  public 
hearings,  the  opposition  to  increased 
rates  being  chiefly  led  by  representa- 
tives of  the  Central  Trades  and  Labor 
Council. 

The  two  Council  branches  and  the 
committee  on  streets  played  battledoor 
and  shuttlecock  with  the  matter  but 
this  finally  came  to  an  end  in  the  City 
Council,  when  the  Board  of  Aldermen 
passed  the  relief  measure  by  a  vote 
of  ten  to  one. 

The  ordinance  allows  the  company 
to  maintain  the  increased  rates  for 
the  period  of  one  year,  and  at  the  end 
of  that  time  the  new  law  automatically 
comes  to  an  end.  The  City  Council, 
however,  has  the  right  to  repeal  the 
ordinance  at  any  time  that  it  may  deem 
proper.  One  of  its  provisions,  as  ac- 
cepted by  the  company,  gives  the  city 
the  right  to  examine  the  books,  vouchers 
and  methods  of  management  of  the 
company. 


Watchful  Waiting. — The  hearings  on 
the  application  to  the  Public  Utilities 
Commission  of  Illinois  of  the  East  St. 
Louis  (111.)  Railway  to  charge  a  7- 
cent  fare  have  been  completed  and  the 
company  is  waiting  for  the  decision 
of  the  commission. 

Want  Seven  Cents  in  Boise. — The 
Boise  (Idaho)  Railway,  operating  in 
the  city,  and  the  Boise  Valley  Trac- 
tion Company,  city  and  interurban,  will 
ask  the  Utilities  Commission  of  Idr.ho 
for  permission  to  install  one-man  cars 
and  to  raise  fares  to  7  cents. 

Service  Hearing  Concluded.  —  The 
hearing  of  the  Trenton  &  Mercer  Coun- 
ty Traction  Corporation,  Trenton,  N.  J., 
before  the  Board  of  Public  Utility 
Commissioners  for  failure  to  render 
proper  service  has  been  concluded.  The 
matter  has  been  taken  under  advise- 
ment. 

Ten  Cents  on  Georgia  Line.— The 
petition  of  the  Albany  (Ga.)  Transit 
Company  for  a  10-cent.fare,  ten  tickets 
for  $1,  has  been  allowed  by  the  State 
Railroad  Commission.  The  petition  of 
the  company  was  not  opposed.  In  fact, 
the  City  Council  of  Albany  sent  a  reso- 
lution asking  that  the  increase  be 
authorized. 

Governor  Approves  Fare  Increase 
Measure. — Acting  Governor  L.  F.  Hart 
of  Washington  on  Feb.  17  approved  a 
law  passed  by  the  Legislature,  author- 
izing the  Public  Service  Commission  to 
exceed  the  5-cent  limit  on  railway  fares 
within  city  limits  and  giving  City  Coun- 
cils the  same  authority  over  municipal- 
ly-owned  lines. 

Wants  Service  Maintained  Pending 
Inquiry. — Employees  of  the  Des  Moines 
(Iowa)  City  Railway  have  petitioned 
the  City  Council  to  prevent  any  cur- 
tailment of  service  on  the  part  of  the 
Des  Moines  City  Railway  until  such 
time  as  a  complete  survey  of  conditions 
can  be  made  to  determine  whether  or 
not  such  curtailment  is  necessary  to 
meet  the  forced  5-cent  fare. 

Wants  Auto  Line  Restrained. — The 
Aurora.  Elgin  &  Chicago  Railroad,  Chi- 
cago. III.,  has  filed  a  complaint  with 
the  Public  Utilities  Commission  of  Illi- 
nois charging  that  the  Inter-City  Motor 
Express  Lines,  operating  over  public 
hig-hways  and  streets  in  and  between 
Chicago  and  Elgin  and  Aurora,  is  con- 
ducting its  business  without  having  ob- 
tained a  certificate  of  convenience  and 
necessity  from  the  commission. 

Public  Authorities  Divided. — The  City 
Commission  of  Millville,  N.  J.,  has  de- 
cided not  to  oppose  the  application  of 
the  Millville  Traction  Company  for  an 
increase  of  fares  between  Millville  and 
Vineland  from  10  cents  to  14  cents  and 
a  raise  in  fares  in  Millville  from  5  cents 
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to  7  cents  before  the  Board  of  Public 
Utility  Commissioners  on  March  11, 
but  the  Borough  Commission  of  Vine- 
land,  N.  J.,  has  instructed  Solicitor 
Hurd  to  protest  the  advance. 

Lockport    Granted    Fare    Increase. — 

The  Public  Service  Commission  for  the 
Second  District  of  New  York  at  its  reg- 
ular session  on  Feb.  20  passed  an  order 
permitting  the  International  Railviray  to 
increase  its  rate  of  fare  in  Lockport  to 
6  cents,  the  order  to  become  effective 
.  on  March  1,  1919,  for  a  period  of  one 
year  and  thereafter  until  the  further 
order  of  the  commission.  It  was  point- 
ed out  that  in  1918  the  company  sus- 
tained a  deficit  of  $9,978  and  this  was 
regarded  as  sufficient  evidence  to  war- 
rant the  action  taken  by  the  State  au- 
thorities. 

Suburban   Fare   Increase   Suspended. 

— The  Public  Service  Commission  for 
the  Second  District  of  New  York 
has  ordered  suspended  from  Feb.  24  to 
and  including  April  30  rates  of  fare  on 
Rochester  lines  of  the  New  York  State 
Railways  under  a  complaint  filed  by 
Supervisor  Louis  J.  Dubelbeiss,  of  the 
town  of  Irondequoit.  The  railway  filed 
a  tariff  proposed  as  effective  on  Feb. 
24  applying  to  one-way  and  round-trip 
cash  and  ticket  fares  on  the  Rochester 
and  suburban  lines  to  Irondequoit. 
Commissioner  Barhite  is  investigating 
the  proposed  new  fares. 

Very  Successful  Experiment  in  Pub- 
licity.—One  of  the  features  of  the 
recent  ball  by  the  employees  of  the 
United  Railways  &  Electric  Company, 
Baltimore,  Md.,  was  an  extra  edition  of 
Trolley  Topics,  the  company's  semi- 
monthly paper.  The  copy  for  the  paper 
wafe  obtained  at  the  ball  and  was 
rushed  to  the  printer,  who  quickly 
ran  oflF  3000  copies.  These  were  hurried 
back  to  the  hall  and  distributed  by  vol- 
unteer newsboys.  The  paper  was  a 
surprise  to  the  guests,  because  it  illus- 
trated and  told  about  things  that  were 
happening  as  those  in  attendance  read 
about  them. 

Elm  Grove  Company  Wants  Increase. 

—The  West  Virginia  Traction  &  Elec- 
tric Company,  Wheeling,  W.  Va.,  has 
petitioned  the  Public  Service  Commis- 
sion of  West  Virginia  for  an  increase  in 
the  fares  on  the  City  &  Elm  Grove 
Railroad.  The  present  fare  from  Wheel- 
ing to  Elm  Grove  is  10  cents,  divided 
into  one  6-cent  zone  and  a  4-cent  zone. 
The  application  is  for  a  fare  of  15 
cents,  the  distance  being  divided  into 
three  5-cent  zones.  One  hearing  on  the 
matter  has  been  held  at  Charleston,  be- 
fore the  commission,  and  a  second 
meeting  will  be  held  in  the  near  future 
at  Wheeling. 

Fare  and  Traffic  Conference  Called. 

— The  Public  Service  Commission  of 
the  State  of  Washington  has  called  a 
conference  for  Feb.  28  at  Tacoma, 
Wash.,  of  city  officials,  representatives 
of  commercial  organizations  and  elec- 
tric railways  of  the  State,  for  the  pur- 
pose of  discussing  fares  and  other 
traffic  problems.  Senate  Bill  No.  18, 
passed  by  the  present  Legislature  and 
signed  by  the  Acting  Governor  on  Feb. 


15,  eliminates  the  5-cent  fare  clause  of 
the  public  service  act  of  1911.  It  is 
considered  probable  that  the  commis- 
sion is  preparing  to  establish  uniform 
rates  in  all  cities. 

Fare  Case  at  Houston  Appealed. — The 

Houston  (Tex.)  Electric  Company  has 
appealed  from  the  decision  of  the  Dis- 
trict Court  of  Harris  County  wherein 
it  was  held  that  the  City  Council  of 
Houston  was  within  its  authority  when 
it  passed  an  ordinance  repealing  the 
6-cent  fare  ordinance  that  it  had  pre- 
viously enacted,  the  latter  action  being 
based  on  a  referendum  to  the  people 
in  which  a  vote  opposed  to  the  6-cent 
street-car  fare  was  expressed.  The 
case  was  taken  before  the  First  Court 
of  Civil  Appeals  at  Galveston  and  a 
motion  by  the  company  to  advance  on 
the  docket  was  granted.  The  case  is 
set  for  argument  on  March  6.  An 
early  decision  is  expected. 

Service  Order  Extended.— The  Public 
Service  Commission  for  the  Second  Dis- 
trict of  New  York  has  ordered  that 
the  time  within  which  the  New  York 
State  Railways  was  directed  to  re- 
store service  upon  its  lines  in  Roches- 
ter during  the  non-rush  hours  be  ex- 
tended until  Feb.  17,  at  which  time  the 
company  was  to  restore  service  as  pro- 
vided by  the  commssion's  order  of  Feb. 
6.  The  company  applied  to  the  com- 
mission for  an  extension  of  time  upon 
the  ground  that  it  had  been  impossible 
to  prepare  the  necessary  time-tables 
within  the  time  stated  in  the  original 
order  and  that  according  to  an  agree- 
ment in  force  between  the  company  and 
its  employees,  the  company  is  required 
to  post  the  changes  in  service  for  a 
period  of  at  least  five  days.  The  time 
within  which  the  service  was  directed 
to  be  restored  in  the  order  was  not  suf- 
ficient to  enable  the  company  to  com- 
ply with  the  terms  of  the  order. 

Combination  Bus  and  Railway  Serv- 
ice Proposed. — The  City  Council  of 
Seattle,  Wash.,  has  requested  Senator 
Daniel  Landon  to  introduce  in  the  Leg- 
islature a  bill  authorizing  municipali- 
ties owning  city  railway  systems  to  own 
and  operate  auto  bus  lines  or  jitneys, 
either  in  connection  with  the  street 
railway  or  as  supplementary  to  such 
service.  Senator  Landon  states  that 
the  Council  asked  him  to  submit  the 
bill,  the  city  believing  that  it  will  be 
requested  to  operate  jitney  lines  to 
connect  with  the  city-owned  railway 
system.  The  bill  was  drawTi  by  Walter 
F.  Meier,  Corporation  Counsel,  at  the 
request  of  the  special  legislative  com- 
mittee of  the  City  Council.  A  member 
of  the  legislative  committee  states 
that  the  bill  does  not  mean  that  the 
city  contemplates  a  general  jitney  busi- 
ness, but  that  if  the  city  takes  over  the 
railway  system,  it  will  do  all  in  its 
power  to  provide  adequate  transporta- 
tion for  the  public. 

Indiana  Lake  Shore  Line  Wants 
More.— The  Chicago,  Lake  Shore  & 
South  Bend  Railway,  Michigan  City, 
Ind.,  has  petitioned  the  Public  Service 
Commission  for  permission  to  charge 
passenger  fares  on  a  basis  of  3  cents 


a  mile  for  one-way  travel  between 
points  on  the  line  in  Indiana.  The  com- 
pany received  permission  from  the  com- 
mission last  May  to  increase  its  basic 
charge  from  2  to  2 J  cents  a  mile.  It 
obtained  permission  from  the  Interstate 
Commerce  Commission  last  July  to 
charge  on  the  basis  of  3  cents  a  mile 
for  interstate  traflSc.  A  number  of 
electric  lines  in  Indiana  have  petitioned 
the  commission  for  increases  to  23 
cents  a  mile  for  passengers  since  the 
recently  granted  increase  to  2J  cents 
from  the  regular  fare  of  2  cents.  The 
Chicago,  Lake  Shore  &  South  Bend 
Railway,  however,  is  the  first  to  ask 
for  a  3-cent  basis.  The  line  is  said  to 
be  operating  under  conditions  more  pe- 
culiar to  steam  lines  than  other  electric 
lines  in  Indiana. 

Wants   Sliding  Fare   in  Jacksonville. 

—Officials  of  the  Jacksonville  (Fla.) 
Traction  Company  are  considering 
plans  to  secure  an  amendment  to  the 
company's  fi-anchise,  at  a  special  elec- 
tion, so  as  to  permit  an  increase  in 
fares.  The  proposed  amendment  would 
place  into  the  hands  of  the  City  Council 
the  power  to  decrease  or  increase  the 
rate  of  fare  from  time  to  time,  as  con- 
ditions justify.  In  speaking  of  the 
plans  a  representative  of  the  company 
is  repoi-ted  to  have  said:  "We  are 
simply  putting  the  proposition  up  to 
the  people  themselves,  whether  or  not 
the  company  is  entitled  to  just  con- 
sideration, and  asking  only  for  a  fair 
deal  which  will  prevent  bankruptcy. 
We  are  operating  at  a  financial  loss, 
due  to  the  greatly  increased  cost  of 
material  and  labor.  There  must  come 
relief  that  will  justify  a  continuance  of 
the  service.  The  progressive  people 
fully  appreciate  the  reason  we  are  seek- 
ing relief,  and  there  can  be  no  just 
objection  to  permitting  the  people  to 
determine  the  question." 


New 
Publications 


McGraw  Electric  Railway  List  for 
February,   1919 

273  pages.  This  list  is  published  in 
February  and  August.  By  McGraw-Hill 
Company.      Price   $7.50   a   year. 

Many  important  changes  were  made 
in  this  issue.  They  include:  1300 
changes  in  the  officials  and  chief 
operating  men  of  the  electric  railway 
industry,  400  changes  in  power-plant 
equipment,  150  notes  on  substation 
equipment  not  published  before,  twenty 
notes  on  receiverships,  dismantlements 
and  suspensions,  300  changes  relating 
to  company  connections  and  points 
reached  and  700  population  changes 
from  latest  state  figures.  The  numer- 
ical indexes  to  companies  and  to  in- 
dividuals have  also  been  rearranged. 
These  changes  were  made  from  new  re- 
ports received  from  95  per  cent  of  the 
950  companies  listed. 
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Personal  Mention 


Changes  on  Inland  Empire 
Railroad 

J.  F.  Gannaway  has  been  appointed 
superintendent  of  the  Spokane  &  In- 
land Empire  Railroad  with  offlces  at 
Spokane,  Wash.  The  appointment  was 
made  by  F.  E.  Connors,  the  receiver  of 
the  railway.  Mr.  Gannaway  was  for- 
merly assistant  superintendent  of  the 
company. 

F.  S.  Elliot  has  resigned  as  chief 
operating  officer  of  the  Spokane  &  In- 
land Empire  Railroad,  Spokane,  Wash. 
This  office  has  been  abolished  and  the 
affairs  of  this  position  will  hereafter  be 
assumed  by  the  receiver  himself. 

Waldo  G.  Paine,  chief  traffic  officer, 
has  become  treasurer. 

Elmo  Edwards,  formerly  auditor,  has 
assumed  the  duties  of  secretary  of  the 
company. 

Mr.  Paine  and  Mr.  Edwards  will  have 
offices  in  Spokane. 

Robert  Crosbie,  formerly  secretary 
and  assistant  comptroller,  and  Paul  Mc- 
Kay, treasurer  and  purchasing  agent, 
with  offices  at  Portland,  have  resigned. 

The  duties  of  purchasing  agent  for 
the  railway  have  been  taken  over  by 
the  receiver. 


W.  R.  Burns  has  been  appointed  audi- 
tor of  the  Dallas  (Tex.)  Railway  to  suc- 
ceed L.  W.  Richards. 

Charles  F.  Smith  has  been  appointed 
auditor  of  the  Sand  Springs  Railway, 
Tulsa,  Okla.,  to  succeed  R.  J.  Guillan. 

H.  C.  Lang  has  been  appointed  secre- 
tary and  treasurer  of  the  Western  Ohio 
Railway,  Lima,  Ohio,  to  succeed  R.  B. 
Cook. 

Lieut.-Col.  L.  V.  Patch  has  been  named 
a  member  of  the  Utilities  Commission 
of  Idaho,  succeeding  John  W.  Graham, 
resigned. 

M.  Cummings  has  been  appointed 
auditor  of  the  Springfield  &  Xenia 
Railway,  Springfield,  Ohio,  to  succeed 
J.  F.  Egolf. 

William  Reiser  has  been  appointed 
treasurer  of  the  Electric  Bond  &  Share 
Company,  New  York,  N.  Y.,  to  succeed 
A.  E.  Smith. 

R.  A.  Hock  has  been  appointed  audi- 
tor of  the  United  Gas  &  Electric  Cor- 
poration, New  York,  N.  Y.,  to  succeed 
G.  F.  Bauer. 

W.  E.  Eppler  has  been  appointed 
comptroller  of  the  United  Traction 
Company,  Albany,  N.  Y.,  to  succeed 
W.  H.  Davies. 

A.  B.  Eimer  has  been  appointed  audi- 
tor of  the  Niagara  Gorge  Railroad. 
Niagara  Falls,  N.  Y.,  to  succeed  E.  H. 
Buddenhagen. 

Lee  F.  Swartout,  who  has  been  con- 
nected with  the  Michigan  Railway, 
Jackson,    Mich.,    and    the    predecessor 


company  since  1910,  has  been  appointed 
clerk  to  the  general  manager. 

G.  A.  Richardson,  general  superin- 
tendent of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle,  has 
been  engaged  by  the  Brooklyn  (N.  Y.) 
Rapid  Transit  Company  to  make  an  ex- 
amination of  properties  and  equipment 
of  the  Brooklyn  Rapid  Transit  System 
and  submit  a  report  to  that  company. 

Thomas  Gibson,  who  has  been  master 
mechanic  for  the  Reading  Transit  & 
Light  Company,  Reading,  Pa.,  for  the 
last  three  years,  has  resigned  to  accept 
a  position  as  general  manager  of  the 
Frankford,  Tacony  &  Holmesberg 
Street  Railway,  Philadelphia,  Pa.  Mr. 
Gibson  will  assume  the  duties  of  the 
new  position  on  March  1.  His  office 
will  be  at  Tacony,  Philadelphia. 

Henry  T.  Ledbetter,  formerly  auditor 
of  the  Toledo  Railways  &  Light  Com- 
pany, Toledo,  Ohio,  has  been  appointed 
secretary  of  the  company  to  succeed 
A.  C.  Van  Driesen,  who,  as  noted  in  the 
Electric  Railway  Journal  of  Nov. 
23,  1918,  resigned  to  become  assistant 
treasurer  of  all  the  properties  of  Henry 
L.  Doherty  &  Company  in  Toledo,  in 
active  charge  of  all  financial  matters  of 
the  company. 

L.  K.  Sherman,  chief  engineer  of  the 
Housing  Corporation,  has  been  appoint- 
ed director  of  the  Bureau  of  Industrial 
Housing  and  Transportation,  United 
States  Department  of  Labor,  to  succeed 
Otto  M.  Eidlitz,  whose  resignation  is 
referred  to  elsewhere.  Mr.  Sherman  is 
forty-nine  years  old,  a  native  of  Massa- 
chusetts, and  was  graduated  from  the 
Massachusetts  Institute  of  Technology 
as  a  civil  engineer  in  1892.  His  ex- 
perience for  the  last  twenty-seven 
years  has  been  as  an  engineer  or  execu-  • 
tive  on  construction.  His  offices  are  in 
Chicago. 

Otto  M.  Eidlitz  has  resigned  as  direc- 
tor of  the  housing  bureau  of  the  De- 
partment of  Labor,  L.  K.  Sherman, 
Eastham,  Mass.,  who  has  been  chief 
engineer  of  the  bureau  for  some  time, 
will  succeed  Mr.  Eidlitz  as  director. 
Mr.  Eidlitz  is  resigning  to  return  to 
his  building  interests  in  Brooklyn, 
N.  Y.,  which  he  laid  aside  at  the  out- 
break of  the  war  to  manage  the  gov- 
ernment's housing  program.  The  hous- 
ing bureau  is  one  of  the  agencies  which 
came  into  existence  at  the  beginning  of 
the  war.  How  long  it  will  remain  in 
operation   is   uncertain. 

George  B.  Dobbin  has  resigned  as 
secretary  of  the  Michigan  Railway, 
Jackson,  Mich.,  to  become  comptroller 
and  chief  accountant  of  the  Northern 
Ohio  Traction  &  Light  Company  at 
Akron,  Ohio.  He  has  been  connected 
with  the  company  at  Jackson  since 
1912.  As  a  mark  of  the  existing  friend- 
ship and  in  recognition  of  Mr.  Dobbin's 


favorite  pastime,  he  was  presented  a 
handsome  fisherman's  outfit.  A.  J. 
Bray,  now  treasurer  of  the  Michigan 
Railway,  made  the  presentation  speech. 
In  addition  Mr.  Dobbin  was  given  a 
testimonial,  signed  by  his  associates, 
attesting  further  the  esteem  in  which 
he  is  held. 

Harley  L.  Swift,  formerly  assistant 
superintendent  of  way  and  structures 
of  the  Mahoning  &  Shenango  Railway 
&  Light  Company,  Youngstown,  Ohio, 
has  been  promoted  from  first  lieutenant 
to  captain  and  placed  in  command  of 
Company  C,  Sixteenth  Engineers  (Rail- 
way). He  has  served  continuously  with 
this  regiment  since  its  arrival  in 
France  in  August,  1917.  During  this 
period  the  company  has  constructed  a 
large  advance  depot  and  yards;  built 
standard  and  narrow-gage  railway  be- 
hind the  British  lines  during  March  ana 
April;  constructed  the  Nevers  cut-off 
and  reclaimed  Boche  narrow  and  stand- 
ard-gage railway  during  the  Argonne 
and  Meuse  push,  just  previous  to  the 
end  of  the  war. 

A.  J.  Bray,  at  present  auditor  for  the 
Michigan  Railway,  Jackson,  Mich.,  has 
been  appointed  treasurer  of  the  com- 
pany to  succeed  J.  W.  Glendening,  who 
has  been  made  secretary.  Mr.  Bray  en- 
teied  business  as  a  clerk  in  a  bank  at 
Elkhorn,  Wis.  After  holding  this  posi- 
tion two  years,  he  became  chief  clerk 
of  construction  work  for  the  Bell  Tele- 
phone Company  in  Wisconsin,  acting  as 
auditor  of  the  estimates  of  that  com- 
pany. He  was  connected  with  the 
telephone  concern  for  one  and  one-halt 
years.  In  1906  he  became  connected 
with  the  Michigan  Railway.  In  Jan- 
uary, 1911,  he  was  made  chief  clerk  arid 
in  August,  1912,  he  was  promoted  to 
auditor,  which  position  he  has  filled 
until  the  present  time. 

Edward  F.  Scixas  has  been  appointed 
general  manager  and  official  represen- 
tative at  Monterey,  Neuvo  Leon,  Mex- 
ico, for  the  Monterey  Railway,  Light  & 
Power  Company,  succeeding  Lewis 
Lukes,  heretofore  vice-president  and 
general  manager,  with  offices  at  Toi-on- 
to.  Mr.  Seixas  has  been  general  man- 
ager of  the  Niagara,  St.  Catharines  & 
Toronto  Railway  since  1911.  He  was 
faorn  in  New  York  City  in  1870.  He 
entered  business  as  a  student  with  the 
General  Electric  Company,  Schenec- 
tady, N.  Y.,  and  was  connected  succes- 
sively with  the  World's  Fair  at  Chicago, 
with  the  Amsterdam  Railway,  Light, 
Heat  &  Power  Company,  Amsterdam, 
N.  Y.,  and  then  with  the  Niagara,  St. 
Catharines   &   Toronto   Railway. 

Guy  E.  Tripp,  assistant  chief  of 
ordnance,  who  resigned  recently  from 
the  service  to  return  to  his  duties  as 
chairman  of  the  board  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, on  Feb.  13  was  presented  with 
a  distinguished  service  medal  by  Secre- 
tary of  War  Baker.  The  presentation 
took  place  in  the  Secretary's  office  in 
the  War  Department.  The  citation  as 
published  in  the  army  order  follows: 
"Guy  E.  Tripp — As  chief  of  the  pro- 
duction  division   of   the    Ordnance    De- 
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partment,  and  later  as  assistant  chief  of 
ordnance,  \ie  displayed  fine  technical 
ability  and  broad  judgment  in  system- 
atizing methods  and  practices,  resulting 
in  the  efficient  co-operation  of  indus- 
tries producing  articles  of  ordnance  for 
the  army." 

William  A.  Mellen,  formerly  assis- 
tant manager  of  the  transportation 
division  of  the  United  States  Housing 
Corporation,  has  been  appointed  man- 
ager of  the  transportation  division  to 
succeed  Major  G.  F.  Wells,  who  re- 
cently resigned.  Mr.  Mellen  was  born 
at  Fall  River,  Mass.,  on  Jan.  14,  1880. 
He  received  his  education  there  and 
was  connected  with  the  street  railways 
of  Fall  River,  where  he  worked  under 
the  direction  of  George  W.  Palmer.  At 
the  outbreak  of  the  war  Mr.  Mellen 
was  appointed  supervising  engineer  in 
the  United  States  Navy  in  charge  of 
passenger  transportation  for  the  navy. 
He  later  resigned  to  accept  the  posi- 
tion as  assistant  manager  of  trans- 
portation of  the  United  States  Housing 
Corporation. 

J.  W.  Glendening,  who  has  been  con 
nected  with  the  Michigan  Railway, 
Jackson,  Mich.,  since  1912,  acting  in 
the  capacity  of  treasurer  and  assistant 
to  John  F.  Collins,  the  general  man- 
ager, will  succeed  G.  B.  Dobbin  as 
secretary  of  the  company  and  will  also 
become  secretary  of  the  Saginaw  & 
Bay  City  Railway.  He  is  at  present 
treasurer  of  this  organization.  Mr. 
Glendening  came  to  Jackson  in  1915i 
from  Saginaw  where  he  had  been 
treasurer  for  four  years,  of  the  Sagi- 
naw &  Bay  City  Railway  and  also 
treasurer  of  the  gas  and  electric  com- 
panies operating  in  Saginaw  and  Bay 
City.  Previous  to  coming  to  Saginaw 
he  was  in  the  railway  accounting  de- 
partment of  the  Public  Service  Corpo- 
ration at   Camden,   N.   J. 

Peter  J.  Abt,  special  agent  of  the 
Detroit  (Mich.)  United  Railway,  has 
with  four  of  his  men  been  awarded  the 
French  "Croix  de  Guerre"  for  extra- 
ordinary services  in  capturing  a  nest 
of  Germans,  garbed  as  French  soldiers, 
in  the  act  of  destroying  a  train  of  sus- 
tenance stores.  Later  he  was  given  the 
"Distinguished  Service  Cross"  by  the 
American  forces  for  the  same  act. 
Since  President  Wilson  has  been  in 
France  Captain  Abt  and  the  same  four 
men  have  been  on  secret  service  guard 
attached  to  the  President.  On  leaving 
for  France  Captain  Abt  was  sent  as  a 
casual  officer  unassigned.  Arriving 
"over  there"  Captain  Abt  was  imme- 
diately placed  in  charge  of  a  secret 
service  detachment  consisting  of  en- 
listed policemen  and  detectives  from 
all  parts  of  the  United  States. 

William  L.  Sause,  recently  promoted 
by  Mayor  Craver  of  Youngstown,  Ohio, 
from  service  director  to  be  the  city's 
first  street  railroad  commissioner  un- 
der the  new  service-at-cost  plan  of  op- 
eration for  the  Mahoning  &  Shenango 
Railway  &  Light  Company,  was  born 
in  Youngstown  thirty-six  years  ago. 
His  first  business  connection  was  with 
the  American  Bridge  Company.     After 


spending  five  years  with  this  company 
in  Youngstown  Mr.  Sause  was  sent  to 
Toronto  by  the  company.  He  remained 
there  three  years.  Following  this  came 
four  years  with  the  General  Electric 
Company  when  Mr.  Sause  had  charge 
of  part  of  the  drafting  and  engineering 
department.  While  with  this  company 
he  prepared  for  a  wider  future  by 
taking  a  course  in  structural  and 
bridge  designing.  Next  came  a  posi- 
tion in  the  engineering  department  of 
the  Brown  Hoist  Machinery  Company. 
Three  years  after  joining  the  Brown 
company,  Mr.  Sause  returned  to 
Youngstown  on  a  visit  to  develop  some 
property  he  owned  in  the  East  End  of 
the  city.  A  little  more  than  a  year  ago 
the  newly-elected  Mayor  made  him 
service  director. 

A.  W.  McLimont,  who  in  September, 
1917,  was  appointed  to  succeed  Wilford 
Phillips  in  charge  of  the  active  man- 
agement of  the  Winnipeg  (Man.)  Elec- 
tric Railway,  has  been  elected  vice- 
president  of  the  company.     He  has  also 


A.   W.    McLIMONT 


been  made  a  director.  Mr.  McLimont  is 
a  Canadian  by  birth.  He  is  very  well 
knovpn  in  electric  railway  and  engineer- 
ing circles  in  the  United  States.  He 
has  been  connected  at  various  times 
with  the  Michigan  United  Railways  as 
vice-president  and  general  manager, 
the  San  Francisco-Oakland  Terminal 
Railways  as  vice-president  and  general 
manager,  the  Chicago  &  Milwaukee 
Electric  Railroad  as  general  manager. 
He  entered  public  utility  work  in  1885 
with  the  New  England  Telephone  & 
Telegraph  Company.  Later  he  became 
connected  with  the  Thomson-Houston 
Company,  Boston,  with  which  he  served 
until  1903.  After  much  work  in  or- 
ganizing, installing  and  operating  elec- 
tric railway  and  electric  light  proper- 
ties in  the  United  States,  Mr.  McLimont 
entered  the  foreign  department  of  the 
General  Electric  Company.  His  work 
abroad  included  service  in  Central 
America,  Argentina,  Mexico  and  at 
Lima,  Peru.  After  his  return  to  the 
United  States  from  his  work  in  foreign 
fields,  Mr.  McLimont  became  electrical 
and  operating  engineer  of  the  Public 
Service  Commission  for  the  First  Dis- 
trict of  New  York. 


Minor  Q.  Woodward,  treasurer-man- 
ager of  the  Pine  Bluff  (Ark.)  Company, 
is  dead. 

Horace  G.  Allen,  for  many  years  a 
member  of  the  Boston  (Mass.)  Transit 
Commission,  died  at  Boston  on  Feb.  12. 
He  was  sixty-three  years  of  age.  Mr. 
Allen   was   prominent   in   legal   circles. 

Robert  K.  Black,  who  assisted  in  the 
building  of  the  first  section  of  elevated 
railroad  in  New  York  City  and  who  was 
for  many  years  roadmaster  of  the  Man- 
hattan Elevated  Railway,  now  included 
in  the  system  of  the  Interborough 
Rapid  Transit  Company,  New  York, 
N.  Y.,  died  on  Feb.  22  at  his  home  in 
Scarsdale  at  the  age  of  eighty-two 
years. 

Bruce  W.  Duer,  traffic  expert  for  the 
Public  Service  Commission  of  Mary- 
land, died  on  Feb.  15  of  pneumonia.  Mr. 
Duer  was  born  at  Princess  Anne,  Md., 
fifty-one  years  ago,  and  was  educated 
at  the  Princess  Anne  Academy,  enter- 
ing railway  service  in  1884  with  the 
i''  ew  York,  Philadelphia  &  Norfolk  Rail- 
road, serving  consecutively  as  agent, 
operator,  and  dispatcher  for  several 
years,  then  going  with  the  Baltimore 
&  Ohio,  working  up  to  the  position  of 
superintendent  of  the  Pittsburgh  Divi- 
sion. He  was  vice-president  of  the 
Georgia  &  Florida  Railway,  with  office 
in  Augusta,  Ga.,  for  some  time,  before 
settling  in  Baltimore. 

Edie  B.  Wade,  captain  of  engineers, 
finance,  accounts  and  contracts  section 
of  the  American  Expeditionary  Forces, 
died  of  pneumonia  at  Coblenz,  Ger- 
many, on  Feb.  5.  Captain  Wade  had 
been  on  the  staff  of  Ford,  Bacon  & 
Davis,  engineers,  for  a  number  of 
years.  From  September,  1914,  to 
August,  1916,  he  was  in  their  New 
Orleans  office  as  engineering  account- 
ant on  the  construction  of  the  cotton 
warehouses  and  terminal  and  grain 
elevator  and  also  in  the  preparation  of 
a  report  on  the  operation  of  the  port, 
for  the  Board  of  Commissioners  of  the 
Port  of  New  Orleans,  and  reports  for 
various  other  clients  including  a  report 
on  the  harbor  of  Mobile.  In  December, 
1916,  Captain  Wade  became  attached 
to  the  New  York  office  of  Ford,  Bacon 
&  Davis  and  from  there  was  sent  to 
their  San  Francisco  office,  where  he 
specialized  on  valuation  work  as  engi- 
neering accountant.  In  May,  1918,  he 
enlisted  in  the  engineering  corps  at 
San  Francisco,  receiving  a  commission 
of  captain.  He  was  iThmediately  sent 
to  France  with  the  American  Expedi- 
tionary Forces,  and  has  been  doing  im- 
portant work  at  various  points  in 
France  and  England.  At  the  time  of 
his  death  he  had  just  been  sent  to 
Germany.  Captain  Wade  was  well 
known  in  electric  railway  and  profes- 
sional engineering  circles.  He  is  sur- 
vived by  his  widow  and  two  children. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Railway  Export  Field  Is 
Gradually  Opening  Up 

Inquiries    from    Every    Section    of    the 

Globe    Show    Increasing    Attention 

Paid    to    System    Maintenance 

Although  the  export  field  for  electric 
railway  material  is  not  normally  active 
at  the  present  time  so  far  as  actual 
orders  reported  for  maintenance  and 
new  line  material  are  concerned,  accord- 
ing to  the  numerous  inquiries  which 
manufacturers  and  agents  have  re- 
ceived the  outlook  is  very  promising. 
Throughout  the  past  few  years  the 
foreign  field,  the  same  as  the  domestic 
field,  has  shown  great  hesitancy  in  pur- 
chasing electric  railway  supplies,  and- 
many  railway  electrifications  already 
planned  have  been  held  up  pending  a 
cessation  of  hostilities  and  a  more 
favorable  price  market.  Nevertheless, 
some  small  amounts  of  necessary  main- 
tenance material  have  already  been 
shipped. 

European  Equipment  a  Factor 

A  large  field  for  railway  equipment 
is  open  in  South  America.  Some  of  the 
countries  of  that  continent  have  much 
British  and  German  stock  invested  in 
railways,  and  these  two  countries 
naturally  have  found  an  outlet  for  their 
own  material  which  the  United  States 
may  be  able  successfully  to  combat  at 
the  present  time  while  Britain  and 
Germany  are  returning  to  peace  per- 
suits.  This  is  true  especially  of  rail- 
way motors  which,  it  is  reported,  Eng- 
land is  not  now  prepared  to  manufac- 
ture in  large  quantities;  the  necessary 
control  for  these  motors  however  they 
are  able  to  turn  out. 

The  South  American  market  is 
rather  more  active  now  than  any  of  the 
others.  To  these  southern  republics 
there  have  been  recent  shipments  of 
orders  for  rail  welding  and  bonding 
equipment  and  pole  line  hardware  and 
porcelain.  Inquiries  have  been  reported 
on  many  different  materials,  notably 
bare  trolley  wire,  rail  bonds  and  track 
specialties,  such  as  switches,  frogs, 
cross-overs,  etc. 

Canada  also  is  rather  active  in  the 
railway  field.  Negotiations  are  at  pres- 
ent under  way  for  a  number  of  safety 
cars  for  Toronto,  and  practically  all 
types  of  materials  have  found  inquiries. 
Canada  is  the  only  country  reported  in 
the  field  for  safety  cars — South  Amer- 
ican countries  have  not  yet  come  to  the 
point  where  this  class  of  service  ap- 
pears to  be  required.  It  is  very  notice- 
able that  these  southern  countries  de- 
mand little  in  the  way  of  refinements 
in  equipment,  and  the  cheaper  grades 
of  materials  consequently  have  found 


a  better  market  than  higher  priced 
goods.  This  lower  grade  of  material 
has  been  pushed  very  strongly  by  the 
British  and  German  manufacturers. 

Porto  Rico  is  a  buyer  of  wire  fence 
for  rights-of-way,  and  the  Dutch  East 
Indies  is  in  the  market  for  track  equip- 
ment. 

The  European  market  is  beginning  to 
show  signs  of  activity.  One  of  the 
largest  fields  for  American  manufac- 
turers is  that  of  electric  rail  welding 
and  bonding,  for  there  is  reported  only 
one  European  manufacturer  of  metallic 
electrode  rail  welders  and  that  is  a 
British  firm.  Much  interest  has  been 
manifested  recently  in  this  equipment 
by  Norway.  Switzerland  is  in  the  mar- 
ket for  copper-clad  wire  for  railway 
transmission,  telegraph,  telephone  and 
signal  purposes,  and  for  wire  for  manu- 
facturing into  fences  for  rights-of-way. 

The  confidence  in  the  immediate  field 
for  electric  railway  equipment  is  further 
shown  in  the  number  of  individuals 
who  have  recently  been  reported  as 
seeking  agencies  for  various  kinds  of 
equipment  for  foreign  fields.  The  di- 
versity of  countries  from  which  orders 
and  inquiries  are  coming  gives  further 
evidence  that  railway  development  is 
not  localized  in  any  one  continent  but  is 
in  general  world-wide. 


Increase  in  Maintenance 
Supplies  Since  1914 

Figures   on  One   Road   Show   Virtually 

Same  Volume  of  Goods  Bought  Per 

Car-Mile  in  1918  as  in  1914 

A  particularly  interesting  set  of 
figures  showing  quantities  and  prices 
of  typical  maintenance  material  pur- 
chased in  1914  and  1918  by  a  road  of 
303  miles  of  track  in  1918  and  oper- 
ating virtually  the  same  car  mileage  in 
the  two  years,  namely  8,836,333  car- 
miles  in  1918  and  8,853,958  car-miles 
in  1914.  The  amount  spent  for  this 
material  in  1914  was  $161,774.44  and 
in  1918  was  $303,160.25.  The  increase 
in  unit  price  in  1918  over  1914  was 
105  per  cent.  This  road,  the  Worcester 
(Mass.)  Consolidated  Street  Railway,  it 
will  be  seen  from  the  figures,  purchased 
in  the  two  years  about  the  same  volume 
of  material.  With  the  car-miles  virtu- 
ally the  same  in  each  year  it  is  inter- 
esting to  note  that  in  this  case  the 
volume  of  supplies  purchased  per  car- 
mile  was  the  same.  The  individual 
items,  of  course,  showed  different  vol- 
umes of  purchases  but  on  the  whole 
the  quantity  of  goods  was  the  same 
per  car-mile  in  each  of  the  years  for 
which  figures  are  shown. 


TYPICAL  MATERI 
Per  Cent 
Increased 

Material  Price 

Axles. 135 

Field  coils j  27 

Armature  coils 105 

Steel  wheels j  1 1 

Chilled  wheels 108 

Controlkr  segments 1 38 

Trolley  wheels,  4i  in j  59 

Trolley  wheels,  55  in 108 

Shoe  heads   144. 

Truck  castings 94 

Steel  castings 1 1 9 

Malleable  iron  castings 74 

Commutator  segments 117 

Mallcabli--iron  armature  bearings.       87 

Malleable-iron  axle  bearings 46 

Trolley  wire  No.  00 92 

Copprr  bonds 82 

Steel'piniona 132 

Steel  gears 113 

Trolley  wire  No.  0000 96 

Canvas 1 58 

Babbitt  metal 236 

Brakeshoes 24 

Cold-roUcd  steel 100 

Norway  iron 181 

Glass    103 

Trolley  bases 90 

Signal  switches 30 

Mechanical  ears  4/0 161 

Plain  ears  4/0 JOO 

Plain  ears  2  '0 1 46 

Trolley  harps 67 

Friction  tape 89 

Trolley  rope 1 34 

Ties 30 

Brake  cable 249 

Overhead  frogs 263 

.Tournal  bearings 81 

Tie  rods 179 

Controller  fingers 33 

Axle  collars 93 

Brush  holders     38 

dear  cases  (malleable) 1 39 

Car  naint 18 

Rubi>cr-covered  wire...... . ; . . . .  105 

Trolley  poles 116 

Brass  axle  bearinrs 74 


AL  QUANTITIES  AND  PRICES 


Quantity 
36 
624 

480  sets 

132 

1,248 

4,457 

2,532 

996 

1,140 

113 

67  lbs. 
1,904  lbs. 
36  sets 
312 
264 
253,667  lbs. 
1,632 
636 
192 
69,690  lbs. 
1,944  yds. 
1 5,672  lbs. 
15,852 
4,917  lbs. 
17,939 
2.168  Us. 
20 
20 
1,914 
1,104 
3,588 
444 
5,028  lbs. 
1,956  lbs. 
64,614 
3,896  ft. 
120 
768 
1,419 
3,224 
73 
267 
84 
324  lbs. 
49.045  ft. 
228 
120 


1914 


•  1918- 


Unit  Price 

Quantity 

Unit    Pri'i 

til   73 

72 

$27.58 

21.09 

752 

47  80 

33  36 

1,200  sets 

68  23 

18.25 

252 

38.50 

7.48 

1,155 

15.53 

.064 

1,520 

.152 

.58 

5,040 

1    50 

.93 

960 

1.93 

2.25 

795 

5   50 

3  09 

250 

6.00 

.09 

395  lb. 

,  197 

.  0575 

3,025  lbs. 

10 

21.56 

96  sets 

46  85 

.70 

296 

1    31 

1.07 

769 

1    56 

0  1495 

16.658  lbs. 

.2868 

82 

1,036 

1.49 

3  52 

900 

8   15 

10.45 

348 

22  30 

1701 

13,872  lbs. 

.3335 

71 

1,367  vds. 

-  1   83 

.33 

8,650  lbs. 

111 

54 

19,525 

.67 

.05 

4.100  lbs. 

10 

0267 

5.900  lbs. 

.075 

335 

2.200  Its. 

681 

12.60 

58 

24  00 

20  00 

30 

26.00 

.115 

420 

.30 

.31 

2,460 

.62 

.2156 

4.320 

.53 

.60 

640 

1.00 

.19 

5.535  lbs. 

.36 

32 

2.853  lbs. 

.75 

.46 

50,441 

.60 

.0459 

7,024  ft. 

.16 

1.15 

121 

4   18 

1.36 

1.380 

2.46 

.164 

1.260 

457 

.30 

3,520 

.40 

2.59 

164 

5  00 

2  55 

344 

3.53 

15.92 

372 

38.00 

.22 

1,475  lbs. 

.26 

0402 

110.500  ft. 

.0826 

1   25 

385 

2.70 

7.25 

417 

12.65 
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Rolling  Stock 


Rutland  Railway  Light  &  Power  Com- 
pany, Rutland,  Vt.,  will  during  the  year 
equip  two  one-man  cars. 

Goldsboro  (N.  C.)  Electric  Railway 
expects  to  purchase  this  year  two 
single-trucli   closed  cars. 

Tidewater  Power  Company,  Wilming- 
ton, N.  C,  expects  to  purchase  this  year 
equipments  for  two  suburban  cars. 

Savannah  (Ga.)  Electric  Company 
reports  that  it  expects  during  the  cur- 
rent year  to  purchase  twenty  one-man 
cars. 

Kensington  (Md.)  Railway  reports 
that  it  will  purchase  this  year  one 
double-truck  passenger  car  if  costs 
drop  to  the  old  base. 

Kansas  City,  Lawrence  &  Topeka 
Railroad,  Kansas  City,  Kan.,  during 
this  spring  will  change  one  single  truck 
car  to  one-man  pay-as-you-enter  type. 

Winona  Interurban  Railway,  Warsaw, 
Ind.,  will  purchase  this  year  ten  40-ft. 
freight  trail  cars.  All  city  car  equip- 
ment is  to  be  changed  over  for  one-man 
operation. 

Capital  Traction  Company,  Washing- 
ton, D.  C,  has  received  and  is  now 
operating  the  twenty  new  cars  ordered 
last  summer,  specifications  of  which  ap- 
peared in  these  columns  on  April  20, 
1918. 

Southwestern  Gas  &  Electric  Com- 
pany, Texarkana,  Ark.,  has  received  ten 
new  cars  of  the  latest  improved  pat- 
tern, to  replace  those  destroyed  in  the 
fire  that  recently  burned  the  company's 


carhouse,  as  noted  in  these  columns  on 
Feb.  1. 

Washington  Railway  &  Electric  Com- 
pany, Washington,  D.  C,  lost  part  of  its 
Eckington  carhouse  and  twelve  cars  in 
a  recent  fire.  Most  of  the  burned  cars 
were  of  the  old  hand-brake  type,  but 
several  were  of  the  large  type  operat- 
ing the  Maryland  and  Rockville  lines. 
The  trucks  of  the  latter,  however,  were 
saved.  The  company  has  put  in  opera- 
tion twenty-one  of  the  fifty  new  cars 
ordered  last  summer,  specifications  of 
which  were  given  in  the  issue  of  this 
paper  for  May  4,  1918.  Several  more 
car  bodies  and  trucks  have  been  re- 
ceived and  are  in  storage  awaiting 
delivery  of  motors,  some  of  which  have 
now  been  shipped. 


Trade  Notes 


Chicago  (111.)  Pneumatic  Tool  Com- 
pany has  moved  its  Cleveland  district 
office  from  Room  813  to  Rooms  406-408 
Engineers  Building.  Ross  Watson  is 
district  manager. 

Independent  Pneumatic  Tool  Com- 
pany announces  that  after  March  1,  the 
Eastern  branch  of  the  company  will  be 
located  at  1463  Broadway,  at  Forty- 
second  Street,  New  York  City.  This 
change,  the  company  states,  has  become 
necessary  owing  to  its  increased  busi- 
ness in  the  East. 

American  Car  &  Foundry  Company, 
St.  Charles,  Mo.,  has  moved  into  its 
new  machine  and  pattern  shop,  recently 
completed  by  the  Dickie  Construction 
Company  of  St.  Louis.    The  building  is 


a  fireproof  structure,  costing  approxi- 
mately $150,000,  and  covers  240  ft.  x 
95  ft.  of  floor  space. 

James  N.  Hatch,  consulting  engineer, 
Chicago,  has  formed  an  association  with 
Henry  C.  Eckland,  to  act  as  architects 
and  engineers  under  the  firm  name  of 
Henry  C.  Eckland  &  Company.  Mr. 
Hatch  will  also  continue  his  consulting 
practice  of  public  utility  and  industrial 
engineering  as  heretofore. 

Carl  P.  Dennett,  Major,  U.  S.  A., 
treasurer  of  the  Griffin  Wheel  Company 
at  Boston,  has  returned  to  this  country 
and  is  resting  up  in  the  South.  He 
was  chosen  by  Henry  P.  Davison  of  the 
American  Red  Cross  as  its  representa- 
tive in  complete  charge  of  the  welfare 
of  American  prisoners  in  Germany. 

The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  Mo.,  has  made  ar- 
rangements to  distribute  3000  shares  of 
stock  to  officers,  department  execu- 
tives, and  their  immediate  principal 
assistants,  at  par,  according  to  an  an- 
nouncement by  President  W.  A.  Lay- 
man. The  stock  is  now  quoted  in  the 
market  at  $125  a  share. 

Major  Ainslie  A.  Gray  has  retired 
from  the  Ordnance  Department  and 
under  the  firm  name  of  A.  A.  Gray  &  • 
Company  has  opened  offices  at  1547 
Marquette  Building,  Chicago,  111.,  where 
he  will  assist  manufacturers  in  solv- 
ing their  problems  of  production,  ad- 
vertising and  selling  and  distribution. 
Before  the  war  Major  Gray  was  a  mem- 
ber of  the  firm  of  Gray  &  Benjamin  of 
Chicago,  and  prior  to  the  establish- 
ment of  that  firm  was  editor  of  the 
Electrical  Review. 


NEW  YORK  METAL  MARKET  PRICES 

Feb.  13  Feb.  27 

Copper,  ingots,  cents  per  lb 17.50                              15.25 

Copper  wire  base,  cents  per  lb 20.75                       18.75tol9.00 

Lead,  cents  per  lb 5,00                               5.25 

Nickel,  cents  per  lb ^0                                40.00 

Spelter,  cents  per  lb 6.80                               6.55 

Tin,  cents  per  lb t72.50                           t72.50 

Aluminum,  98  to  99  per  cent.,  cents  per 

lb .  31.50                           31.50 

t  Government  price  in  25-ton  lots  or  more'  f.  o.  b.  plant. 

ELECTRIC  RAILWAY 

Feb.  1 3  Feb.  27 

Rubber-covered  wire  base.  New  York, 

cents  per  !b 25                                    23 

Weatherproof  wire  (100  lb.  lots),  cents 

per  lb..  New  York 3l.25to33.75             28.75to    33.75 

Weatherproof  wire  (100  lb.  lots),  cents 

per  lb.,  Chicago 30.75  to    35.75           30.  75  to    37.35 

T  rails  (A.  S.  C.  E.  standard) ,  per  gross 

ton $60.00to  J65.00         $60.00  to  $65.00 

T  rails  (A.  S.  C.  E.  standard) ,  1 00  to  500 

ton  lots,  per  gross  ton $57. 00  to  $60.00         $57.  00  to  $60.00 

T  rails  (A.  S.  C.  E.  standard),  500  ton 

lots,  per  gross  ton $55.00  to  $60.  00 

T  rail,  high  (Shanghai),  cents  per  lb. .  .  3i 

Rails,  girder  (grooved),  cents  per  lb 4i 

Wire  nails,  Pittsburgh,  cents  per  lb. . . .  3j 
Railroad  spikes,  drive,  Pittsburgh  base, 

cents  per  lb 3 .  90 

Railroad  spikes,  screw,  Pittsburgh  base, 

cents  per  lb 8 

Tie  plates  (flat  type),  cents  per  lb 3 

Tie  plates  (brace  type) ,  cents  per  lb . . .  3 

Tie  rods,  Pittsburgh  base,  cents  per  lb. . .  7 

Fish  plates,  cents  per  lb 3 

Angle  plates,  cents  per  lb 3 

Angle  bars,  cents  per  lb 3 

Rail  bolts  and  nuts,  Pittsburgh  base, 

cents  per  lb 4 .  "0 

Steel  bars,  Pittsburgh,  cents  per  lb 2 .  70 

Sheet  iron,  black  (24  gage),  Pittsburgh, 

cents  per  lb ■.■■■.  4.55 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb •          5. 60 

Galvanized    barbed   wire,    Pittsburgh, 

oents  per  lb ".  4.35 


OLD  METAL  PRICES— NEW  YORK 


$55. 00  to  $60.00 
3J 
4i 
3i 

3.90 


3 
3 
7 
3 
3 
3 

4.90 
2.70 

4.55 

5.60 

4.35 


Feb. 13 

Heavy  copper,  cents  per  lb 1 4 .  50  to     15.00 

Light  copper,  cents  per  lb 1 1 ,  50  to     1 2 .  00 

Heavy  brass,  cents  per  lb S.OOto      8.25 

Zinc,  cents  per  lb 5 .  25  to      5.50 

Yellow  brass,  cents  per  lb 6.  50  to      6.  75 

Lead,  heavy,  cents  per  lb 4.  75  to      4.25 

Steel  car  axles,  Chicago,  per  net  ton $28,00to  $30.00 

Oldearwheels,  Chicago,  per  gross  ton...  $22.00to  $23.00 

Steel  rails  (scrap) ,  Chicago,  per  gross  ton  $16.  50  to  $17.50 

Steel  rails  (relaying) ,  Chicago,  gross  ton.  $50 .  00  to  $55 .  00 

Machineshopturnings,  Chicago,  net  ton  $6.00to    $6.50 

MATERIAL  PRICES 


Galvanized  wire,  ordinary,  Pittsburgh, 

cents  per  lb 

Car  window  glass  (single  strength) ,  first 

three  brackets,  A  quality,  New  York, 

discount  t 

Car  window  glass  (single  strength,  first 

three  brackets,  B  quality) ,  New  York, 

discount 

Car  window  glass  (double  strength,  all 

sizes  AA  quality) ,  New  York  discount. 
Waste,  wool  (according  to  grade) ,  cents 

per  lb 

Waste  cotton  ( 1 00  lb.  bale)  cents  per  lb.. 
Asphalt,  hot  (150  tons  minimum)  per  ton 

delivered 

Asphalt,  cold  ( 1 50  tons  minimum,  pkgs. 

weighed  in,  F.  O.  B.  plant,  Maurer, 

N.  J.) ,  per  ton 

Asphalt  filler,  per  ton 

Cement  (carload  lots).  New  York,  per 

bbl 

Cement  (carload  lots) ,  Chicago,  per  bbl . 
Cement  (carload  lots) ,  Seattle,  per  bbl . . 
Tjnseed  oil  (raw,  5  bbl.  lots) ,  New  York, 

per  gal .  - 

Linseed  oil  (boiled,  5  bbl.  lots) ,  New 

York,  per  gal 

White  lead  (100  lb.  keg).  New  York, 

cents  per  lb    

Turpentine  (bbl.  lots) ,  New  York,  cents 

per  gal 


Feb. 13 
3.95 

77% 

77% 

79% 

13  to  20 
1 1  to  1 3 


$43.00 
$45.00 

$3.20 
$3  34 
$3.68 

$1.48 

$1.55 

13 

71}  to  72 


Feb. 

13.  GO  to 

1 1 .  00  to 

7.  50  to 

5.25  to 

6.00  to 

4.75  to 

$28.00  to 

$22.00  to 

$15.  50  to 

$15.50  to 

$5.50  to 


27 

13.50 

11.25 

7.75 

5.50 

6  50 

4.87 

$30.00 

$23.00 

$16  50 

$16.50 

$6.00 


Feb.  27 
3.95 

77% 

77% 

79% 

13  to  20 
II  to  13 


$30.00 

$3  20 
$3.34 
$3.68 

$1.48 

$1.55 

13 

70  to  71 


t  These  prices  are  f .  o.  b.  works,  with  boxing  chargetB  extra. 
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Franchises 


Buffalo,  N.  Y. — The  Frontier  Electric 
Railway  Company,  owned  by  the  Inter- 
national Railway,  is  seeking  by  the 
provisions  of  a  bill  introduced  in  the 
State  Legislature  at  Albany,  an  exten- 
sion of  two  years  within  which  to  be- 
gin construction  of  its  proposed  line 
between  Buffalo  and  Niagara  Falls. 
The  company  also  seeks  a  two  years' 
extension  of  life  of  its  franchise. 


Track  and  Roadway 


Oakland,  Antioch  &  Eastern  Railway, 
Oakland,  Cal. — As  a  result  of  the  nego- 
tiations for  the  reorganization  of  the 
Oakland,  Antioch  &  Eastern  Railway, 
the  Oakland  &  Antioch  Railway  and 
the  San  Ramon  Valley  Railway,  which 
have  extended  over  a  number  of  years, 
a  new  corporation  to  be  known  as  the 
San  Francisco,  Oakland  &  Sacramento 
Railway  is  to  be  formed  to  take  over 
the  properties  of  the  reorganized  com- 
panies, announcement  to  this  effect  hav- 
ing been  made.  The  reorganization  plan 
,  presented  to  holders  of  the  securities 
of  the  three  companies  for  their  ap- 
proval a  year  ago  was  declared  to  be 
fully  operative,  85  per  cent  of  the  hold- 
ers of  the  various  classes  of  securities 
issued  by  the  companies  having  given 
their  assent  to  the  plan. 

Waterbury  &  Milldale  Tramway, 
Waterbury,  Conn. — The  Waterbury  & 
Milldale  Tramway  plans  to  extend  its 
line  to  connect  with  the  line  of  the  Con- 
necticut Company  at  Dickerman  Cor- 
ners,  Milldale   Township. 

East  St.  Louis  Suburban  Railway, 
East  St.  Louis,  111.— The  East  St.  Louis 
&  Suburban  Railway  Company  will  in- 
stall about  7  miles  of  new  double  track 
due  to  city  street  improvement  plans. 
The  rail  will  be  a  7-in.  91-lb.  T-rail  laid 
on  both  concrete  and  ballast  foundation. 
It  is  expected  that  the  work  will  com- 
mence about  May  1. 

Charleston,  Mo. — It  is  reported  that 
the  construction  of  a  line  from  Charles- 
ton to  the  Mississippi  River  opposite 
Hickman,  Ky.,  is  under  consideration  by 
local  capitalists.  The  Charleston  Com- 
mercial Club  may  be  able  to  give  in- 
formation. 

New  York  Municipal  Railway,  Brook- 
lyn, N.  Y. — The  Committee  on  Transit 
of  the  Board  of  Estimate  recently  ap- 
proved the  Ashland  place  connection 
between  the  Fulton  Street  elevated 
line  and  the  Fourth  Avenue  subway  in 
Brooklyn.  The  connection  calls  for  the 
construction  of  an  incline  from  the 
Fulton  Street  line  under  Fulton  Street 
from  Cumberland  Street  to  Ashland 
Place. 

Buffalo  &  Depew  Railway,  Buffalo, 
N.  Y. — The  Public  Service  Commission 
for  the  Second  District  of  New  York  re- 
cently passed  an  order  approving  the 
construction  by  the  Buffalo  &  Depew 
Railway  of  a  single  track  extension,  sid- 
ings, etc.,  of  the  company's  line  from 
Burlington  Avenue  and  Ellicott  Road  in 


the  town  and  village  of  Lancaster, 
easterly  in  Ellicott  Road  to  Central 
Avenue  and  along  Central  Avenue  in 
Lancaster  Village  to  50  ft.  north  of  the 
New  York  Central  Railroad. 

Niagara   Junction   Railway,   Niagara 
Falls,  N.  Y.— Plans  are  being  made  by 


Power  Houses,  Shops 
and  Buildings 


Shore    Line    Electric    Railway,    Nor- 
wich, Conn. — Work  is  under  way  by  the 
i-u     ni,      u        X  /-.  ~,  ,.T-         -     Shore  Line  Electric  Railway  on  the  con- 

^„n„    r^i-l"..!    .^T^JfJ"  °*  Niagara    struction  of  a  substation  at  West  View. 

The  power  house  at  Mystic  will  be  dis- 
continued, the  new  building  obtaining 
power  from  Greenville. 

Potomac  Electric  Power  Company, 
Washington,  D.  C. — Plans  have  been 
completed  and  contracts  are  now  being 
awarded  by  the  Potomac  Electric  Power 


Falls  to  have  the  Niagara  Junction 
Railway  extend  its  electric  line  so  as  to 
skirt  the  city  and  make  a  belt  line  loop 
of  the  city's  industrial  section.  The 
Niagara  Junction  Railway  operates  con- 
siderable trackage  for  its  electric  loco- 
motives along  Buffalo  Avenue  and  it  is 
planned  to  extend  the  line  so  as  to  tap 


the    lower    milling    district.      The    city     Company,  controlled  by  the  Washington 
would  be  asked  to  allow  the  company     ^^Y'^^y  &  Electric  Company,  for  a  sec 


to  operate  its  locomotives  over  certain 
tracks  of  the  International  Railway  so 
as  to  connect  with  certain  proposed 
tracks.  The  road  is  electrified  and  the 
Chamber  of  Commerce  believes  the  pro- 
posed extension  would  meet  with  prac- 
tically no  opposition. 

London  (Ont.)  Street  Railway. — The 
London  Street  Railway  is  contemplat- 
ing the  reconstruction  of  some  of  its 
lines  in  London. 

Morristown,  Tenn. — Plans  have  been 
prepared  for  the  construction  of  an 
electric  railway  from  Morristown  to 
Pressmen's  Home,  about  30  miles,  and 
an  extension  to  Kyle  Ford,  making  a 
total  length  of  about  50  miles.  John 
N.  Adams,  Nashville,  chief  engineer. 


ond  extension  of  the  turbine  room  at 
its  Bennings  piant,  consisting  of  the 
installation  of  one  20,000-kw.  G.E.  tur- 
bo-generator and  Worthington  surface 
condenser.  The  company  recently 
completed  an  extension  of  its  turbine 
and  boiler  rooms,  the  work  consisting 
of  the  installation  of  one  15,000-kw. 
Westinghouse  turbo-generator,  Worth- 
ington surface  condenser  and  six  1000- 
hp.  Babcock  &  Wilcox  boilers  with  Tay- 
lor stokers,  together  with  coal  and  ash 
handling  equipment,  boiler  feed  pumps, 
heaters,  etc. 

Hamilton  Utilities  Company,  Benton, 
111. — A  new  substation,  outdoor  type, 
equipped  with  three  100-kva.  transform- 
ers, is  being  erected  by  the  Hamilton 


Utilities  Company,  operated  by  the  Cen- 
Dallas,  Tex. — The  organization  of  an     tral  Illinois  Public  Service  Company  of 
electric  railway  company  for  the  pur-     Mattoon. 


pose  of  building  a  line  through  the 
Mount  Auburn  and  Park  View  additions 
to  the  city  of  Dallas  has  been  under- 
taken. This  action  was  decided  on 
when  the  Dallas  Railway  Company  de- 
clined to  grant  the  petition  of  property 
owners  of  these  additions  for  a  street 
car  line.  The  proposed  company  will 
be  capitalized  at  $150,000  and  will  build 
and  operate  a  line  about  li  miles  long 
to  connect  with  the  Dallas  Railway 
Company's  line  near  Fair  Park.  The 
proposition  is  being  promoted  by  Henry 
G.  Wills,  and  one-half  the  capital  stock 
has  been  subscribed.  Application  will 
be  made  at  once  to  the  Secretary  of 
State  for  a  charter,  after  which  the  line 
will  be  built. 

Northern  Texas  Traction  Company, 
Fort  Worth,  Tex. — It  is  reported  that 
the  Northern  Texas  Traction  Company 
plans  to  construct  an  extension  to  the 
Santa  Fe  station. 

Waco,  Tex.— D.  T.  Shaw  of  Hills- 
boro,  is  taking  steps  to  promote  a  com- 
pany for  the  purpose  of  building  an 
electric  interurban  line  from  Waco 
through  Hillsboro  and  Cleburne  to  Fort 
Worth.  The  Tarrant  County  Traction 
Company  operates  a  line  from  Fort 
Worth  to  Cleburne.  Mr.  Shaw  plans  to 
purchase  this  line  and  extend  it  to 
Waco. 

Monongahela  Valley  Traction  Com- 
pany, Clarksburg,  W.  Va. — The  Monon- 


Illinois  Central  Electric  Railway, 
Canton,  111. — Plans  have  been  made  by 
the  Illinois  Central  Electric  Railway  for 
the  construction  of  an  office  building, 
including  freight  house  and  waiting 
room,  at  Canton. 

Water,  Light  &  Transit  Company, 
Carrollton,  Mo. — The  installation  of  a 
water  filtering  system  and  other  im- 
provements to  its  properties  is  contem- 
plated by  the  Water,  Light  &  Transit 
Company. 

Kansas  City,  Mo.— The  firm  of  Wight 
&  Wight,  architects,  Kansas  City,  has 
been  employed  by  the  Interurban  Cen- 
tral Station  Company  to  design  the 
proposed  interurban  passenger  terminal 
at  Tenth  and  McGee  Streets.  Contracts 
for  the  project  will  probably  be  let  in 
the  early  summer. 

St.  Joseph  Railway,  Light,  Heat  & 
Power  Company,  St.  Joseph,  Mo.— This 
company  has  installed  an  additional 
feed  pump  and  coal  crusher  at  its  pow- 
er house.  A  new  boiler  will  also  be  in- 
stalled. 

New  York  Municipal  Railway  Corpor- 
ation, Brooklyn,  N.  Y. — Bids  will  be 
received  by  Lindley  M.  Garrison,  re- 
ceiver of  the  New  York  Municipal  Rail- 
way Corporation,  until  March  4  for  the 
installation  of  electrically  driven,  au- 
tomatically controlled  seepage  and 
emergency  pumps,  etc.,  in  the  pump 
rooms  of  the  Sixtieth  Street  and  Mon- 


gahela  Valley  Traction   Company  con-  tague  Street  tunnels.    Plans  and  further 

templates  the  extension  of  its  line  from  information    may    be    obtained    at    the 

Wolf  Summit  to  West  Union  or  Shir-  Municipal    Railway's    offices    at    Room 

ley.  412,  85  Clinton  Street,  Brooklyn. 
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Peacock  Brakes  from 
Coast  to  Coast 


Scores  in  use  for  years  in 
San  Antonio 

San  Antonio's  famous  200-year-old  structure,  the  Alamo,  and  San 
Antonio's  Peacock  Brakes  both  endure  for  just  one  reason.  Both  were 
built  honestly — and  time,  in  the  one  case,  and  service,  in  the  other, 
play  no  havoc  with  them.  Maintenance  costs  are  almost  unknown 
in  connection  with  San  Antonio's  Peacocks  (the  name  of  any  other 
city  using  these  brakes  might  be  substituted  here  for  San  Antonio,  with 
equal  truth).  Peacocks  keep  the  cars  making  revenue  miles  in  any 
kind  of  weather,  under  any  traffic  conditions.  And  such  miles  are  of 
vital  importance  now,  when  revenue  means  so  much.  For  old  cars  or 
new,  one  man  or  two-man  service — lowest  in  first  cost  and  final 
figures. 


Next  Stop— EL  PASO 


National  Brake  Co. 

Buffalo,  N.  Y. 
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Baivkoera  ^  ^^ftgin^ervs  | 


jForb,  Bacon  ^  2)avt6, 

Engineers. 


New  Orleans 


115  BROADWAY 

NEW  YORK  San  Francisco 


STONE  &  WEBSTER 

Industrial  Plants  and  Building's.  Steam  Power  Stations,  Water 
Power  Developments,  Substations.  Gas  Plants.  Transmission 
Lines,  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


43  EXCHANGE  PLACE 

LONDON 


CONTRACTORS 
OPERATORS 
NEW  YORK 

CHICAGO 


SANDERSON  &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RArLWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN    FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC   INSTITUTE 
WORCESTER,    MASSACHUSETTS 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

IllumlnallnK  BIdii. 


YOUNGSTOWN,  OHIO 

Mabonlng  Bank  Bldg. 


Scofield  Engineering  Co.    ""viSui^AvH^i^T'T 

POWER  STATIONS  OAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,   Photometrical  and 

Mechanical  Testing. 

80th  Street  and   East  End  Ave.,   New  York,  N.  Y. 


The  Coal  &  Iron  National  Bank 
of  the  City  of  New  York 

Capital,  Surplus  &  Profits  $1,635,000 
Resources  Nearly  $10,000,000 


Offers  to  dealers  every  facility  of  a  New  YoHe 
Clearing  House  Bank. 


H.  M.  Byllesby  &  Company,  Inc. 


NEW  YORK  CHICAGO  TACOMA 

Trinity  Bldg.  No.  208  So.  La  Salle  St..  Washington 

Purchase,  Finance,  Construct  and  Operate  Electric  Light 

Gas,  Street  Railway  and  Water  Power  Properties 

Examination  and  reports  Utility  Securities  Bought  and  Sold 


JOHN  A.  BEELER 

OPERATING  AND   RATE   INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


WOODMANSEE  &.  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Banic  Bldg. 


CHICAGO 

784  Continental   &.  Commercial 
National  Bank  Bldg. 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND   iVIANAGEMENT 

OF  ELECTRIC  RAILWAYS 


7S  West  Monroe  St. 


CHICAGO,  ILL. 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraisals,  Reorganizations 
683  Atlantic  Ave.,  Boston,  Mass. 


THE  p.  EDW.  WISH    SERVICE,  Inc. 

Suiu  1710  DETECTIVES  Suite  715 

Park  Row  Bldp.,  New  York        Board  of  Trade  Bldg.,  Boston 


Frwl 
Wm. 

erlck  Pargent 
8.  Monroe 

SARGENT  &  LUNDY, 

1412  EdUon  Bldg.,  72  W.  Adsm. 

Engineers 
St.,  Chicago 

A    I).  Lundy 
Jauifs  Lyman 

III. 
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OideisWillNOT  Save  Oil- 

No  matter  how  peremptory  your  orders  to  your  employees, 
unless  your  oil  storage  system  is  modern  and  efficient  oil,  time, 
labor  and  money  will  be  wasted  whether  intentionally  or  uninten- 
tionally. 

You  cannot  be  everywhere,  cannot  supervise  everything.  It 
stands  to  reason  that  the  old  method  of  drawing  oils  from  leaky 
faucets  and  wooden  barrels  is  not  as  accurate  as  a  self-measuring 
pump,  which  measures  accurately  no  matter  whether  the  one  filling 
the  measure  is  watching  or  not.  If  you  wish  a  pint  of  oil  you  get 
exactly  a  pint,  no  more,  no  less.  Not  a  drop  of  oil  is  wasted. 
There  is  no  leakage,  seepage,  or  shrinkage,  nor  is  your  oil  contam- 
inated by  dust  or  dirt. 

A  Gilbert  &  Barker  Oil  Handling  System  is  well 
worth  investigating.  Write  now,  not  tomorrow, 
or  the  day  after,  for 

Gilbert  &  Barker 
Oil  Handling  Outfits 

pay  for  themselves  in  a  very  short  time.  Send  for 
Bulletin  60. 

Today  is  a  better  day  than  tomorrow — write. 

Gilbert  &  Barker  Manufacturing  Co.,  Springfield,  Mass. 


Established  1865 
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Now  Ready 

McGraw  Electric  Railway  List 

for  February,   1919 

It  contains  valuable  information  of  the  following  character : 


OHIO. 

AKKON.     140.000.     (1917). 

779— Northern     Ohio    Trartloii     **= 
Lt.  Co — Office,   808    Terminal    Bldg.-«. 
(Conrrols   CHnton-Akron   Conhol.    Ry.  ^ 
Co.,  which  wa8  formed  by  consolida- 
tion of  iht  Canton-Akron  Ry.  Co.,  t  an-  ^ 
ton-New  Pliiladelphia  Ry.  Co.  and  The  ^ 
TuKcarawas  Trac.  Co. ;  also  owns  tntire 
capital  stock  of  Akron,  Wadswonh  & 
Western  Trac.  Co.)    (Connects  Cleve-^ 
land,  Akron,  Canton.  Massil Ion,  Wads-  ^ 
worth,  Barberion,  Kent,  Ravenna,  N6w 
Philadelphia  and  Uhrichsville.) 

Pres.  B.  C.  Cobb, 

14  Wall  St.,  New  York,  N.  Y.  \ 
(T.  A.  Kenney "  "       * 

V.  Prests.  J.  Gin.  Mgr. 

(     A.  C.  Blinn ..Akron 

Sec.  Chas.  H.  Lahr ■• 

Asst.  Sec.  <t  Asst.  Treas. 

Geo.Sprague,  Jr 14  Wall  St. 

New  York,  N.  Y. 

Gen.  Audr.  H.  G.  Keesler,    " 

Treas.  James  Sweeney '.Akron 

Gen.  Mgr.  A.  C.  Bllnn ,      " 

Gen.  Supt.  Ky.  Bept. 
Frank  I.  Hardy " 

Gen.  Supt.  Elec.  Dept. 
L.  G.  Tighe " 

Traffic  Mgr.  Chas.  A.  Laney " 

Claim  Agt.  E.  U.  Carpenter " 

Pur.  Agt.  RuBsellJ.  Barter " 

Engr.Maint.of  Way 
E.D.Eckroad 

Supt.  Shops,  K.  D.  Lfavitt " 

Park  Mgr.  C.  Y.  Riddle Canton 

Powi-r  sta.  equip.  1-2000  kw.  G.  B.  8 

p,  2-4B0  kw.  &  l-80n  kw.  25  tnrb.  3  p.  25 

a.  c.  comp.  Corlii-B  eng  &gen.  SfOO  h.  p. 

Akron— 5  a.  c.  turbo-gen.  West.  lot.  67.000 

kw.  60  cys;  15,600  hp.  b.  Bab.  &  W,  Bad; 

2760  hp.  tnrb   (wtr.)  Trnmp;  trans,  volt 

22,000-13.200  v;  trolley  volt.  600  v. 
19  sub  sta.  tot.  cap.  23,700  kw;  30  rot. 

conv.  4  mo.  gen.  rets. 
Power    stas.    at  Canton    aad  Akron; 

repair   shops  at   Kenmore,  Canton  and 

Silver  Lake  .let. 
Reaches     Springfield    Lake    (leased), 

Meyers  Lake  (owmd),  Silver  Lake  Park 

(leaned)  and  Summit  Lake  (leased). 


848.5    miles:    •t-SH'^g.:    345    motor  ^ 
and  46  other  ear^;  1  elec.  loco.     Com. 
pany  does  general   Itg.   and   pwr.  busl- 
ncfis.  •78.* 


'The  correct  name  and  address  of 
every  electric  railwar  In  the 
United  States.  Canada.  Mexico 
and    West   Indies. 

.The  address  of  the  main  office. 

.The  names  of  affiliated  or  controltinc 
corporations . 


^The  main  points  en  the  t«ute . 


The   correct   names  and  business   ad- 
^  dresses     of     the     officers    and    offi- 
cials . 


The    power   plant   oquipmaDt. 


^The  transmission  voltac*. 
The  trolley  voltage. 

^The  suhstatloQ  equipment. 

,  The    location    of    the    power    etetietis 

and  repair  shops. 
,  The  parks  reached  and  whether  cen- 

trolled  or  leased . 
The  mileage  of  the  road. 
^Jhe  number  and  kind  of  rolling  stock 
owned. 
The  gage  of  track . 
^Whether    the    Company    aVso    doe*    a 
lighting  and  power  business . 
^Whether   a   change   in    the   Company 
has   been   made   since   the  last   edi- 
tion was  published . 


In  addition 
the  McGraw 
Electric  Railway 
List  contains — 


An  alphabetical  list  of  electric  railway  ofiicials  in 
the  United  States,  Canada,  Mexico  and  West  Indies, 
with  a  ready  reference  by  numbers  to  the  road  with 
which  each  man  is  connected. 

An  alphabetical  index  to  all  companies  listed,  in- 
cluding those  also  that  are  either  operated  by  or 
consolidated  with  the  companies  under  which  num- 
ber they  are  listed. 

A  directory  of  all  electric  railway  associations 
with  the  names  and  business  addresses  of  the  officers 
of  each  society. 

The  data  are  new,  correct,  complete,  dependable. 
The   book  is   a   distinct  and   valuable  service  to  the 
A   copy  sent  on    ten   days*   approval. 

$7.50  per  year   (2  issues)  ;  $4.00  tingle  copy. 

A  copy  sent  on  ten  day's  approval. 

McGraw-Hill  Company,  Inc. 

36th  Street  at  10th  Avenue,  New  York 
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Showing  Interior 


The  Quickest,  Cheapest,  Best  Answer 
to  Hurry-Up  Building  Problems 


Permanence  of  structure  and  easy  porta- 
bility are  "Prudential"  qualities  of  superior- 
ity. This  combination  warehouse,  freight 
depot  and  office  is  thirty  feet  wide ;  one 
hundred  and  twenty  feet  long;  nine  feet  high 
to  the  eaves  and  with  a  seven-foot  canopy 
seventy  feet  long.  Light,  strong,  safe. 
Shipped  complete  for  quick  assembly.  The 
units  are  interchangeable  and  guaranteed  to 
fit.  Prompt  deliveries  assured.  Railways  are 
finding  it  profitable  and  convenient  to  put 
Prudential  Steel  Buildings  in  service  in  various 
ways. 


Excellent  working  condi- 
tions ;  well  lighted,  well  ventil- 
ated are  invariably  present  in 
"Prudential"  shops.  Note  the 
lightness  of  the  structural  steel 
frame-work.  Fireproof — weath- 
er-proof.   Easy  to  keep  clean. 


This  type  of  waiting  station  in  use  in 
Baltimore  is  indestructible,  vandal-proof, 
fire-proof,  portable.  Erected  quickly  by 
unskilled  hands.  Keeps  fresh  and  clean 
looking. 

Inspectors  and  telephone  booths,  flag- 
man stations,  waiting  rooms,  etc. 

Send  us  your  plans  for  any  one-story 
building  purpose.  Be  sure  to  enclose 
complete  measurements  and  description 
re  window  location,  door  sizes,  etc.  We 
will  standardize  your  plans  numbering 
them  for  repeat  orders,  applying  intelli- 
gently the  Prudential  System  to  meet  your 
requirements.  Begin  luitli  us  today — wc 
give  you  what  you  want. 


Send  for 
Catalog 
No.  230 


The  C.  D.  Pruden  Company 

Office  and  Factory :  Baltimore,  Md.  New  York  Office :  56-58  Pine  St. 
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uel  and  Labor 

I 


— in  the  Power  Plant  of  The  Chicago,  Lake 
Shore  and  South  Bend  Railway  Company 

Six  years  have  elapsed  since  Green  Chain  Grates  supplanted  the  stokers  formerly 
used  in  this  plant.  During  that  time  records  covering  the  minutest  items  of  operat- 
ing expense  have  been  carefully  kept,  says  W.  E.  Ralstori,  Superintendent  of  Motive 
Power.  The  remarkable  results  achieved  by  Green  Chain  Grates  are  best  expressed 
in  a  letter  from  Mr.  Ralston,  when  he  says: 


"In  connection  with  the  operation  of 
the  Green  Chain  Grate  Stokers  I  am 
pleased  to  advise  that  their  operation 
has  been  very  satisfactory.  Two  of 
the  stokers  have  been  in  continuous 
operation  for  a  period  of  six  years  and 
four  for  a  period  of  something  over 
three  years.  During  this  time  a  careful 
check  was  made  on  the  cost  of  upkeep. 

"Our  average  percentage  of  cost  and 
maintenance  based  on  the  original  cost 


of  installation  is  6.4%,  of  which  2.2% 
applies  to  the  maintenance  of  all  metal 
moving  parts  of  the  stokers,  and  4.2% 
includes  arch,  tile,  brick-work,  cement, 
etc.  for  maintaining  the  furnace. 

"Since  the  installation  of  these  stokers 
we  have  been  able  to  maintain  con- 
tinuously 24  hours  a  day,  a  boiler  rat- 
ing of  180%  and  are  able  to  take  care 
of  peak  loads  up  to  220%  boiler  rating." 


And  this  record  is  not  exceptional — it  is  but  typical. 

Driving  engine  requires  30  lb.  steam  per  hour  for 
largest  stoker — no  other  auxilaries. 
No  clinkers — least  attendant  labor. 

GREEN  ENGINEERING  COMPANY 

Main   Offices  and  Shops: 

East  Chicago,  Indiana 
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Less  Than  Three  Weeks  Away\ 


0 


HE  officials  who  are  responsible  for  the 
choice  of  maintenance  methods,  materials, 
equipment  and  supplies  have  not  long  to 


wait  for  the 


Annual  Maintenance  Number! 

of  Electric  Railway  Journal 

Dated  March  22,  1919 


Q 


S  usual,  this  looked-for  issue  will  be  the 
trusted  guide  of  those  in  charge  of  main- 
tenance work  for  power  plants,  sub- 
stations, bridges  and  structures,  track  and  road- 
way, overhead  systems  and  rolling  stock. 

The  text  pages  will  outline  maintenance 
methods  for  all  departments. 

The  advertising  pages  will  illustrate  and  de- 
scribe what  the  manufacturers  are  offering. 

The  most  successful  manufacturers  in  the 
field  will  use  prominent  display  advertisements 
in  this  important  issue.  Many  have  already  re- 
served pages,  double  page  or  four-page  spreads. 

Printing  Begins  March  12 

There  is  still  time  to  serve  you  well  if  you  will  send 
your  sfMce  reservation  today  and  tell  us  when  copy  and 
cuts  will  reach  us,  or  if  you  want  a  copy  suggestion 
from  our  Advertising  Service  Department. 

Regular  Rates  Apply 

Electric  Railway  Journal 

Member  Audit  Bureau  of  Ciroulationg 

Tenth  Avenue  at  36th  Street,   New  York 
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NOARK 


FUSES 


Manufactured  byTthe  Johns-Pratt 
Co.,  Hartford,  Conn.  H.  W.  Johns- 
ManvilleJCciiSoleXSelling  Agents. 


Sizing  the  ends  of  fuse  tubes. 


How  Do  You  Judge  a 


use? 


I 

I 

SOUND  judgment  in  selecting  the  right  fuse  was  never  before  stf 
vital  as  it  is  today  when  "the  fuse  that   didn't  blow"  mean* 
the  loss  of  doubly  valuable  time,  labor  and  apparatus  difficult 
to  replace.     Noark  N.  E.  C.  Fuses  are  right  in  design  and  absolutely 
dependable  in  operation. 

Their  reliability  is  the  result  of  years  of  fuse-building  experience — which 
goes  into  every  fuse  turned  out. 

Precise  calibration  and  high-grade  workmanship,  backed  by  constant 
testing  and  checking  throughout  the  process  of  manufacture,  combine 
to  produce  a  fuse  in  which  you  can  put  your  trust. 

A  "Noark"  is  always  safe. 

H.  W.  JOHNS-MANVILLE  CO. 

New  York  City 
10  Factories — Branches  in  63  Large  Cities 


lOHNS- 

tJMANVILLE 


mm 
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The  OHMER 

Twin  Register  Combination 


THE  flexibility  of  the  Ohmer  System  of  fare  accounting  is  well  demonstrated 
by  the  Ohmer  Twin  Register  Combination  which  is  finding  special  favor 
just  now  among  the  interurbans. 

The  combination  consists  of  two  Ohmer  Fare  Registers  installed  on  a  special 
double  operating  device.  Each  fare  is  clearly  indicated  and  a  full  printed  report 
of  the  business  done  in  each  car  is  produced  even  though  the  number  of  denom- 
inations is  more  than  double  the  normal  capacity  of  one  register.  The  result  is 
accomplished  by  using  each  register  singly  to  its  full  capacity  and  then  combin- 
ing the  registrations  of  the  two  machines  in  such  a  way  as  to  greatly  increase  the 
number  of  fare  denominations  which  can  be  handled. 

The  illustration  shows  two  No.  4  Ohmer  Fare  Registers  in  the  combination. 
Registers  of  this  type  may  be  mounted  so  that  it  is  possible  to  record  fares  from 
5  cents  to  $5.95  in  steps  of  5  cents  or  1  cent  to  $1.19  in  steps  of  1  cent. 

When  No.  14  Type  Ohmer  Registers  are  used,  the  capacity  of  the  combination 
is  5  cents  to  $6.95  in  steps  of«5  cents,  or  1  cent  to  $1.39  in  penny  multiples. 

A  reasonable  number  of  non-cash  denominations,  such  as  ticket,  pass,  etc.,  can 
be  handled  without  reducing  the  number  of  cash  denominations.  Let  us  give 
you  more  information  about  the  "Twins." 

Have  you  a  fare  collection  problem  of  any  kind  which  worries  you?  Let  us  have 
full  particulars.  Out  of  our  experience  we  can  help  you.  You  will  be  under  no 
obligation. 

OHMER   FARE   REGISTER   CO. 

Dayton,  Ohio 
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I  Making  Transportation  Worth  More  | 


—  to  those  who  sit 


to  those  who  stand 


Wl 


th 


e  and  Kilburn  Seats 


If  you  expect  to  get  more  revenue  for  your 
transportation,  you  have  to  give  better  service 
to  two  classes  of  riders  —  those  who  secure 
seats  and  those  who  must  stand. 
Hale  and  Kilburn  Seats  make  transportation 
worth  more  —  in  ease  and  comfort  to  those 
who  secure  seats,  because  — 


They  need  not  be  spaced  too  closely  for  good 
knee-room,  and  the  shaping  of  cushion  and 
back  permit  a  comfortable  posture. 
The  end  fixtures  and  pedestals  are  not  waste- 
ful in  space.  Two  passengers  can  share  a 
cross  seat  in  harmony  with  plenty  of  seat 
room. 


The  passenger  is  as  comfortable  at  the 
end  of  a  long  ride  as  he  —  or  she  —  is 
when  the  ride  begins. 

For  those  who  must  stand  —  (and 

your    profits    in    transportation    lie 

among   the   "standees")    the  offset 

end  parts  increase  width  of  aisle — 

and  the  Hale  and  Kilburn  Comer 

Grip     handle     is    an     evidence    of 

thought     for     them.       It     prevents 

accidents  caused  by  clumsy  L 
on  seat  backs,  because  passengers 
do  not  have  to  twist  or  distort  their 
hands  to  take  hold  —  that  means 
prevention  of  broken  fingers  or 
wrists  due  to  sudden  lurches. 


There's  a  Hale  and  Kilburn  Seat  for 
every  kind  of  service — all  based  on 
nearly  half  a  century  of  experience 
in  producing  the  right  seat  for  any 
given  requirement. 


Hale  and  Kilburn 


COPYRIUHTCO 


Philadelphia 
Washington 
Detroit 


New  York 

Atlanta 

Chicago 


San    Francisco 
Louisville 
St.  Louis 


'.niliitillllllHllll 
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HALF  FARE 


s\^\^U^'  I  'f 


Sell  Transportation  by  the  Mile 

This  is  the  only  equitable  basis.  The  Bonham  Traffic 
Recorder  will  automatically  compute  and  record  both 
the  mileage  and  fare.  It  will  at  the  same  time  indicate 
and  record  where  the  passenger  boarded  the  car  and  the 
destination.  Such  a  record  of  traffic  makes  discussions 
with  railway  commissions  simple  and  convincing;  for 
you  have  all  the  facts. 

With  such  information  before  you,  your  road  is  oper- 
ated with  full  knowledge  of  sources  or  revenue  as  well 
as  those  of  loss.  No  guesswork!  These  are  poor  times 
to  guess. 

Adopt  the 

BONHAM  TRAFFIC  RECORDER 


and  KNOW 


Ask  for  our  new  bulletin. 


The  Bonham  Recorder  Company,  Hamilton,  Ohio 
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Simplify  Your  Fare 
Collection 


Ticket  Side 

Type  CI 7 

Coin   and    Metal 

Ticket  Fare  Box 


every 


IS 


The  constant 
changing  of  fare 
rates  make  the 
problem  of  fare 
collection  one  of 
great  importance. 
Increased  fare  is 
one  means  of  in- 
creasing revenue — 
and  the  absolute 
collection  and  reg- 
another  means. 


International  Fare  Boxes  and  Coin  Registers 
offer  the  most  effective  means  of  simplifying  the 
problems  of  fare  collection  due  to  changing  fare 
rates.  With  the  "International"  method  of  fare 
collection  the  conductor  is  able  to  collect  fares  with 
a  minimum  of  effort  or  confusion  and  with  maxi- 
mum speed,  for  International  Equipment  handles 
any  fare  whether  it  be  single  unit  coin,  off  cents 
or  either  in  combination  with  the  metal  token, 
and  also  conspicuously  registers  it.  Hence 
the  counting  room  is  assured  of  an  accu- 
rate rendering  of  every  collected  fare. 

Take    advantage   of  our  years    of 
experience  in    the    development   of 
fare  collection  devices. 

Submit  your  fare    collection 
problems  to  us.     Our  sug- 
gestion    for    improve- 
ments   will    be     of 
service  to  you. 


Type   C14   Coin   and 
Metal    Ticket   Register 


Type   CI 7    Coin   and 
Metal  Ticket  Fare  Box 


The  International 
Register  Company 

15  South  Throop  St.,  Chicago,  111. 
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Thousands  of 
Columbia  Trolley  Poles 
I  Ready  for  Immediate  Shipment 


For   1/2 -inch  and  2-inch  Base  Harps 
and  for  lengths  of   I  1  -feet  to  1  5-feet. 


Below  are  some  Columbia-made  specialties  conveniently  listed 

Columbia  Machine  Works  &  Malleable  Iron  Co. 


Atlantic  Ave.  and  Chestnut  St. 


TOOLS 


Armature  and  Axle  Straighteners 

Armature    shaft    straighteners 

Armature    buggies    and    stands 

Babbitting     molds 

Banding  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


Brooklyn,  N.  Y. 

W.  R.  Kerschner  Co.»  Inc..  N.  Y. 
Holden  &  White.  Inc..  Chicago 

F.  F.  Bodler.  San  Francisco 

Railway    &    Power   £ng.    Corp.. 

Ltd.,     Toronto,     Ont. 


CAR  EQUIPMENT 

Armature  and  axle  bearings 
Armature  and  field  coils 
Bearings  (axle  and  armature) 
Brush-holders  and  brush-holder 

springs 
Brake,  door  and  other  handles 
Brake  forgings,  riggings,  etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear  cases  (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beams  and  accessories 
Trolley  poles  (steel)  and  wheels 
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Look  through 
the  record 
of  good  service 
in  car  materials 


The  record  made  by  the  actual  service  of  the  materials  at 
work — and  you  will  find  ample  evidence  that  PANTA- 
SOTE  Curtains  and  AGASOTE  Roofing — Headlining — 
Wainscoting  have  proven  to  be  big  factors  in  developing 
"better,  service  at  lower  cost." 

THE  PANTASOTE  COMPANY 


11  Broadway,  New  York  People's   Gas  Bldg.,   Chicago,   III.  751  Monadnock  Bldg.,  San  Francisco,  CaL 
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BOYERIZED  Products 


Are 

good  enough 

to  go  a  long  way 

at  Calgary, 

Alberta 


Boyerized  Bushings  are  standard  although  it's 
miles  from  Springfield,  Massachusetts,  to  Cal- 
gary, Alberta. 

But  wise  and  careful  operators  will  go  a  long 
way  to  get  the  best. 

The  Calgary  Municipal  Railway  does  because 
it  appreciates  the  value  of  a  bushing  that  is  con- 
sistently and  uniformly  long-lived. 

Why  have  someone  putter  around  with  tubing 
in  your  own  short-handed  shops  when  we  can 
give  you  a  perfect  product  when  and  as  you 
want  it? 


ELECTRIC  RAILWAY  SUPPLIES 

^emis  (arjruck  (ompany 


spp'Ngfield  mass 


Bemis   Trucks  Manganese   Brake   Heads 

Case   Hardened   Brake   Pins  Manganese  Transom   Plates 

Case   Hardened   Bushings  Manganese    Body.  Bushings 

Case   Hardened   Nuts   and  Bolts  Bronze   Axle   Bearings 
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Chilled  Iron 
^Vhecl 


1 
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The  Chilled  Iron  Wheel  has  performed  its  every 
function  at  a  minimum  cost 

For  Freight  Cars                                                    namely :  HARD  TREAD,  SOFT  PLATES 
95  PER  CENT  of  all  cars  in  this  type  of           AND  SOFT  HUB ;  Chilled  Iron  will  not 
service     are     equipped     with     Chilled     Iron           CRUSH  OR  FLOW  under  heavy  loads. 
Wheels,  provided  for  by  the  MASTER  CAR                .       .                 .           ,       ,        nirADTXT/- 
BUILDERS'  STANDARDS,  a.  follows:              po^VErOFTHILLEDrRof  f  S 

III  t  wl-l  t  iz; :',  fo  ;r.:  ss      -*"»  he.,,  ho«ine  c™„  .„  op„.«d, 

725  lb.  Wheel  for  Cars  of  50  tons  capacity               each  wheel  Carrying  105,000  pounds. 

850  lb.  Wheel  for  Cars  of  70  ton.  capacity                         _ 

Chilled  Iron  Wheels  under  cars  of  70  tons 
For  Street  Cars                                                       capacity   are   only   required   to   carry   25,000 

The  Chilled   Iron  Wheel  is  Standard  for           pounds  each. 
Street  Car  Service  in  95  PER  CENT  of  all 
cities  in  the  United  States  and  Canada,  operat-           The  Conclusion 

ing  100  cars  or  over.                                                                             The     uninterrupted      use     of      Chilled      Iron 
The  Reason                                                                               Wheels  for  69  years  under  95  PER  CENT,  of 

the    nation's    equipment    proves    that    no    other 
Chilled  Iron  Wheels  possess  a  graded  hard-              material  can    match   them    for   economical   and 

ness  of  structure,  which   is  ideal  for  service,           dependable  service. 

25,000,000  Chilled  Iron  Wheels  in  Service 

ASSOCIATION  OF  MFRS.  OF  CHILLED  CAR  WHEELS 

1229  McCormick  Bldg.,  Chicago 

Representing   forty-eight  wheel  foundries   throughout  the  United  States  and  Canada.     Capacity  20,000 

Chilled    Iron    M'heels   per   day 

M 
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TRADE     MARK 
REG.  U.  S.  PATENT    OFFICE- 


The  Stomdard  for  RuiibbeF  Inguilaitioiii 

Power  Cables — Signal  Wires — Car  Wires 
Motor  Leads,  etc.,  etc. 

Steel  Armored — Lead  Covered — Braided 


]Ve  Manufacture 
Okonite  (Rubber)  Insulated  Wires  and  Cables  Okonite  Tape 

Varnished  Cambric  Insulated  Wires  and  Cables       Manson  Tape 

Samples  and  Estimates  on  Application 


-(Rubber  Insulating) 
-(Rubber  Filled  Cloth) 


THE  OKONITE  COMPANY,  501  Fifth  Ave.,  cor.  42nd  St.,  New  York 

CENTRAL  ELECTRIC  CO.,  Chicago,  Dl.,  General  Western  Agents 
F.  D.  LAwrence  Electric  Co.,  Cincinnati,  O.     Novelty  Electric  Co.,  Philadelphia.  Pa.     Pettlngell-Andrews  Co..  Boston,  MaMU 
MnittfllllllJUiullllllMluillllillllilllillilHlllHllllltniiluitllimilllHUlllillluilllimiiimiiiiiiiiiiniiininuiiiiniiiiiimiiiiiiirMniiinmiiiHiiiiiiiiiiHiiiiiiiniu  iiiiiiiihiiiii 


0$0  (^H»  o#o 


You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information  and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  manufacturers  as  part  of  their  standard  equip- 
ment. Also  insulates  steam  pipes,  etc.  Shell  is  seamless  drawii  steel,  nipples  are 
machined  from  steel  rod,  and  insulating  material  is  Macallen  Vulcanite  Compound, 
not  affected  by  heat  or  oil — practically  indestructible. 

May  We  Send  Our  Catalog? 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 


i 


V; 


KIHUmuuiuilliiiiuMiiiiiiiiifiitmii iiliriiitiiiiiimiiiintiiiiiiiitiiirHriilllliillHlllinilllilrlMlr rtilirliiiMlllilttlllliiuN 


!iiiMliiiiiiiiiiiiimiiiiiiiiiiMHlliliiiiiiiiln>rriiiiiiiifflM 


arch  1,  1919 


Electric    Railway    Journal 


47 


M 


ODERN 
ETHODS   OF 
AINTENANCE 

EAN 

ONEY 

ADE 


D 


IFFERENTIAL 
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O  IT 


DIFFERENTIAL   CAR    CO.,   Inc.,    141    Broadway,   New  York 
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Electrical 
Safety 


Thousands  of  large   users  of  electri- 
city, among  which  are  many  of  our 
•leading  electric   railways,  millions  of 
circuits  with 

ECONOMY 

renewable  FUSES 

ECONOMY   FUSES   are   accurately   rated. 

That  means  safety.    They  can  be  used  over 

and  over.     That  means  Economy.     It  takes 

but  a  moment  to  replace  the  link  and  renew 

the  fuse.   That  means  convenience. 

An  inexpensive   "Drop  Out"   Renewal  Link 

restores  a  blown  Economy  Fuse  to  its  original 

efficiency. 

The  ECONOMY  is  a  pioneer  renewable  fuse — 

the  first  to  be  proved  practical.     It  is  widely 

imitated,  but  not  duplicated. 

Order  by  brand,  from  your  electrical  jobber 

or  dealer. 

Write  Jor  Catalog  17 

ECONOMY  FUSE  8r 
MANUFACTURING  CO. 

Kinzie  and  Orleans  Sts. 
CHICAGO,  U.  S.  A. 

Sole     Manufacturers     of    "ARKLESS" — the 
Non- Renewable    Fuse     with     the     100?^ 

Guaranteed  Indicator 

ECONOMY  FUSES  ARE  ALSO  MADE  IN 

CANADA  AT  MONTREAL 


A  Tribloc  Hand  Chain  Hoist  in  the 
stock  room  hustles  heavy  pieces  in  and 
out  with  a  speed  that  saves  time  all  over 
the  shop — turns  80%  work  into  100% 
efficiency  and  doesn't  balk  at  a  rush  or 
overload. 

For  a  Ford  Tribloc  is  safe,  no  matter 
how  fast  it  is  operated.  Its  exclusive  fea- 
ture, the  Loop  Hand  Chain  Guide  keeps 
the  chain  on  the  wheel  and  prevents 
"gagging." 

It  will  handle  loads  greater  than  its 
rated  capacity  without  danger  of  slip  or 
break — the  all-steel  planetary  gears  are 
responsible  for  that. 

Tribloc  performance  means  much 
to  us — that's  why  our  five-year 
guarantee     means     much     to     you. 

Ford  Chain  Block  &  Mfg.  Co. 

Second  and  Diamond  Streets,  Philadelphia,  Pa. 

^  QVEP  StAS  RtPRESENTATIVC 

314711 
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I  This    Hydraulic    Bender 

I  Will  Bend  Your  Conduit 

i  Pipe,   Straighten   Trolley 

I  Poles,  Etc.,  Rapidly  and 

I  Accurately 

I  It   is   built   in   standard    sizes   of  thirty   to 

I  forty    tons   capacity,    sufficient   to   bend    one- 

I  inch   to   six-inch   pipe. 

I  The    base    is    ribbed    so    that    the    lower 

I  bending  block  may  be  placed   wherever  de- 

I  sired.     One  set  of  blocks  is  needed  for  each 

I  size    of   pipe,    the   change    from   one    size   to 

I  another    being    readily    made. 


30-Toii    Hydraulic    Bender 
Bendlne  4   in.   Pipe 

We  build  many  sizes  of  hydraulic  benders.  All  as  carefully  designed  as  the  above 
to  give  the  user  the  best  service.  Wherever  car  frames,  rails,  pipe,  shafting,  etc.,  is 
bent,   one   of   our   many   benders   can   invariably   be   profitably   used. 

Our  line  of  over  4000  complete  machines,  including  jacks,  punches,  shears,  accumu- 
lators, pumps,  presses,  valves,  fittings,  packings,  etc.,  is  illustrated  and  described  in 
catalog  form,   free   for   the   asking. 

Write  for  Catalogs 

The  Watson-Stillman  Co. 


^S®^ 

N^^^ 


Engineers    and    Builders    of    Hydraulic    Machinery 

46  Church  Street,  New  York 
Chicago — McCormick  Bldg. 


259  i 
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We  make  no  "talking  point"  of  price,  although, 
as  a  matter  of  fact,  our  tickets  usually  cost  you 
less  than  you  can  buy  them  elsewhere. 


In  asking  for  quotations  always  send  sample  and 
state  quantity  desired. 


Weldon-Williams  &Lkk 

FORT  SMITH,  ARK.. 
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The  YALE  Spur- 
Geared  Chain  Block 

easily  and  quickly  hoists  MOTORS, 
CAR  BODIES  and  REPAIR 
PARTS. 

And  the  special  steel  construction  of  its 
vital  parts  supporting  the  load — means 
SAFETY  to  the  user. 

Made  especially  for  all  Terminal  huisting — no 
matter    how    difficult. 

'From-Hook-to-Hook-a-Line-of-Steel' 


Catalog    18D    tells    ALL  —  or    ask 
your   Machinery   Supply   House. 

For  a  Factory  Locking 
Equipment  use  a  Yale 
Master-key    System. 

Write  for   Particulars 

The  Yale  &  Towne  Mfg.  Co. 


BOUND-BROOK 

GRAPHITE  AND  BRONZE.    TRADE  MARK  REG.  tr,  S.  PAT.  OFF. 

Trolley  Wheel  Bushings 

'  The  less  attention  your  trolley 
wheel  bushings  require,  -and  the 
longer  they  last,  the  lower  go 
your  maintenance  costs. 

Plain  bushings  are  costly  at  the 
best,  for  they  present  a  problem 
in  lubrication  which  demands 
constant  watching — an  excessive 
expenditure  of  time  and  labor. 

Bound  Brook  (Oil-less)  Trolley 
Wheel  Bushings  eliminate  much 
of  this  care  and  expense — for 
they  are  always  adequately  lub- 
ricated, whether  attended  to  or 
not. 

Whatever  slight  difference  there 
may  be  in  the  initial  cost  is  more 
than  offset  by  their  long  wearing 
qualities  and  economy  of  main- 
tenance. 

For  Bound  Brook  Bushings  last 
far  longer,  under  every  condition 
of  service,  than  any  other  bush- 
ing of  whatever  type. 

All  Genuine  Graphited  Oil-less  Bushings  have 
always  been  made  at  Bound  Brook,  U.  S.  A. 

Bound  Brook  Oil-less  Bearing  Co. 

Bound  Brook  New  Jersey 

Detroit  Office:   1723  Ford  Bld». 
"Specialists  in  the  manufacture  of  Oil-less 
Bushings  for  more  than  a  third  of  a  century'' 
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Cuts  H6  in. 
from  the  edge. 


The  Dies  for 

B-V  Punches 

Are  Made  of  Tool  Steel 

That  is  why  they  are  superior. 

The  B-V  quality  never  fluctuates.     It's  staunch 

and  true  in  every  punch  of  our  100  varieties. 

Orders     can     be    promptly    HUed 
owing  to  our  augmented  facilities 

BONNE Y-VEHSLAGE  TOOL  CO. 

61   New  Jersey  R.  R.  Ave. 
*  Newark,   N.  J. 


Cuta   %  in.  from  the  edce. 


Cuts  1  in.  from  the  edgre. 


Cuts  1  in.  from  the  edge. 


4B-V^  ©©©©©©0©©©0000®©©©©©©©©©©©©00000©©©©00©©0©©®©0  KB-VJ*" 
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Reliable  Gears 

I  Maximum  strength  and  minimum  weight  are  essential  quaHfications 

I  of  gears.     Gears  made  from 

Carnegie  Rolled  Steel  Gear  Blanks 

I  have  those  qualifications — are  reliable — because  they  are  lighter  and 

I  will  wear  three  to  seven  times  as  long  as  cast  steel  gears. 

I  They  are  gears  pre-eminently  adapted  to  conditions  where  long 

I  service  is   sought   under  high   speed  operations,   where   shock,  jar 

I  vibrations  and  wide  and  sudden  load  variations  will  be  encountered 

I  — service  destructive  to  even  the  best  gears. 

I  Service  use  has  determined  their  superiority  and  dependability. 

I  _  Quotations  and  literature  can  be  had  from  any  Carnegie  office. 

Carnegie  Steel  Company 

I  464  Frick  Building  Annex,  Pittsburgh,  Pa. 

i  .  1183  I 
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LINDALL 

Brush  Holders 


iiniHiriiiiitiiiiiiiiiiiiiiiiiiriiitiiiiiMiiiiiiiiniiiitiiiiiiimiiiiniiiitiiiiniiiiiiiiitiiiniiiiiiiiiiirii<iiiiiiriii)iTiintiiii)iiMiiiiM)iiiriniriiiii:: 

Here's  the 

HENSLEY 

I  Story 


— brushes  are  easily  inspected  and  re- 
newed. 

— the  brushes  need  not  be  recessed. 

— constant  brush  pressure  is  provided. 

— there  are  no  screws  or  nuts  to  work 
loose. 

Lindall  Brush   Holders 

They  have  been  in  service  for 
several  years  on  some  of  the 
biggest  systems  of  the  country 
— with  attendant  reduction  in 
brush  holder  maintenance  ex- 
pense. 

Albert&J.M.AndersonMfg.Co. 

Established  1877 

289-293  A  St.,  Boston,  Mass. 

BRANCHES: 

New   York,   135  Broadway 
Chicago,   105   So.  Dearborn  Street 
Philadelphia,  429  Real  Estate  Trust  Bide 
London,  E.  C,  48  Milton  Street 


Better  Melting  of  metal — an  up-to-the- 
minute  oil  burning  furnace  with 
great  capacity  enables  us  to  get 
absolute  uniformity  in  all  heats — 
a  better  wheel  is  the  result. 

Faster  Moulding — a  new  automatic 
moulding  equipment — which  gives 
accurate,  uniform  castings,  elimi- 
nates delays  and  inaccuracies  inci- 
dent in  the  human  element  in 
moulding. 

More  Accurate  Machinery — an  up-to- 
date  machine  process  has  been  in- 
stalled, which  enables  us  to  finish 
trolley  wheels  quickly,  cheaply 
and  accurately. 

All    Wheels    Carefully    Tested— All 

I  wheels  are  carefully  tested  for  de- 
fects before  being  packed. 

Delivery  and  Shipping  Facilities  are 

equally  as  "speedy"  as  our  other 
advanced  facilities.  All  of  which 
is  backed  up  by  our  15  years'  ex- 
perience in  Brass  and  Bronze 
foundry  work  and  trolley  wheel 
manufacture. 
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Prepare  for  Next  Summer 

TO 

HAUL  MORE  FREIGHT 

OFTEN  railways  have  rolling  stock  that  could  be  pressed 
into  freight  or  train  service  where  only  a  change  in  gear 
ratio  is  required.  This  applies  to  freight  motor  cars  that  now 
are  running,  perhaps,  at  the  same  speed  or  nearly  that  of  pass- 
enger cars — which  with  a  change  in  gear  ratio  could  handle 
three  or  more  trailers  at  night  or  after  hours. 

Nuttall  BP  treated  gears  meet  the 
requirements    of    Freight    Service. 

R.  D,  Nuttall  Co.,  Pittsburgh,  Pa. 


EVERY  GEAR  REGISTERED 


.MiihnniiiiitiiiiniiiiiiiiiiiiiuuiHuniiiuiniiiuiiiinuiiiiiiiiiiinMiMiiNiiiiiiiMiuiiniihiiiiuiiiiiiHiiuiiiniiuiiMiiiiiiHiiiiiiiiiiHiiiiiniuitiiiuMiiihniiiiiiiihiiiiiiuiiiiii 


The  Cost  of 

GRIFFIN 

F.  Cj.  S. 
WHEELS 

is  of  secondary  consideration  when 
taking  into  account  their  guarantee 
and  scrap  value. 

Every  detail  of  manufacture  is  given  the  most  careful  attention.     They  are  scientifically  de- 
signed so  that  each  part  is  correctly  adapted  for  its  particular  function. 

The  chilled  tread  surface  contains  three  and  one-half  per  cent  carbon  vi^hite  iron — is  harder 
than  tool  steel,  and  capable  of  long  wear. 

Griffin  service  will  assist  you  in  selecting  the  proper  size  and  weight  for  your  cars. 


GRIFFIN  WHEEL  COMPANY 


McGormick  Building,  Chicago,  111. 


FOUNDRIES: 
Chicago  Detroit  Boston  Los  Angeles  Denver 


St.  Paul  Tacoma  Kansas  City       | 
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I  "STANDARD^^  | 

i                             Steel  Tires                               Steel  Tired  Wheels  I 

I                                               Solid  Rolled  Steel  Wheels  | 

I                                   O,  H.  Steel  and  Malleable  Iron  Castings  I 

I                                               Solid  Forged  Gear  Blanks  | 

I                              Steel  Forgings                                 Iron  Forgings  f 

I                                                Forged  and  Rolled  Steel  I 

I                                                         Pipe  Flanges  I 

I                             Ring  Dies                 Rings                 Roll  Shells  | 

I                                                          Steel  Springs  | 

f  C  f        "The  'Standard'  Brand  on  your  material        f  C  f 
ofjrflT^       **  '""  assurance  of  eventual  economy,"       SfiJlilT* 

off  API  D                                                                                                                                                                      BRAND  S 

I         STANDARD  STEEL  WORKS  CO.  I 

i                                                                                             GENERAL   OFFICES:  1 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 

i               CHICAGO                                                         RICHMOND                                                       MEXICO  CITY  I 

I                ST.  LOUIS                                                        SAN   FRANCISCO                                           LONDON,   ENGLAND  I 

I                HAVANA,  CUBA                                           NEW  YORK                                                     PARIS,  FRANCE  I 

I                                                                                            MONTEREY,  MEX.  | 

THiiiiiiiiniiiiliiiiimiHiiiiiiiiiiimiillMliiiiliilinillliilliltlillllllimiimilllllliiiiiiiiliiiimiiimiimiiiiiiimiiiMiiimiiiiiimiiiimiiiiiiiinimiiiHiiiiiiiiii 

R.  H. 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.H.  TRUCK 

Mounted  on  26-in.  Wheels  with  Springs  Over  Journal  Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down 

SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base   5   ft.   2   in.     For  Car  EASY  Journals  3^  x  7  M.  C.  B.  Type. 

Bodies  weighing  16,000  to  22,000  lb.  T>TT^1xrr^  Height  from  Rail  to   Body  Bolster, 

Motors  Inside  Hung.  KllJlINLi  22^  in.     Brakes  Inside  Hung. 

TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.  Y, 

SPECIFICATIONS  ON  REQUEST  Established  1892  SEND  FOR   PORTFOLIO 
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KERITE 


BE 
GUIDED 

ty  facts,  not  theories  — 

by  performance  records,noi  clairris   _ 

by  experience,  not  prophecy.    Lveiy 

consideration  points  straight  to  KERITE 

for  permanently  satisfactory  and  economical  service. 


I  KERITE^ 


.1  COMPANY 


WIRE  &;  CABLE 

(jeneralOffic«;jOChun:h';treet.NeswYorh". .-./.,.  .  v     V---  :'irnOftice,Ftor>Le3  ij(i5Bi:ildi:ig.Cl»iccij^p 

niinntntiiiiiiitiniiiiitiiiiiniiMiiiiiiiiniriiiiinMiiiiuiiinniiiiiiiMiiiiiiiiiiiiMiiiniiiiiniiiiHiiiiniiiiiuMiimiiiiniiiiiiiiiiiiiiiiiiiMiir 
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5,000,000    CM.    Weatherproof    Cable 

Our  Facilities 

for  the  manufacture  of  electric  wires  and  cables  are 
unexcelled  in  this  country  and  enable  us  to  supply  all 
sizes  and  in  any  quantity.  Every  step  in  the  process  of 
manufacture  of  these  products,  from  copper  bar  to  fin- 
ished product,  is  carried  out  and  inspected  in  our  own 
mills,  and  they  are  of  uniformly  high  quality  throughout. 

Price!  or  estimates  upon  request  to  our  nearest  office. 

STANDARD  UNDERGROUND  CABLE  CO. 

Pittsburgh,  Pa. 


Boston  Atlanta  Chicago 

New  York  Pittsburgh  Detroit 

Cleveland  St.  Lonis 

Minneapolis 

For   Canada:   Standard   Underground  Cable   Co.   of   Canada,  Ltd. 
Hamilton,  Ont. 


Philadelphia 

San  Francisco 


Salt  Lake  City 
Seattle 
Los  Angeles 
Washington 


Steel  Poles 

For  Every 
Pole  Purpose 

Cut  shows  IJaU'S 
Steel  Poles  In  Electric 
Trolley  Line  Service 
by  Des  Moines  City 
Ry.  Co.,  Des  Moines, 
Iowa.  Over  2100 
Bates  Poles  In  use  In 
Des  Moines,  mostly 
Trolley  Service  and 
some  Street  and  Park 
lighting. 

Mates  Steel  Poles  are 
becoming  universally 
popular. 

Repeat  orders  testify 
their  general  suitabil- 
ity for  every  Pole 
purpose.  Telegraph , 
Telephone,  Power 
Transmission,  Klec- 
trlc  Trolley  Lines, 
Klectrlc  Lighting, 
etc.  Highest  class 
and  most  up-to-date 
steel  pole  equipment 
In  the  world.  Our 
STEEL  POLE 
TREATISE  telLs  the 
Story.  Ask  for  It. 
About  2000  tons  of 
steel  constantly  on 
hand;  Immediate 
shipments  and  lowest 
prices. 
Tubular  Steel  Poles 
cost  50  per  cent,  more 
than  Bates  Steel 
Poles,  yet  Bates 
Poles  are  100  per 
cent,  stronger  —  will 
last  100  per  cent, 
longer,  cover  a  much 
broader  range  of 
adaptability  and  are 
much  more  artistic 
than  Tubular  Polos; 
ask  us  to  verify  these 
facts. 

Bates 

Expanded  Steel 

Truss  Co. 

208  S.  La  Salle  St. 

Chicago*  III. 

U.  S.  A. 


^•■•MiiiniiMtiiiiiiiiitiiiiiiiiiiiiiiniiMiiiiiiiniiMiiiiHiiniNnniiitiiiiitiiiiiiiiiiiiiiiiiiiiiirriiiii'iiiiifitiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiii'^ 
aininiHiiiiiMiiiiiMiinMiiiiiiiiiiniMiiiiiinriiiiiiriiiiuMiiiriiiiuuiiuiiiiiniiiiuiiiMtiiiiiiiiiiiitiiiiiiiiiiiitiiiiuiiiiiiiiiiiMiiiiiiiiiiHiic 

I  Aluminum  Company              I 

I  of  America                      | 

I  Uannfactnrers  of                                                       \ 

i  ALUMINUM 

I  Electrical  Conductors 

I  All-Aluminum  and  Steel  Reinforced 

I  for 

I  Transmission  Lines 

I  RailT°ay  and  Industrial  Feeders 

I  Signal  Circuits 

I  Railway  Catenary  Construction 

i  '                     Bus  Bars 

=  also 

I  Ingots — Rods — Rivets — Extended  Shapes 

I  Sheet  Tubing 

i  also 

§  Aluminum  Solders  and  Flux 

I  Flux  and  Wire  for  Autogenous  Welding 

I  GENERAL  SALES  OFFICE 

I  Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A. 

I  Canada:  Northern  Alaminum  Co.*  Ltd.,  Toronto. 

I  Latin  America:  Almnintun  Co.  of  Sonth  America,  Pittsburgh.  Fa. 

I  England:   Northern  Alamlniam   Co..  Ltd^  London. 
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iiiiinfuuiniiiuiniinuMiiiiuitiiiiiMiinniiriiiiiiiiiiMiiniiirtiiiiMiiiniiMtitMiiuiniiiiiiiniiitiuriuiuuunuiiiiiihniiiitiiiiMtniiiiuiiMuuiiiiiuiniuini 


MA"R^H  Rr  MCT  FT<n\rAlSJ    fire  insurance 

>'^-»-^^*-AVkj7X  X        iX.       It  A         J-/J.-/l^  1^  Xl-X^  SpecUi  Attention  Given  to  Traction  Insurance 


Special 

1  Insurance  Exchange,  CHICAGO  I 

I        19  Cedar  St.     1615  California  St.      314  Superior  St.      300  Nicollet  Ave.      Ford  Bldg.      17  St.  John  St.      23  Leadenhall        % 
I        NEW  YORK  DENVER  DULUTH  MINNEAPOLIS       DETROIT        MONTREAL  LONDON  1 

I  THESE  OFFICES  WILL  GIVE  YOU  THE  BEST  THERE  IS  IN  INSURANCE  SERVICE  | 

v>Hii)i(iiiiitnuiiiirtiit[tirinininMiiiinniiitniniuinurtniiirruiitiMtiitinTuniiinHiiiuirn)iirtniniiiijMirnirtHmiiiiiiiinriiiiniiiiiiiniii^nruiiiiHiiiuuimiiMnrnniiinTrni[iM 
arMilllllilitiiliiiiiiiiiiiiniiiitiiiitiiiiiiiltltlllrti(illlllltilliitliiiiiiiiitiiiiiiiiiiiiiiniiiiiMiiiriiiiiiiiniiiitiintiiiiMiiiiiiiriiiiitiiiniiiii 


Jiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiii!!!iiiiiii[iiiiiiiuiiiiiiiiiiitiiiiiiimiiiiiiiiimitiiiiiii 


WEATHERPROOF  WIRE  = 

AND  CABLE  i 

PAPER  INSULATED  I 

UNDERGROUND   CABLE  | 

iSinsrle,    Duplex  and  Three    Phase)  = 

TROLLEY  WIRE  | 

(Roundf   Grooved    or   Figure    8>  = 

BARE  COPPER  WIRES  AND  I 

CABLES  I 

MAGNET   WIRE  | 

(Cotton    or    Asbestos)  | 

I       Amaricaniie  Rubber  Covered  Wire           Galvanized  Iron  and  Steel  | 

I               Incandescent  Lamp  Cord                            Wire  and  Strand  I 

I          AMERICAN    ELECTRICAL    WORKS  I 

I                                                      Phillipsdale.    R.    1.  | 

i         Boston.  176  Federal:   Chicago,  112  W.  Adams:    Cincinnati,  Traction  Bldu.:  = 

I        NewYnrk.  233  B  war:  San  Francisco,  612  Howard;  Seattle,  100  1st  Ave.  So.  = 

iiliiiriiiiiiilllllilliriliilrtiiiiitiiiiiiiiiiiiirillilliiiiiriiiiiiiiiriiiiiiiiiiiiiirillliiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiniiriiiiiiiitiiiiiiliiiiiiiin 

wiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiriiiiriiiiiiiiiiiiinriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitMiiiiiiiiiiiiiiiiriMiiiriiniDiriiiiiiiiHiiiiiiiiitL^ 


Michigan 


Western 


CEDAR    POLES 

i                      POSTS,  TIES  AND  PILING  i 

i                                                    BUTT  TREATING  | 

I                       The  Valentine-Clark  Co.  | 

I                      General  Office:  Minneapolis,  Minn.  | 

I       Toledo,  Ohio;  Chicago,  111.;  Kansas  City,  Mo.;  St.  Maries,  Idaho.  | 
.liiiiriiiiiiiiiiiriiiiiiiiiiiMiiiiiiiiiiiiiriiiiiiiiHriiiiiriiiiiiiiiitiiiitiiiiiiiiiriiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiniirMiiiriiiiiiFMiiiiiiiiiiiiin 


^tiiiiiiiiilliiiiriiiiiiiiiiriiiiiitlUiillliilillllllliliiiliiiiiiilllillliltlllililllllllillllllllilllliiiliiiiiiiiiiiiiiitiiiiiiitiiMiiiiiiimiiiiiiiiiiiiitiiL 


P.  &   H.    Butt-Treated   Poles   blaze   the   trail 
To  decreased  maintenance  costs 

PAGE  &  HILL  CO. 

Minneapolis  Chicago  Kansas   City  Houston 

JTiiimiiiiiiiiiimimiiimiiiiiiiiiiiiiiniiiitiiimiimiiimiiiHiiimiimiiiiJiiiiiiiiMniniiiiininiiiMiiiiiMiiiiiiiiiiiiimM 

'■> iiiiiiiiiitiiiiiiiiiiiciiiMiiiiiiiiiiiiiiiMiiiiiiiiMiiiiiiiiiifiiiiiiiiiMiiiiiiiiriiiiiriiiiiiiiiiiiiiMiiiritiiriiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiii'-  - 


TIES 


I  I  THE  LINDSLEY  BROTHERS  CO. 


£      I     WeMern 


I  UPPER  MICHIGAN  WHITE  CEDAR  I 

I        WHITE  MARBLE  LIME  CO.,  iCedar  l}fm..\     Manistique.  Mich  | 

ITillllriiiiiilinillllllillliMiiiriiiiiiiiiiilililr liriiiiriiifiiiiiilllllliliiririiilllllilllillllliilllliiliiiiiliiiit riiiiJiiiiiiiiiiMlllliliiiiiir 

^liiKiiiiitiiiiiiiifiiiiiiiiiiiiiiiiiiiittiiiiitiiiiiiNiiiiiiiiiiiiiniiii iriiiimiiiiiiiiiMiiiitiiiitiiiit iiiiiiiiiiiiitriiiiriiiiiiiiiiiitiii'; 

I  "NATIONAL"  TUBULAR  STEEL  POLES  | 

I      are  dependable,  durable  and  efficient  in  service.      | 
I      For  electric  lines  and  power  transmission,  they      | 

I  The  Recognized  Standard  of  Quality  | 

I       NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA.       | 

?ilMiliininiiriiniiiitlliitHiiiniiiiiiiiiiriiHiiiiiniiiiniiitiiiiMiiimiinilliiiiliiiliiiniiitiiiliHlliniiimr'ltllliniiiniliniiiiillllllliiniiR 
giuiiiiiiTniiiittritrMiiiiiiiiiriiiiiiiinriiiniiiiiiiiiHlliiiiiiiniiiiiiiiiiiiiiiiMiniiiiimiiiiiiiiitrliilHiiiiiiiiiliHiiminillimmiHlllHiiini 

Chapman 

I  Automatic  Signals 

I  Charles  N.  Wood  Co.,  Boston 

^"" iiiiniimiiin riiiiniiiiiiriniiiiiiiiiii iiriiiliii iiiiiiiiiiiiiiiuiiiiiu:iiniiiuiiilliiniMiiir i iiiiuriiiiii? 

liliMiiiitllllirliiiiriiiiriiiiiriiiifitiiiiMiiiriiitiiiirtiiiitlHiiiiiiitiMirtiiiiifiiiiiiiiiiiiirriiiiillillliiinilliiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiH 

FEDERAL  SIGNAL  CO. 

ALBANY,  N.  Y.  | 

CONSULT  OU.<  F.NGI.MEERS  ON  YOUR  I 

SIGNAL  REQUIREMENTS  | 

o\i   Vanderbilt  Avenue.  New  York.  Monadnock  Block.  Cbicaro.     I 

118-130  New  Mootromer;  St..  Sao  Franciaco.  Cal.  | 

niiiiiiiiiiriiiriiitiiiiroiiiiiiiiiiiiintiiiniiniiiiiiiiiiiiiiiriiiiiiii ••iiiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiii iiniiiinmi iiiiiiir 

SlHitiiiii<lil)ilitliiliiiliiitiiiiiiiiiri)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiir>iiiiiiiiiiitiiiiiiiilii(iiiriiiiiiii]|iiiiuillillliliiiilililiiitiilli[lllt:i 


"Good  Poles  Quick" 


Northern     = 


Quick  Shipments  Rooms  832  834.  ~^  West.  Adams  St.  Butt  Treating 

from  our                              riTTr<Ar<n    tit  Open  Tank  and 

Minneapolis                           LHICAOO.   ILL.  "Hot  and  Cold" 

Yard                           Spokane  —  St.    Louis  Processes 


f^rme-Urire 


i  Bare  and  Tinned  Copper  Wire  | 

I  Magnet  Wire,  Rubber  Covered  Wire  I 

I  Rome  Wire  Co,,  Rome,  N.  Y.  | 

5iiiHiwwiiliiiiMiiimiiinnmiiHuiimiiiitiiimiiimiiimiiiiMiiimiiiMiiiiiiiiiiiiiii(tiiiitiiiiHtiiiiiiiiiiiiiiitiiiiiiiiHiiiiiiniiiiiiiiiiiR 


jmiiirniiitiriiiiiiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiinriiiiiiiiitniiiiriiiiiiiiiiiiiitiiiiniiiitiiitriiinriHtiiniiiiiniiiHriiiiiiiiniiiMitiiiniin 

iiriiiiiiiuiiiHiiiiiiiiiniirMiitMiiiiMiiiiiniiiiiiiiiiiitMiiiiniiiiiiiiiiiiitniiiMiiiiMiitiniiniitMiiiiiiiitiiiiiiiiitMiiiMiiiiiiiiiiiinMMiiiiiiu- 


WESTEPN  CEDAP  POLES 

GrmnelI,la.-B.J.CARNEYCC.-SpoKano,\Vn. 

1729  McCormick  Bld^.         Chicai,o 

t^uick  Service  Yord  fcJ  Butt  Treating  Plant 
in  Minneapolis 


aiiliiliiiitiiiiiiiiiiitiiiitiiiitniiitiiiiiiiiiiiiiiiiiiiiiiiiiiriiiliiiiiiiiiiiiiriiiiiiiiiiiiiiiMiiiHiiiiiiiiilliiiiiiiiiiiiiiiiriiiiiiiriiiiiriiiiiliiiiliiir; 
aillliriiiilllitiiiii(iiiiiiiiiiiiiiiiiiMttiiitiiiiiiiiiiiiiiii)iiiiitiliiililiillitlililiriiiiiiiiiii)iiiMiiiiitiiirii'liiiiiiiiilii(iiriiiiiiiitirriiiiiiiiilli>:; 

I      Transmission    Line    and    Special    Crossing      i 
I  Structures,  Catenary  Bridges  i 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  I 

I  ARCHBGLD-BRADY  CO.  | 

I         Engineers  &  Contractors  SYRACUSE,  N.  Y.       I 

?iiiiiiii)ttiii(itiiiiiriiiiiii<iiiMiitiMiiiiiiiiiiiiiiMiiiiiiifiiiiiiiMiitiiiiiiiiiitiiii<iiiiiiiiiiiiii(itiiiiiiiiiiiiiiiHiitiiiiuiMiirriiiuiiiinriiiiiin 
iiiiiiiiitiiiiiiiiliiitiiiiiitiiiiMiiiiiiifitiiiiiiiiitriiiitMiiirMHriitiiiiiiiiiiiiiiiiiiliiiiiriiiiMiiiirtiiiiiillriliirtiiititiiitiiiiiirililiMliliriliiiri;: 

Peirce  Forged  Steel  Pins 
with  Sheet  Steel  Thimbles 

I  Your  best  insurance  asainst   Insulator  breakage  | 

Hubbard  &  Company 

I  PITTSBURGH,     VA.  | 

TtiiiiiiiiiMiiiMiiiiMiiiiiiniMiiniiniiiinMMiitMinriiinMiinMiiHMnHiiiiiiiiiiiiiiiniitiirMiiiMiiiiiitiiiiiitiMiniiiHiiiiiitMiiiitiiiiiuiiR 

oiiiiiniihiniiniiiriiiiiiiiiiiiniuiniiMiiiriniiiiitiiiiniiiiniiNiiiitiiiiiiniiitiiiiiiiiiiMiiiiiiiiriiiiiiiiiitiiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiL 

I  EUREKA  PRODUCTS  | 

I        Commutators.    Trolley    Wheels.-    Sleet    Trolley    Wheels.    Trolley        | 
i        Ears.    Line    Material,    Controller    Fingers.    Brush    Holders,    etc.        | 

§  We  make  quality  goods  | 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  I 

jiiimiimiiiiHMiiiMiinMiimiiiiHMimiiiHiiiiHMiniuiiiiiMiiiiiiiiiitiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiuriiiiniiiiiiiiiiiHiiiiiiirH 
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aiiiiiiiiiniitiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitiiiiiHHiiiiiiiHiiiiiiiiiiiMiiiiiitiiiiiiMiiiiiitiiiiHiiiiiiniiiiiiiiiiirtiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiii-     ^iiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiriiiiitriiiHriiiiniiiiiniMiiiiiiiiiiiiiiiiiiiiiiiniiiiiiriiiiiiiiiiiniiiiiHiiiiiiiiiiiiiiiiiiitiii^ 


A  Great  Combination  | 

No.  1.  Flat    Wire,    to  | 

sweep       cross-  | 

ings.  I 

No.  2.  Split     Bamboo,  | 

to  handle  light  | 

dirt  and  snow  | 

in     the     frogs,  | 

switches,      and  I 

curves.  | 

No.  3.  Flat    Wire,    to  | 

remove    ice,  | 

slush  and  mud  | 

from  the  same  | 

places     and     a  | 

chisel  point  on  | 

the  end  of  the  i 

handle       to  | 

loosen    the    ice  | 

and  crust.  | 

None       superior       are  | 

produced  for  purposes  | 

intended.     No.   1   sup-  | 

plied   with  or  without  | 

handles,     and     No.     2  i 

and    3    have    a   chisel  i 

on   the  end  of  handle  | 

to    cut   the   crust    and  | 

ice,    but    are    supplied  | 

without    chisel    if    de-  | 

sired.  | 

Write  for   prices  I 

I      J.  W.  PAXSON  CO.,  Mfrs.  | 

I         1021  N,  Delaware  Ave.,  Philadelphia,  Pa.  | 

Tiiirrmiimiiitimiiimiiiiiii iiiiiiiiiiiiiiiiiii:iimiiiiti:iiiiiii!ii.:iiiiiiiiiitiriiiiitiiiiri>iiiiiiiiiiiiiitiiimiiii)iiiiiiniiiiiiiiimiiiiiui^ 

Hiiiiiiiiifiiiiiiriiiii nil ii iiiiiii iiiiiiiitiiiiiiiiiiiiiiiiiiiuiiiiiriiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiuiiiiitiiiiiiiiiiiiiiiiiiiiiiiiii 

HIGHEST   QUALITY 

I                               TRACK  SPECIAL  WORK  I 


MmninitiiiiinniiimiiiitiiiiimiiiitiiiiiMiiiiniiiiitiiiiiiuiiiiiiiiimiiiimifiHiiinimRr.niiaiiiiimiiimniiitiiiiiiniiiiiiii ninjiw 

^iiiiiiiiimiiiiminiiiimiiMiniiiiiiimiiiMiHiimiiiimiiiMiiiiiimiimiiiitiiiiiriMiimiiniriiiirMiiimiiiiiriiii^ 

I    SPECIAL   TRACK    WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING   BIG   HEEL 
I        SWITCHES. 


WE  MAKE  THIS  GRADE  ONLY 


TRACK  WORK 
OF   EVERY   DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Cast  Manganese  Crossings 


CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


New     York  Switch  &  Crossing    Co. 


Hoboken,  N.  J. 


ruiiniuiiiiiiriiiiimiiiiiiiiiiiiiraiiiimiiiiiiiiiiiiii iiiiiiim iiiiiiiiiiiiimiriiiiiiiimiiimiiiiiiiiiiimiiiiiniiiiiiiiiiiiiiiiiiiriiiiiir 

I""""""" """ ' I II Ill I nil miiiiiiiiiimiiiiii mil iiiiimiiiMiiiii>^ 

I                     DREW  MONEY  SAVERS                     i  | 

=                   Drew  Motarman'8  Safety  Mirrors — Prevent  Accidents.                    =  = 

I                  Drew  Pole  Sleeves — Make  Old  Steel  Poles  as  Good  as  New.           =  i 

=                   Samson  Splicers — "Least  cost  per  car  Mile."                                     =  = 

=                   Drew  Frogs  and  Crossings — Obviate  "trolley  off."                            =  = 

E                  Drew  Clinch  Ears — Absolutely  dependable.                                       |  | 
I                                         Send  for  Drew  Catalogue  No.   18                                         11 

I    DREW  ELECTRIC  &  MANUFACTURING  COMPANY    I  I 

I       Offices  and  Works,  1016  E.  Michigan  St.,  Indianapolis,  Ind.               I  | 

-illiiiiiliiiiiiniiiiitiiiiiiiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiihiiiiiiiiiMiiiiiMiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin  I 

HMMliiilliliiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiini uiiiiitiiiiiin niiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiniiii'E  I 

I              THE     WEISS     SWITCH     LOCK               I  I 

I              PREVENTS    SPLIT    SWITCHES               I  | 

=        A  positive  locKinr  switch  lock  that  locks  ri^ht  and  left.     Water-         =  = 

=        proof,  non-freczable,  mud-proof  and  sand-proof.     Simple  in  con-         =  | 

5        stmction.   perfect   in   operation   and  easily  installed.     Positively        =  = 

S        preventy  split  switches.                                                                                         =  = 

=                        U  rife  for   complete   information   and   quotations.                         =  = 

I        WEISS  SWITCH  LOCK  C0.»  600  Capitol  Ave.,  Springfield,  III.         |  I 
'iMiiiiiininiiMiiiiMniiiiiiiiiniiiiiiiiiiMnniiiiiiiiiiiHiiiiriniiiiiiiiiiiiiimiiiiiiuiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiMiR 


;tnnuiiiiiimimiiiinmiiuuiiiuiiinimniminimiimmiminimiiiiiiHiiiniiiimiimiiiiiMiiiiuiiiiMiiiirniiiiMiiitiiiiiiriii^ 
^riiiriiMMUifiiiitiiiniiriiiiiiriniiiMiiiiuiiiiMiiHiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiiiiit^ 

1    Dependable  Track  Work 
for  Electric  Railways 

Frogs,  Switches,  Svritch  Stands,  | 
Crossings,  Special  Track  Work,  i 
Machine  and  Drop  Forgings,  I 
Pressed  Steel  and  Hammer  | 
Work.  Foundry  for  Manganese  i 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 

ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


FROC&SMITCHCO^ 

«riouis.wP'... 


'iiiimniiiimiiiiiiMiiiiiiiiiiiiiiiiiiMiiiiiiiiiimiiiiHiiiiiHiiiiitiiiiitiiiiiHiiimiiiimiiiiHiiiiiMiiiiiMiiiiMiiimiiiimiiiMiiiiiiiiiiiiiiiii 
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ailllllillillllllfllilimillinilliiJllliiiilfllllltrilillllliniliin jiiiiiiiiiiinillllllllllllllJillllliiiiiiiiiijiiiiiilillllllllllllliillJillllllllli^      uiiiniiiiiiiiimiil iiiiiiiiiniiiiiiniiiiiill iiriiiiiimiin iiriiiiiiuiiimiiiiiiiriiiiiiir iiiiiiiiiiiiiiiiiiiiiiniiimi 


SieScoop  Conveyor 

A  Time  and   Labor   Saver 

The    quickest  method  ever 
devised    for    loading    and 
unloading,    storing     and 
reclaiming.     Takes    the 
place  of  6  to  12   men       ■s^'"- 
and  keeps  other  equip- 
ment moving. 
Easily  portable.  Power 
driven.  Overhalf  of  the 
1000  users  have  sent  •     srov£-, 
"repeat  orders". 
Write  for  Illai- 
trated  Literature 

PORTM.E 

MACHINERY 

CO.Inc. 


LINCOLN  WELDING 
EQUIPMENT 

insures  maximum  efficiency 
at  minimum  cost. 

Lincoln  Dynamotors 
Lincoln  Rail  Bonds 
Gailor  Welded  Joints 

THE  LINCOLN  BONDING  CO. 

636  Huron  Road,  Cleveland^  U.  S*  A. 


'iiiiiiiiiiiiimiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


^iHiMiiiiiiinriiHiiiiiiiMiiiiiHiihniiiiiiiiiiiiiiiiiiriiiiriiiiiMiiiiiiiiiiiiiiiiitiiiiiiMiriiiiriiiiiiiiiiiiiuiiiiitritiiiiiiiriiinMiiiiiiiiniiuiui^- 

SPECIALISTS  I 

I  in  the  I 

Design  and  Manufacture 

I  of  I 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

I  61  Broadway,  Nevf  York  City  I 


^iiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiii; mil iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiidiiimiiiiiiiiiiiiimE     TiiiniiiiiiiiiHlllMllllllllllllllllllllllllimilltlliilllimilillllHlllllllllllllllllliliiiiiillimiiiiiiimiiiiiilittliiiMiiimiiiltliiitiiiiitiiimiiiin 

lilllllinillllllllllllllllllllllilllllllllliiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiaiitiijiit»t..<ui I > ....i.uiiiitiiiiiiuiiiiiiillllllnliiuiiiiiliniiiiiiiiiiiiiiiiiiiiii.tu.iitiiiiiiiiuiniiitiiiiiiiiiiiiiiiijiiiiuuiuuiliuilliuiiiiiiiiiiiiiiiiiiiuniiiuiiillllliliuillimui^^^^ 

The  Babcock  &  Wilcox  Company  | 

85  Liberty  Street,  New  York  I 

WATER  TUBE  STEAM  BOILERS        I 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,   OHIO— BAYONNE,   N.  J. 
BRANCH  OFFICES: 


ATLANTA.  Candler  Bulldlnf 
BOSTON,  49  Federal  St. 
CHICAGO,   Marquette  Building 
CINCINNATI.    Traction   Building 
CLEVELAND.   Guardian  Building 
DENVER.  435  Seventeentll  St. 


HAVANA.  CUBA,  Calle  de  Agular  104 
HOUSTON,  TEXAS,  Southern  Pacific  Bldg. 
LOS  ANGELES.  X.  N,  Van  Nuys  Bldg. 
NEW  ORLEANS,  533  Baronne  St, 
PHILADELPHIA,  North  American  Bldg. 
PITTSBURGH.  Parmere'  Deposit  Bank  Bldg. 


SALT  LAKE  CITY.  705-6  Kearna  Bldg. 

SAN  FRANCISCO,   Sheldon   Bldg. 

SAN  JUAN,  Porto  Rico,  Royal  Bank  Bldg, 

SEATTLE.  Mutual  Life  Bldg. 

TUCSON,  ARIZONA,  Santa  Rita  Hotel  Bldg. 


■ninimiiiiiiiiitiiiniiiitniiK'i 


'"'iiiimiHiiiimmmnitiiMi 


"itiiMfminiiimMiniiiinHiiiiniMiniMimiiimiiHiMiiniiiiiininiiimiiiiitiiiHtiiiiiniimiMiniiiiuiiiitniiiiiiiiiiiiiiitiiiiniiiiniiimiiiiniimiimiiiinilin 


iiiiiiiiiiiiiiiiiiiiimiimiimiiiiiiiiimiiiimiiiiiiiHiiiiiiiiiiiiiiniii>:     ^iiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiriinMiiiiiiiniMiiiMiiiiiiiiiiiiiiriniriiiiiiiiiiiiMitiiiiiiMiiniiiiiiiiiiitii':: 


mmmmmmi  i 

BARBOUR-STOCKWELL  CO.  | 

205   Broa^Jway^   Cainhridgeport,   MaA«.  | 

Established    JttSH  | 

Manufacturer*  of  = 

Special  Work  for  Street  Railways  | 

Frogs,  Crossings,  Switches  and  Mates 
Turnouts  and  Cross  Connections 
Kerwjn  Portable  Crossovers 

wHI  Articulated  Ca$t  Manganese  Crossings  I 


AWARDED 


American 

Rail  Bonds 


Crov^n  I 

United  States  | 

T'win  Terminal  | 

Soldered  | 

American  Steel  &  Wire  Company  | 

ChloaAo  Ne^r  York   Cleveland    PittabnrAh  WorceHfer  Denver  | 

Export  Representative :  U.  S.  Steel  Products  Co..  New  York  | 

Psdfic  Cosst  Representative  :  U,  S.  Steel  Products  Co,  = 

_                                                                                                                                                                               _                        Sao  Francisco              Los  Angeles               Portland               Seattle  = 

Siniiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiilin     riijiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiimniiiiiiiiuiiiiiimuiiiiiiii iiiiiiniiiiiiiiiiiiiiiiiiiiiimiiii uiiiiiiiiiiiiiiiiiiiiiS 
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TWO 

POWER-FULL 

WORDS 


TURROIL 


mAMMARK 


I  Full  power  with 

I      High  or  Lower  Adjustment 

I  Many    emergencies    requiring    a 

I  powerful    Jack    present    a    diffl- 

=  culty    in    bringing    the    jack    to 

I  bear  on  the  load.     The 

I       Buckeye  Emergency 
I       Jack  No.  239  Special 

=  saves  time,  strength  and  trouble. 

I  The  many  positions  to  which  it 

=  is    adjustable    easily    solve    per- 

i  plexing     lifting     problems.     Full 

=  details    in    our    catalog.     Write 

I  for  it. 

I         The  Buckeye 
I         Jack  Mfg.  Co. 

I  Alliance,  Ohio 

jHiiiiiiiiiiiiiiiiiiiiiii I iiriiiiiiriiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiniiiiiiir:     | 

Siiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiii iiniiiimiiiii iiiiiimiiiiiiiiimiiiiiiiiiriiiiiiiiiiiiiii iiiii!;     | 

32,680  MILES  |  | 

was  the  distance  covered  before  =  | 

this    set    of    brushes    was    in-  |  | 

spected.     Even  then  they  were  |  | 

in  excellent  condition  and  good  |  | 

for  several  thousand  additional  |  | 

miles.     Other  brushes  delivered  i  | 

18,000  or  less.  |  | 

U  S  G  Brushes  | 

are  especially  designed  for  the  serv-     s      s 
ice   in   which   they    are    to   operate.     |     = 

I        THE  UNITED   STATES   GRAPHITE  COMPANY        |     | 

i  Saginaw.  Michigan,   U.   S.   A.  E      = 

i    Branch     Offices:     New     York.     Pittsburgh.     Philadelphia.     Atlanta,     I     = 
I  Chicago,   St.   Louis.   Denver.   San  Francisco.  =     | 

■iillinilllllliMlllllitllllllllliiiriMiliiiiiiiiiitniiiirriiiiiiiliiiiiiiiillliilllliiiiiiiiitiiiiiiiiiiMiiiifMiiiiiniiiillMiillliitiiiiiiiiiiiiitiiiiiiiiiii 

:uiiiiiiiiiiiiiiiiiiimiiiiiin iiiiiiijiiiiiiiiiiiiiJ iiiiiiiiiiiiiiiiuiiiiiniiiiiniiiiiitiiiiiiiiiiiiiiiiiuiiiiiiiiiiimiiiiiiiiimiiimiiiiiiiiiimiimiiiimiiiiiiiiimiuiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiuiintniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiig 


STEAM 
TURBO-UNITS 


<w> 


GAS  UNITS 

I  NEVER  FAILED  ] 

I        BORNE,  SCRYMSER  COMPANY       I 

I  80  SOUTH  STREET,  NEW  YORK  | 

niillllllllllirflllirilliiirilliiliiiiiiiiiiiiiiMiiriiiiitiiiiiilliiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiii!iiiiiiiiiiiiitiiiiiiiiiiri)iiiiiiiiiritilillillltiii>iuiiiiR 


Cameron  Commutators 
Command  Confidence.       Why? 


Because  of  the  dense,  high  conductivity 
hard-drawn   copper  we   put  into   the  bars. 

Because  of  the  hest-there-is  quality  of  high 
grade  Canadian  amber  mica  we  use  in  in- 
sulating of  the  segments. 

Because    of    years    of   specialized,    commu- 


tator-building   experience    that    makes    our 
workmen  experts  in  their  line. 

Because  of  the  Cameron  ideal  of  quality— 
and  the  painstaking  inspection  that  mar- 
antees  it  in  every  job  we  turn  out. 
Specify   CAMERON   for   commatators,   Mff- 
ments  or  coils. 


Cameron  Electrical  Mfg.  Co. 

Ansonia,  Connecticut 


aiiiiiiiiiHiiiiiiniiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiHiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiimii 


iiiiiiMiiiiiiiiiiiiiiiniiiinMiiitMiiitiiiiiriiiimniiimiiiiiiiiiiitiiiiitiiiiiiiiiiiitiiiiitfiiiiiMiiiiniiintiiiiiiiiiiiniiiiiiiiiiiiiiiiuiiiiHiiiiiniiiittiiiiitiiiiimiiiiitiiiii^ 
uiiiiiiimiiiimiiiiiiriiiiimiiiiiiniiiiiniiiiHiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiMiiiniiiiniiiiiiiii  siiiiiiiiiiii iniiiiiiiiniiiiiiiiiiiiimiiiiiiri iiiiiiii it i tMiintiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiidiiiiiiuiiiiui 


WE-FU-GD  AND  SCAIFE 


PURIF-ICATION  SYSTEMS 
SOFTENINO  aSr  FIL.TRA.XiaN 
Fan  BOII-ER  REED  AND 
ALI.    INDUSTRIAI-    USES 


I  Foster  Superheaters  | 

I    Insure    uniform    superheat    at   temperature   specified    I 

I  Power  Specialty  Company  | 

I  111   Broadway,  New  York  City  I 

.^iiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiimiiriiiiiiiiiiiiiiiijtiiiiiiiiir i iriiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiriiiiiiiiiiimiiiiiiMiHiiiiiinn 

aiiiiiiuiiiiuiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiuiiiiiruiiijiiiiiiijuiiiiiiuiiiiuiiiiiiiiiiiiiuiiiiuiuuiiiiiijmiuiie 


I  i:^_^^ij£V2.AJF50>  1 1 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Passing 

Sidings.      Tee  Rail   Special   Work  for  Interurban  Lines  and  Private 

3  Rights  of  Way.     Manganese  Construction  a  Specialty.  = 

I  T9i^-sxm.-&.T»€*    l«»on  Wox*i^s  I 

a  H  IIjLiB«JI)I.r«,     NB'W  YOR.K.  = 

I     I>I.iil.«Hillbum,N.Y«iiiNi«Ju»F.ll«.N.Y.  NewYork.OHice,30  Church  Strert  | 


i3iiuiiiNiiiiinHiiiiiiiiHiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiitniiiiiiiiiiiiniiiiiiitHiiiiiiiiiiiniiiiiiiiiiiiitniiiiuMiiiiiHiiiiiiiiii(iiiiiiiiiiiiiiiiiiin     ^iiiiiimiiiiuiiiiiHiiiiuiiiiiiiiiiiiiuiiMiniiiiiiinuiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiuuiiiiiiiiiiuiic 


WM.B.5CAJFE  &  SONS  CD.PITT5BURGH.PA. 


.diiMiiiiiiMiiiiiiMjiiiiMiiiiiiiiiiiMiiiiiiiiiiitnijiiMiiiiMiiiiiMiiiiMiiiiiiniiiMiiiiiiiiiiiiMiiriiiiiiiiMiiirifniiriniiiiriiiJiiiniiiiMiiiiiiiK 
uMiiiiiiiiiiiiiiiiiiiiiMiiiiiiijijiiiiiiiniiiiiitiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiniiiiiiiiiiiniiiiniiiitiiiiiiniininMiMitMiiniuiiiMiiiii^ 
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Conserve  Time  and  Effort  By  Using 


NILES-BEMENT-POND  CO. 

Ill  BROADWAY,  NEW  YORK 
MACHINE  TOOLS 

For  Electric  Railway  Repair  Shop* 

Ail«  Uthes 
Wheel  Presses 
Shapers,  Drills 
Slotters,  Planers 
Steam  Hammers 
Electilc  Travenni 
Cranes 


Send 

for 

Catalogs 


jilliilillllillilillllllliiniliiiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiuiii 


riiiiillitllHlMllllllllllltMliniiniiiirMlliiiiiiMiMiuiiiillliliiiHliiiiiiiiiriiiiiiiiMiiijrMiiiyj 

LET  I 


TOLEDO  CRANES 

LIFT  YOUR  LOAD 


Because  they  alone  save  the  most  machine  time  on  the 

job,  lose  the  least  repair  time  off  the  job,  and  need 

the  least  shifting  between  jobs. 

Ask    for    Machinists'    Tools  Booklet 

J.  H.  WILLIAMS  &  CO. 

"The  Drop-Forging  People" 
143  Richard  Street,  Brooklyn,  New  York 

143  So.  Clinton  St.,  Chicago,  lU. 


Get  in  touch  with  us 


TOLEDO  BRIDGE  &  CRANE  CO. 

TOLEDO,  OHIO 


iiimiiiimiiiiiiimiimMiiuiiimiimiiiiHiiimiimiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiHiimiiiiiiiiiiiiiiiiiiHiitiiiiiiiimiimiiiiiiiium     = 


Nrw  Yocfc  Office  52  Broadway 
Pbiladalphia  Office,  2013  Market  St. 
PilUbarcli  Office.  203  Otinr  Bld(. 


Ocvcbnd  Officr.  725  Citiun.  BIdf . 
Chic«co  Office.  549  Waifiiniton  Blvd. 
S*Bpru"K<>  Office.  Riallo  Btd«. 


jnumMiiimiiiinmniiiiiiimimimuiiiiiiiimiiiimiiiiimumimnNiimimnMiiimiiuiimirMiimiimnmiiiimiiiuiminrmirii^ 


-niiiiiimiiiiiiiiiuiiiiiiiiHiiiiiiiiimiiimiiiimiiiiiiimiiimiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiiimiiiuiiiiiiiniiiiiiiiiiiiiiiiiiiiM 


-^TOjtT- 


i^aa= 


THE  BRUSHES  OF  THE  WAR 

WHITING-ADAMS 

BRUSHES 

T  DID  THEIR  PART  TOmRD  CONCEALING  THE  BIG  GUNS 


Their  own  bang-up  goodness  cannot  be  concealed. 
Quality  sticks  out  all  over  them.  Call  for  them  at  any 
dealer  in  brushes.  Send  for  illustrated  literature. 

JOHN  L.  WHITING-J.  J.  ADAMS  CO.,  Boston,  U.  S.  A. 

Brush  Manufacturers  for  Over  108  Y«ars  and  the  Largest  in  the  World 


iimiiiHiiimiiiiiiiiiiiiiHiiiiiHMiHiMiniiiiiMiiiniiinriiiiiiMniiMiiiMiiitriiiitiiiirhiiiMiiiiMiitiiiHMiiniiiuiiinuiiiniiiiiiiiiiiiiuiiitiiiiiniiiiiniiiiiMiiiitMi 
miiHiiiiiiiiiiuiimiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFiintiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiKj     wiiiimiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiimiiiiuiiiiiiiiiuiii)tiiiiniiiiiiiiiiuiiiniiiiitiiiiiiMinMiuniiiiiiiiniiiiiiiiiiiiiiiiiiiiiimiiiii>i 


SPECIFY 


THE 


For  Driving  Your  Auxiliaries  | 

TERRY   STEAM   TURBINE  CO.  I 

Hartford.   Conn.  i 

iiiiiiiiiiiiiMnmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiinimiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiim 
^iinii iiiiiiiiiiiiiiiiiiiaiiiiiiiiiiiniiiiiiiiiraiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiii^ 

I.  T.  E. 
Circuit  Breakers 

for  heavy  street  railway  work  are  | 

the  best  obtainable.   Write  for  New  I 

Complete  Catalogue.  | 


I  HOT    GALVANIZING  | 

-  We     guarantee    immediate    deliveries;     reasonable    prices:     first  = 

i  class  workmanship  to  stand  any  test.     No  tapping  necessary  on  E 

I  threads  ol  bolts  alter  galvanizing.  = 

3  Galvanized  angles  furnished  cut  and  bent  to  length  and  punched.  | 

I                                       JOSEPH  P.  CATTIE  &  BROS.  I 

i                            Gaul  and  Adams  Sts.,  Phlladslphia,  Pa.  | 

^wiiiiiiiiiiiiiniliiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiiiiiiiiiiiiii'i>iiiii>iiiii>iiiii>><>i>i">iiii<><<iii''i<i'"'iii>*""''>"i'''^ 

IjliiiiiiiiiuiiiiiiiiMiiniiiiniiiiiiiiiiiiiimiiiiiiiiiiiiini i iiiiiii mi iiiiiiiuiii iiiiiiiiiiiiiiiimiiinniiiiiiiiiiiiiimi^ 

I                              The  Big  Three  | 

I  D  &  W  Fuses,  Deltabeston  Wire  | 

I           D  &  W  Oil  Fuse  Cutouts  | 

I             D  &  W  Fuse  Co.,  Providence.  R.  I.  | 


iiuiuiiiuiiiuuiiimuiniiiiiiiiiiiiiiimiiiuiia     '^imimiiuiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniii 
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CASTLE 
LIQUID 


TAPE 

For  overhead  and 
underground  work 

I  Retains  its  flexibility. 

I  Will  not  dry  out. 

I  High  in  insulating  qualities.  | 

I  The  most  durable  tape  made.  | 

^  £ 

I  Send  for  btilletim  on  P  &  B  insu-  | 

I  lating  and  preservative  specialties.  | 

j    The  Standard  Paint  Company    | 

I  Woolworth  Building,  New  York  | 

I  Boston  Chicago  | 

fii,iiiiiitiiiiiiiiiiiiiiiiiiiitiiti,niiiiiii)iiiiiiiiitiiiiiiiiiiiiiiiiiimiiiniiiiiuiiiiiuiiiitiiiiniiiriiiittiiiiiiiiiitniiiiuiiiHmH>riiiiiiiiiiitiin 
<iiiiMiiiiiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiirMiiiii)iiiiiiiiiiitiii,»tiiiiiitiiiiiiiiiiiiiiiiiiiiiiirriiiiiitiiiiiriiiiiir 

I    HOPE   Brand  for  best  results    I 

I  Webbingrs     and 

I  Tapes     made     from 

I  the    best    raw    ma- 

I  terials — made  with 

I  the     most     up  -  to- 

I  date  machinery  and 

I  most    reasonably 

I  priced.  That's  what 

I  you    get     In     Hope 

I  Products. 

I        Send    tor    samples. 

HOPE  WEBBING  CO. 


I     is  the  only  refill  liquid  for  one  quart  ex-  | 

I     tinguishers  that  is  recommended  for  all  | 

I     makes  of  extinguishers.  | 

I     There  has  been  no  advance  in  price,  on  | 

I     the  contrary  because  of   manufacturing  | 

I     economies  our  average  prices  are  some-  | 

I     what  lower  than  prices  existing  prior  to  | 

I     our  entrance  into  the  War.  | 

I     If  your  extinguishers  are  empty  you  are  | 

I     taking  a  desperate  chance.     Do  not  flirt  | 

I     with  possible  regret  any  longer.     Wire  I 

I     your  order  in  quick.     Prompt  shipment  | 

I     guaranteed.  | 

s  = 

s                        Castle    Liquid   is    sold    under   a    broad  | 

I                                       money-back    guarantee  | 

JAMES  M.  CASTLE,  Inc.  | 

I                      812   Lincoln    Building,    Philadelphia,    Pa.  | 

^iiiiiiiiiiiiiiiiiiiiiiiitMiiiHiiiiniiiiuiiiiiiiiiiniiiiiiiiiiiiirtiiniiiiinrMiniiiiiiiMiiiiMiiiiiiiiiiiMiiiiiiiniiiinMiiiUMiiinriiiiiiiiiiiiiMr 
atiiiiiitiiiiinMiiiifiiiiiiMiiiiMiiiiiiMiiMiiiiiniiiiiiiiiimiiiiiiiiiiniiiiiiiiiiiniiiiiiiiiiimiiimiiiitiiiiiniiiiiiiiiiMiiiiiiiiiiuiiiimiiimb 

Tapes,   Webbing   and   Sleeving  | 


Providence,  R.  I. 


396  Broadway,  New  York 


arri,irMiiiiiirtiiiiiiritiii,iiiiiii,iiiii,,iiiii,,>iiiiiiiiiiiiiriiiiiliiiiiiiriiiiiiririiiiiitiiiiirMiiiiiiiiiii(iiiiitii,iiiimiiiiiiiiiii„iiiiiiiiiiiimir 
yiiiiiiirtiii,,,,,iH,,,,,tiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiliil)ilrlliiililiiiiiiniiiiitlllirilriillliiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiii^ 

I  When    writing    to    Advertisers    in    this    pvtb-  | 

I  lication    you    will    confer    a    favor    on    both  I 

I  publisher  and   advertiser   by   mentioning  the  | 

I  Electric   Railway  Journal  | 


I                                Office:   300  Brook  St.,   Pawtucket,  R.  I.  | 

I                                              REPRESENTATIVES:  | 

I                  Chicago — E.   P.  Bartlett   &  Co.,   15   No.  Jefferson   St.  | 

I  Cleveland,   Ohio — Mueller   Electric    Co.,  423    High    Ave.,    S.  E.         I 

niliiiiiliiiiiiniiiiiiiliiiriiMiiiiiiiiiiiiitiiiiiltlliiiiiiiiiiiiiiiiiilllllllllllliillliillluiMlirillllllllllllllliilllflirtiiiiiiriiiiiiiiliillllliiiiiiiiiir 
<tiiiiiiiriiiiiiiiiiiiiriiiiiririiiiTrriiiitiiii)iriiiiiiriMiittiiiitiiit,i,Miiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitiiiitriiiiirrii)iiriiitiiiiiiiriiiiiiiiiiiii 


STANDARD    | 

VE6vcn  Fabric  Ca      i 

'^^ iniiiiriii,iirMiTiitMiiiiriiiiiiitiiii,riiii„,iriiiii tiiiiiimiiiimiiiimiiiiiiiiiiiniiiimiiiiiniiiiimiiimiiiiitiiiiniiiiiiiiii      yn , ,,,,,iiiiiiiiiiiitiiimiiiiiitiiiimiiiiiiiiiHiiiiiiitiiiiuriiiiitiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiriiii„iiii„iiiii,iiiiiiiiiiiiiii: 


HI IIIIIIHIII Illllllll I Illllllll IlllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIII'J; 

jk^^  "Everything  in  insuiation"    | 


mfg 


jiriiiiliriiiiiiriiilllltlilliliiiiiiiiiiiiiiiiliiiiMlililllllllllltltillllllllliilllliiiiiiiiiiiMiiiiiiiiiiiiiiiiitiiiiltlliliiiiniiitiilltillirrilllliriillni^ 

lllllillllllllil!!IIIII|!llinillll1HigilllIB!![|||||||lil[[|lllliliniMllliillllllimBnilllH 


Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Ck>inpound8 

Insulating  Tapes  Insulating  Varnish 

The  above  are  only  a  few  of  our  products 
Write  us  for  anytbing  in  this  line  you  may  require, 

MITCHELL-RAND  M'F'G  CO. 

I  '^  lOi  loha  St. .  New  York  City 

^iiiiiiniHiiummiiiiiiimiHiwiiiiuiiiiiiiiiuiiiimiiiiimiiiiiiiiiiuiuiiiuimiiiiiHiiiuiiuuiiniiminiiiiiiiiiiiiiiwiiiiiirniiiiiiiir 


iRaHroads  Contractors  -  Industries 
Automobiles  -  Pole  l^ulllng  ....dOrdnanGO 

Temple  ton,  Reiily  &  Co..Ltd. 

I.or»«:lc>-it  d:il*3a.g»>  r>s»ifi*,,i| 


~.illllinii,,iiit,iii,iii,iiiuii,iiniiiiiiniiiiitiiiiniiilltiiiiiiniiiitllllllllllllHllliiitiiiitttiiilnlliiniii,iniiiiitiiiiintlilliiiiiiiniiiiiiiiillfi 
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iiiKiiiiiiiiiitiiiiiiiiiiiriiiiiiiiiiniiiiiiiiiiiiiiMiiMiiiiMiiiiiiiiiiiiii^      ^iiitiiiiiiiiHiMiniMniiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiriiiiniiiiiiiiiiiiiiiiiiiiiHiiiiiiiiuiiiiiiiiiiiiiiiiMiittiiiiiiiiiiiiiiiiiitiiiiiiiiiiniMiiiinti^ 


A  Simple  Means  of 
I  Gaining  Increased  Revenue 

I  is  to  keep  a  strict  record  of  every  cash 

I  fare  you  are  NOW  getting — and  the 

i  simplest  means  of  doing  this  is  with 

1  the 


Macdonald 


I  Ticket  and  Ticket  Box  System  | 

I  It   is   simple    and    at   the   same    time    adequate   to  i 

I  every  condition.    Nearly   automatic — and   is   a  de-  | 

I  cided    help    to   better    public    relations.     Make    us  | 

I  sho'x   you.  I 

I      The  Macdonald  Ticket  &  Ticket  Box  Co.      | 

I  Cleveland,  Ohio  | 

^iiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiimiiimiiimiiimiiiiiiiimiiiiiiiimiiimiiitiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiniiiiiiiiii^iiiiiiiir: 

iiiiiiiiniiim mm iiii iiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiii iiiiiiiiiiiiiiiriiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!^ 

The  Zone  System  | 
of  Fares 

is  successfully  collected       | 
with  the  aid  of  i 

CLEVELAND 
FARE  BOXES 

Ask  Us  for  Particulars  | 

The   Cleveland   Fare  | 

Box  Co.  I 

Cleveland,  Ohio  | 

Canadian  Branch.  Preston,  Ont.  | 

iiiiiiimiiitiiiiiitiiiiiiiii)<iiimiiii)iiiiniiiiiiiiiitiiiiiitiiiniiiuiiiiiittiiiniiimiiiiiiiimiiiiiiiiitiiiii(iiiiiiiimiii(iiiiiiiimiiiniiiiiirir 
mmiiilllltltiiinlllliliillllllliiiiiHlllMiiiiiliMliiiiiMiiiiiiilliiililililliluiiiiiiiiiniiiinliiiililiirilllirilllliiiiriiiiiriiiiiiiiiiiiiiiiiiiilniir 

I  sviumimiiU^  Car  Heating  and  Ventilation  I  i 


JVhen  you  want 

Men 


Put  your  advertising 
for  them  on  the  same 
basis  as  other  publicity. 


If  you  want  competent  and 
efficient  assistants,  experienced 
in  the  field  served  by  this 
journal,  you  will  naturally  find 
such  men  among  our  readers — 
which  include  the  keenest  and 
most  progressive  men  in  the 
industry. 

Get  in  touch  with  a  number  of 
these  men  and  select  the  one 
that  is  best  suited  for  your 
needs. 


I  Only  $1.50  for  30  words  \ 

i  401     I 

fiiiiiiimiiiiitiiiiiiiiiiiiiiiniiiiriiiitiiiiitiiiitiiiniiiiiiiiiuiiiniiiniiiiiiiiiiiiimiiiiniiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiitiiiiiitiiiinnin 

aiiiiiiiiiiiiiiiiiiiniiiiHiiiiiiiiiiiMitMiiiiiiiiiMiiuiiiiiiiiiiiiimiiiniiiituiiuiiiimuiiiiuiiiiiiiiiiiiimiiiiiiiiiiiuiiiiiuiiuiuiuuuuuM 

I         WE  CAN  CUT  YOUR  COST  OF        I 

HEATING  CURRENT 

I       Write  for  THERMOSTATIC   CONTROL  INFORMATION        I 


P5 


^  U  one  of  the  winter  problema  that  70n  miut 
~  aettle  without  delay.  We  can  show  yon  how 
—  to  take  sare  of  both,  with  one  equipment. 
^  Now  ia  the  time  to  ^t  your  can  ready  for 
next  winter.      Write  for  detail*. 


I   3[2^Hi  The  Peter  Smith  Heater  Company  | 
I    ^IMWJniN'^        1725  Ml.  Elliott  Ave.,  Detroit,  Mich.       | 

fiiiilllllllliiiiiilillllllilllliliilllllllllllllliriiiiiiiii iiiiilll I iiliillliiiiniiiiiniruiininiliilliiull iiiiiiiiillllliln? 


iinilinlliniiiiiiiiiiiliinilliiiMiniiiilliliiittiiiiiitiiiitiiiiMHiriiiiitiiiiiMiiiiiiinllllllllimiiiniiiiiiliililllillllilllllllillinilllliiintiiji^ 


Direct 

Automatic 

Registration 

By  the 

Passenger 

Rooke    Automatic 
Regiatcr  Co. 
Providence,  R.  I. 


^iliniiiilliiiillimimiiiiiiiiitiiiiiiiiiniiiiiitiiiiiiiiiiiiiiiii)iiiiiiitiiiriiii>riiiuiiiiniiiHiiiinfiMnHiiiiinitiiiimiiiiriiiiitiintiii)tiiiiii] 


IB     Si 


ELECTRIC     HEATERS     Cut  I 

Installation  and  Maintenance  | 

Charge.  i 

VENTILATORS    Also    Venti-  | 

late  in  Stormy  Weather.  I 

THERMOSTATS     Save     Cur-  I 

rent.  I 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  | 

Electric   Car  Heaters.  i 

I     ORIGINATED  The  Ventilated  | 

I                                                  Coil  Support.  I 

I       LET  US   FIGURE  ON   YOUR  NEXT   REQUIREMENTS  | 

I  GoldCarHeating&LightingCo.,17BatteryPl.,NewYork  | 

.ifiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiniriiiiiiiiiiiniiiiiiiiiiiiiiR 

Sjlllllillrnilillililllliiinitiiuiiiitiiiillllllliiiiiiltiiiiiiiiiiiitiiiiiiiiiiiinniniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiliniiniiiiiitiliilllllltiiiiittlliiiii^ 

The  Economy 
Railway  Meter 

Induce? 
Power  Saving. 

Our     power-BBTinr    bulletins 
will  Titally  interest  yon  rl^bt 

^                                           now.     Ask  for  them.  ^ 

I      Economy  Electric  Devices  Co.,  Chicago  | 

ailiniiiiiiiiiiiiif Ill Ill iiiiiiiiiiiiiiiiiiini iiiiiiimk'iuui iiiiii mill i iiiiiiiiiiiiiiiiiiim i: 

ililii r iMilliiiiml II iilllllliiiriilllliiiiiiiillMili iiillilii mil miiiiii mil i limillliiiu 

Use  them  in  your  terminals —  \ 

PEREY  TURNSTILES  i 

or  PASSIMETERS  | 

Faster  than  the  ticket  seller  | 

Perey  Manufacturing  Co.,  Inc.  | 

30  Church  Street.  New  York  City  | 

iiMiiiimiui Ill imuiiiiiumiimlMiiuiiiiiimiiimiiiimiiimiiiii mii iiimimiiuHiiiin imimiiiB 
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^'iiiiiiiiiiiiiiiiiiiiiimiiiiiiiiniiiiiiiMiiiiimiiiniitiiiiiiiiiiiiHHiiiiiiiiiiiiiiiiiiiiiiMiiiiimiiiimiiiiiiiiiiiitiiiiiiiiiiiimiiiiimiiiiiiiiiiimiiimi^ 


BADGES   and 

PUNCHES  I 

I  AMERICAN  RAILWAY  SUPPLY  CO.,  134-136  Charles  St.,  New  York  | 

^iiiiiiiiiiiiiiiiiiiMiiiiiMiiiirrMiiiitiiiiiiiiiHiiMfuiiiiiiiiiiiiiiMiiiuiniiifisiiiiMiiiiiMiiiiiiiiiiiiMiiniiiiiiiiriiiiiiiiiiiiMiiiirMiutiiiiiiiiiiiiiMiiiitniiuiiiiiiiiiiiiiiiiiiiiu 
^HiiiiiiiiiiiiHiirMiiiiHiiiiiitrMiiimiMiiuniiiiiniiiiinMiiiiiuiiiiiirMiiiiiMiiniiuiiiiiiiiiiiuiiiiiiiniiiiiiiiiiiiiniiiriiiMriiiiiMiiiiiiiiiiiiiiiiuiiiii^^ 

The  McLain  No.  25  Headlight    | 

gives  powerful  road  illumination,  at  the  same  time  eliminating 
glare.  It  is  an  extended  dash  type  light  made  of  Pressed 
Steel  throughout,  assuring  light  weight  without  any  sacrifice 
in  strength  or  durability.  It  is  absolutely  waterproof,  weather 
proof  and  solid. 

Concentrated  filament  type  using  either  a  23  or  36  watt  lamp. 

It's  the  LIGHTEST,  BRIGHTEST,  TIGHTEST  head- 
light on  the  market  and  it  doesn't  cost  any  more  than  the 
others. 

The  Trolley  Supply  Co.,  Canton,  Ohio 

SiiMiiiiimtiiiinniiiniiiiiiinMiiiuiiiinuiiiniiiiiiiiHiiiiniiiniiriiiniiiiiiuiiiinuiiinHiiiiiniiiiiiiiiiHiiiiiuiiiiiiniiniiiiiiiiiiiuiiiimiiinriiiiniiiiin 
^iiiiiiitiifMiiiiiiiiiiimiiiimiiiiiuiiiiimiiiiiuiiiiinMiiuiiiiiiitiiiiiiiiiiiimiiiiHiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiic     uiriirmHiiniMiiiiiMuiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiiuiiiiuriiiiiiMiiiiiiiiiiiiiiiiiiiiiiniiiiiiriiiiniiiiiiriiiiniiiiniiiiiniiiiiiiimin 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 

We  can  help  you 

Writ*  to 

The  Arthur  Power-Saving  Recorder  Co. 
2nd  National  Bank  Bldg.,  New  Haven,  Conn. 


IS  TiCKETiPUNCHES 


'.(HiiniiiiiuiiiiiiitiiiiiiiiiiiiiHiiiiiitiiiiiiiHiiiiiMiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiriiiiiiifiiiimiiiimiiiimiiiiitiiiiiiiiiiinir 

giimiiuMimiiiiiMMiMmiiniiminimmiiimimmiiiimiiiimiiiiimiiimniimiiiimiiitmiiimiiiimiiimniiMiinimiiiimiimiiu^^^ 


I         EXELL  MANUFACTURING  CO.        | 

I  *  NEW  HAVEN,  CONN.  | 

^iiiiniiiiiiiiiiiitiiiiiiiiiillllllilllllllllillilillliiimiliiitiiiiiiiiliiiriiiiittiliimiiimiiiiiuiiiiiuiiiiiiiiiiiiiiimiliiiiliiiiiiiiiiiiiiiiiiuiiiiS 
iiiiiiiiiiiiiuiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiuiiiiiiiiiiiniiiiJuiiiiiiiiiJiiiiiiiiriiimiiiiiiiiiiiiiiiiiiiiiiiK: 


j     Railroad    and    Tram    Car    Specialties     f   |     SoHie    One  WantS    tO    Buy     | 


New  inventions  developed,  perfected 
I  and  worked  for  the  English  market  | 

I     Messrs.  G.  D.  Peters  &  Co.,  Ltd.    I 

I  Windsor  Works,  Slough,   (Bucks),  Eng.  I 

^.iiimmiuiiiiinilllllliniliiuiiiiiiiiiiiiiiiiiiiiiiiiiriiuiuiilllllllij iiiiiilll iniiiii riiiiiiriiimiiiijiriiiiiiirriiiirilliilllili^ 

^ltlriiiiiiii.iiiiiiiiiriillliiiiiiiiiiiiiiiiiiiiiinilllllitiiliiiiiiiiiiuiiliiriiiiiiiiiiiiiiiiriiiiiiiMiiiiiiiiiiiMiiiiiiiiiiiriiiiiiiiiiiiirMiir[iiiiiiiliir. 

Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  I 

I  ventilate    your    cars    at   the    lowest    possible    cost  I 

I  The  Cooper  Heater  Company  | 

I  Carlisle,  Pa.  | 

''dlriririillliiiiiiiiiiriniiiiiiiitiiiiiiitiiiiiiin niiiiirniiiiiiiiiiimniiiiiiiiiiiiiiiiiiiniiiiiriiiiiiitiiiiiiiiiiiirMiiiiitiiiiiiiiiimiiiiiiiii'n 


I  the   equipment    or    machinery  | 

I  that  you  are    not    now    using.  | 

I  This     may     be     occupying     valuable  | 

I  space,  collecting  dust,   rust  and    hard  | 

I  knocks    in    your     shops    and    yards.  | 

I  Sell  it  Before  depreciation  Scraps  it.  | 

I  The  Searchlight  Section  is  helping  others  | 

I  — let  it  help  you  also  | 

I  80  I 

HlllllllllllllllllllllllllIIKIIDllllltillllllllllltKHIIItllllllNllllltlllllllllimtlllllltllllllllllt till lllirilillllllllltlllllltlllllllMIIIIIIIR 
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gtiiniiiiit[iiiirii)ittiiiiiiii)iiriiiiiiriiiiiiiiiiiiiiiirtiiiiiiiiiriiiiriiiiiiii)tiiiutillHMilillliniiiniiiitiiiiKiiiiiiiiiiiiniiriiiriiiiiiiiiiiiiiirii£      jiriiiiniiiiiiiiititiiiH t iiiin ii'iitiiiiiiiri iiiiitiiirttiiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiimiiiiiiiiiiiiiliirriiiiiiiiiniiir 


Honeycomb    Type 
for  Side  Deck 


Put  Your 
Car- Ventil  ating 
Problem  Up 
to  Us 

Successful  car  ventilation  is 
not  simply  a  question  of  buy- 
ing ventilators  and  installing 
them;  it  is  an  engineering 
problem  which  must  be  met 
scientifically  with  the  type  of  ventilator  and  the  number 
of  ventilators  best  adapted  to  the  work  to  be  performed. 

UTILITY  Gar  Ventilators 

Are  Made  in  Different  Types  to 
Meet  Widely  Varying  Conditions 

Through  constant  study  of  the  field,  our  engineers 
can  tell  you  the  type  bo:t  suited  to  meet  your  particular 
ventilating   conditions. 

Put   your   problem    up    to    us. 

Utility  Ventilators  are  economical  in  first  cost,  simole 
and  rugged  in  construction,  light  in  weight,  easily  and 
cheaply  applied,  durable,  waterproof,  weather-proof, 
dust,  dirt,  and  cinder-proof.  They  e-vhaust  the  air 
efficiently   whether    the   car   is  running   or   standing   still. 

Charts  and  full  technical  data  sent  to  any  road  in- 
terested,   on    request. 

Railway  Utility  Go. 


151   W.  22nd   St.,   Chicago 


J.    H.   Denton. 

Eastern  Manager 

1328  Broadway 

New   York 


O.   W.   Meissner 

Representative 

10  St.  Antoine  St, 

Montreal 


F.  O.  Grayson 

Representative 

600  La  Salle  Bid?. 

St.  Louis.  Mo. 


iiiiiiiiiii iiiiiiii lilllijlllilllllllllllllliiiiiiiiiiiiiiiiiiiiiijiiiiiiillirliiuiiiiiiiiiirillllrii; 

iiiiiiniiiiiiiiiiiiitMiiiiii<iiiiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiniliitiiiiriililriiiiiMiiii»i 

Take  a  new  Tip,  I 

when    troth   sides  i 

of    old     tip     are  | 

worn  out.     Snap  it  | 

on    your    Trigger-  | 

lock    finger,    which  | 

stays    on    the    con-  | 

troller,    saving    re-  | 

moval  and   adjust-  | 

ment.      Time    and  I 

money    are    saved.  i 

100,000  renewal  I 

tips     and     250,000  | 

fingers     sold      last  i 

year.  | 

I  Triggerlock  Reversible  Controller  Finger  I 

I        811-18  Bath  Ave.  567  King  St.,  West     = 

I     Niagara  Falls,  N.   V.  Toronto,  Canada       i 

^iillriiMuiiiiriiiitiiiiiriiiiiiriiiiriiiiitiiiiiii tiiiiiiiiriiriiiiiiriiiiiMiiiiiiiiii iiirniiiiiiiiiiiiiiiimiiiiiiiiiiiiiiittiiiiriiiiriiiiriiR 

|IIIIIIIIIIIIIIIIIIIINIIIII Illlllllll Illllllllllllllllllllllllllllllllllll IIIN INI Illlllllllll Illlllllllllllllllll!llllllllllllllllinillllllllllllll|' 

=  Armature  and.  Field  Coils — Armatures  Rewound  g 


The  Kalamazoo  Trolley  Wheels 


have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  Ions  life  WITHOUT 
IXJUKT  TO  THE  WIRE.  Do 
iiiit  be  milled  by  statements  of 
lai-ge  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need.  wrHe  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS    IN    THE   WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO,   MICH.,  U.  S.  A. 


II  II    I 


I    I     I    II    II    I        II    I        nil  III  nil  nit  in    i    i    n   in   in   nil   in  mil 

Will      your      Trolley 
Wheel      spin      freely 
when  assembled  with 
new^     Springs  and 
Washers  ? 


=  They     will     in     a     type 

I  "C"    Harp.       No    bind- 

I  ing,  yet  perfect  contact. 
I  The    "Harp    with    the    Big    Spring" 

I      THE  HOLLAND  TROLLEY  SUPPLY  CO. 

=  Cleveland,    Ohio 

rliiiiiMiiHiiiiiH.iiiiiiiitiiitiMiiitiiiiiiiiiitiiiiniiiiiiiiiniiiiniiirMiiuiiiiiiiiiiriiinMiiiiiiiiiiiiiiiitirniiiiiiiMiiiiiiiiiiitiiiiitiiJiiin r 

.^iiiiiiitMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiriiiiiiiiiitiiiiiiiiiiriiiiiiitiiiiiiiiiiiirriiiiiiiiiiiiniiiiiriiiiiiriiiriiiiiiiiiirrriiiiiiiiJittiiiiiin. 


MQRErJDNES 


Armature  Babbitt 
Metal  is  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting, 


Designed  particu- 
larly for  electric 
I  ail  way  armature 
bearing  service, 
and  recognized  the 
world  over  for  un- 
excelled quality. 


(^ 


Commutators 

Refilled 

Prompt  Service 


i                    THE    KINO-COIL    MFC.    CO.,    CLEVEI-ANn,    OHIO  1 

^iiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiininiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
mnnnniniiininuiiiiiiininininiiiiiiiiiiiiuiinniiiiiinnninininiiiiiiiinniiitiiiiiMiiiitiiiiiiiiiiiiiiimiiiiiiiiiiniiiiiiiiiiiiiiiiiniu 

UNIVERSAL  ANTI-SLIP  TREADS  | 

cars  and  station  steps.  | 
Universal  Safety  Tread  Company 

Waltham,  Mass.  I 


BABBITT  METAL 


I  More- Jones    Brass    &    Metal    Co. 

I  •  St.  Loui«»  Mo.»  U.  S.  A.  I 

iltllinillliniilllllMIIIIIIIIIIIIIMMIIIIMIIIMIIlMlltlllllllllllllHIllllllirilllllHIllllllMMIIinilllMIIIIIIIIMIIIMIIIIMIItllllllMIIIIIIIIIIIIIII.'ri 

^iMnrMiinrMiMniiiiiiiiiiiniiiiiiiiMiiiiMiiiHiiiiriiiiiMniiinitiiiiinnniiiu>HiiriiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiMiiiiriiiiiiiiiiiiiiiiiiiiiiiii>i; 

I  MASON  SAFETY  TREAD — lead  or  carborundum   filled;   non-  | 

H  fllippery;  prevents  accidents;  cute  out  damage  suite.  | 

1  KARBOLITH    CAB    FLOORING — for    steel    cars;    is    sanitary.  i 

i  light  weigrbt,   fire  proof,   non-elippcry.  § 

I  STANWOOD  STEPS — Self -cleaning,   non-slippery,   light.  | 

=  Our    products    used    on    all    leading    railroads,    on    cars    and  | 

=  stations.      For  details  address:  e 

I  AMERICAN  MASON  SAFETY  TREAD  CO..  I^welL  Mass.  f 

=  Branch   Offices:   Boeton.    New  York   City.   Philadelphia.  e 

=  Agencies  in  all  principal  cities.  | 

niiiniiimiiiimiiiniiiiHtUHiiiiniiiinrMiiifiniiMiiiiMiiiiriiiiMniiriiiiiMiirMiiiitniiiiiiiiitniiMiitiMiHiiinmiiiittiiiiiiiiiiHiiiiiiiiiir: 
AiiiiiiiiiniiiiiiiiiitiiiiiiiiiiuiiMtiiiiMiiiiiiiiiMittiiiiniiiiiuiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiitiiiiniiiirtiiitiiiiiiitiiiiiiiiiiiifiiiiinitij 

S«a  tha  Crank  off  th«  = 

CREAGHEAD  DESTINATION  SIGN  I 

By    means    of    it,    conductor    or    motorman  | 

can   change   sign    without    leaving  platform.  | 

All    that    has    to    be    done    is    to    turn    the  = 

crank.       Better    investigate.  i 

CREAQHEAD  EN6INEERIN6  CO.,  CINCINNATI.  0.  I 


iiiiiiiimiiiiiiiimiimiiiuuiuiuiiiii 


iiiiiiiiiifi       jHriiiiiiiiiiiiimiiimiiiiiiiiiMiirMiiiiiiiiiimiiiiiMiiiii iiiiinitiiii iiiiiit iiiiiiiiiiiiiitimiiiriiiniiiiiiiiiiitimiHimmiiiiB 
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uiimimminmiiiiiiimniiiiimninmiiiimMiiiiiMiiiiimiiiimniiiiMnimiiiiUMiimiiiiimiiiiriiiiiiiiiiimiiiiiiHiiiiiimimn^^^^  umminiiiiiiimiiiiiriiniiiiniiiMniiiniiiimiJiMmnmmiiiiimMiiniiiuuiiiiiiiiiMiiiiiniiiiNiiitmiiiimnimiiiiiniiiimnmmni^^^^ 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 


Getting  Back  to  a  Normal 
Peace  Basis 


Large  plants  that  were  busy  night 
and  day,  handling  war  contracts, 
are  now  operating  far  below  normal. 
This  is  a  condition  that  must  be 
overcome  quickly  if  we  are  to  put 
business  baclt  on  a  normal  peace 
basis. 

Government  contracts  have  been 
stopped  and  these  plants  are  now 
ready  to  get  down  to  the  real 
business  of  every  day  needs. 

The  St.  Louis  Car  Company  is  one 
of  them.  We  are  ready  to  restore 
your  rolling  stock  to  the  "85% 
new"  basis.  While  your  needs  will 
be  great,  let  us  impress  upon  you 
the  necessity  of  placing  your  orders 
now — thus  helping  to  "get  back," 
improving  general  monetary  condi- 
tions and  helping  yourself.  Our 
staff  of  engineers  will  gladly  dis- 
cuss your  car  problems  with  you. 
Let  them  help  you  with  the  speci- 
fications.    Write. 


W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


I         Pitttburgh  Office: 
I      S36  Waba«h  Building 


Canadian   Distributorst  = 

Lyman    Tube  &  Supply    Co.»    Ltd.      | 

Montreal  and  Toronto  = 


THE  ST.  LOUIS  CARGO. 


(SAULS 


St.  Louis,  Mo 


inaimeiKg 


j|IM>lillllllilllllilltllllllliilililiiiriiiiiiiiiiiiiiiiliiiiitiiiiriiiiiiiittiiiiiiii:iiiiiiiiiiiiiiitiiiiiiii)iiiiiiiiiiitiiiiiiiiiiiiiiiiirMiiiiiiiiriiiiiHiv 

u'tiiniiiinimiiiiiiiMuiiiiirriiiiiiniiiiHiriiiiHiiiiiiiMiiiiiiiiiiiiiiiiiiniiiiiHMiiitiiiiiiuiiiimiiimiiiimiiiitiiiiiiiiiiiiiiiiiiMiiiiiiliiiiiiiiiii 


<iiiiiniiiiiiiuiiiiiiiiiitiiiiiiiiiiiiiiiiHiiiiiiiiiiriiiiiriiiiirii>..niiiiiiiiiii(iiiiiniiiiiiiiiiiit>iiiirriiiittiiiuiiiiiiuiiiiHiiiiitiiiitmiir:'i'' 
HiiiimiiiiiiiiiiimiiiiitiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiriiiiriiMiiiriiiiiriiiiiiiiiMiiiniiiiiMiiiiiiiiiiiiiiiitiiiiiMiiiiiritHiiD 


j|li:|||aOjll!JW.fJiMJIl» «. 


« k.ti  r"?  m  III!  c  HOI  r,  t.i...i 


SASHES,  DOORS 
INTERIOR  FINISH 
VESTIBULES  AND  I'RAMING 


PERLEY  A.  THOMAS 
CAR  WORKS 

Manufacturer  of  Cars 
and   Car  Materials 

Cars  of  all  types  from  one-man  to  large 
interurban 

HIGH  POINT,  N.  C. 


CURTAINS,  VENTILATORS 
SASH    AND    DOOR    TRI.MMINGS 
DOOR  AND  STEP  MECHANISM 


Wheel  Truing  Brake  Shoes 


TiiiiMiiiniiniiiiitMiiiitiiiiiiirriiiiiitiiniiiiiiniriMiiiiiiiiitiiiiiiiiiMrniiMiniiiiiiiiiiiiHiiiiiiniiiiiiiiiiiiHiiiiniMiiuiiiiiiiiiiiiiiiiniiiiHiiiiinMiiHiiiiiin 

^iiiiiiiiiiiiiniiiiiiiiiiiiiiiniiHiiMiiniiiMinMiiiHiMiiiiiiiiiuniiiiMiiintniiiirHiiiiiniiiiuiiiiiniiiiMiiiiMiiiiMiiiiUMiiiiniiiiMiiiHiiii:      giiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiititiiiiMiiiuiiiiiiii iniiiitiiiiiitiiiiiu"iiiiiiiiiMiiiiiuiiiiiiiiiiiii>^ 

~                                                                                                                                                                             ~       5  "" 

I  Reproduction 

I  of  a  Car  Brass 

I  in  Service  for 

I  Fifteen  Years 

I  This     Car     Brass     was 

I  sent  to  us    by   a    large 

I  Electric  Railway  System 

I  We  do  not  g-uarantee  all  our  Car  Brasses  to  wear  as  long- — but        | 

i  this  Time  Record  points  to  why,   alter  thirty  years'  experience,         = 

=  Ajax  Metals  stand  at  the  top.                                                                           § 

I  .\Ja.t    Car    Brasses,    Check    Plates    and    Babbitt    Metals    help    to         E 

=  increase  your  dividends.                                                                                        = 

=  They  are  metals  that  give  good  service.                                                   = 

i  THE    AJAX    METAL    COMPANY              I 

I  Established    1880                                                          | 

=  Main  Office  and  Works:                                                Southern   Plant:                  = 

I  PHILADELPHIA,  PA.                                      BIRMINGHAM,  ALA           | 

jmiliiniiiiitiiiiiiiiiiiiiiiiiiiimiiiiMiiimiiiittiiiiiiiiiiiiiiiiiiin miiiiittMiimiiiiiiiiiiiitiiiiiiiiiiitiiiiiiiiMiiimiiiiiiiiriiiiiiuiimi: 


=  Cut  No.  7  's  used  for  cutting^  down  flange  and  part  of  tread  next  to  e 

5  flangre.  but  does  not  operate  on  outer  edere  of  tread.  = 

=  This  IS  done  with  the  car  in  service.     Ko  pull-ins  necessary.     Cut  = 

=  above  represents  one  of  many  styles   of   grinding'   shoes.      Send  for  = 

E  further  data  = 

I       Wheel  Truing  Brake  Shoe  Company  | 

I                                              Detroit,    Michigan  | 

^luiiiiijiirititniiiiiniiiiiniiuiiiiinuiiiiiiiniMiiiiiiiiinirMiiiniMinintiiiiiniiiiiirMiiiiiiiiiittiiiiititiiiiiiiiiiinMiiiiiiiiiinHiiiitiiiiif: 
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POSITIONS  VACANT 


A  technically  educated  engineer  wanted, 
with  street  railway  experience,  to  act  as 
assistant  ot  general  superintendent  spe- 
cializing on  car  equipment,  practices  and 
economy.  P-349,  Elec.  Ry.  Journal, 
Leader-News,    Bldg.,    Cleveland. 

HIGH-GRADE  master  mechanic  wanted 
for  street  railway  system  in  Texas  city 
of  25,000.  P-342,  Elec.  Ry.  Journal, 
Chicago. 


LIGHTING  company  creating  new  position 
of  superintendent,  who  will  take  charge 
of  distribution  system,  outside  work,  two 
power  stations  of  about  6,000  K.W.  ca- 
pacity. Applicant  must  have  thorough 
experience  in  station  operation  and  acted 
at  one  time  in  the  capacity  of  superin- 
tendent in  charge  of  distribution  sys 
tem.  Ix5cated  Central  Pennsylvania.  P- 
347,  Elec.  Ry.  Journal. 


ONE  armature  winder  wanted.  Tulsa 
Street  Railway  Co.,  Tulsa,  Oklahoma. 

STEAM  engineer  wanted,  capable  of  tak- 
ing full  charge  of  electric  light  plant  and 
pumping  station,  one  BOO  kilowatt  and 
one  1000  kilowatt  AJlis-Chalmers  turbines. 
City,  7000  population,  located  in  the 
Middle  West.  Salary  to  start,  $1,800. 
P-354,  Elec.  Ry.  Journal,  Chicago. 

THREE  armature  winders  wanted.  Michi- 
gan Railway  Co.,  Albion,  Mich. 


POSITIONS    WANTED 


ASSISTANT  to  chief  engineer  or  general 
manager ;  14  years'  experience  construc- 
tion, operations,  and  engineering;  gen- 
eral knowledge  of  mechanical,  electrical 
transportation  and  accounting  matters  as 
related  to  way  and  structure  department. 
Technically  trained.  PW-340,  Elec.  Ry. 
Journal. 

ITTENTION— Street  railway  engineer 
over  10  years'  experience,  having  been 
honorably  discharged  as  major  engineer 
U.  S.  Army  after  20  months'  service,  de- 
sires to  locate  with  growing  concern 
where  energy,  strict  application  to  duty 
and  sound  common  sense  methods  are  es- 
sentials. Have  had  considerable  experi- 
ence in  revaluation  work,  heavy  power 
house  and  building  construction,  power, 
installation  and  maintenance.  Would 
consider  management  or  organization. 
PW-336.  Elec.  Ry.  Journal. 

ALT3ITOR,  10  years'  experience,  thor- 
oughly conversant  with  Interstate  Com- 
merce Commission  and  Public  Service 
Commission  requirements.  Best  of  refer- 
ence.    PW-352,  Elec.  Ry.  Journal. 


ELECTRIC 

car 

house     foreman     desires 

position  ; 

age. 

34; 

married  ; 

honest  and 

reliable. 

Best 

of 

references 

furnished. 

PW-35B, 

Elec. 

Ry. 

Journal. 

ENGINEER  maintenance  of  way  and  con- 
struction engineer,  technical,  15  years' 
experience  street  and  Interurban  rail- 
ways, all  types  track  construction,  de- 
signs railway  structures.  Extensive  valu- 
ations. Age  37,  married.  References  ex- 
changed. PW-348,  Elec.  Ry.  Journa 
Chicago. 


MARRIED  man,  9  years  experience  In 
claim  department  of  large  city  and  In- 
terurban company,  wishes  to  make 
change.  Seeks  position  as  chief  or  as- 
sistant chief  claim  agent.  PW-3B3,  Eleo. 
Ry.  Journal,  Leader-News  Bldg.,  Cleve- 
land. 


MASTER  mechanic,  15  years'  experience 
In  shops  of  largest  city  and  interurban 
lines  in  the  country;  34  years  old;  sin- 
gle ;  can  give  best  of  references.  Central 
states  preferred,  but  will  consider  reason- 
able offer  from  other  territory.  PW-366, 
Elec.  Ry.   Journal,   Chicago. 


POSITIONS    WANTED 


POSITION  wanted  as  car  barn  foreman, 
experienced  electrician  and  armature 
winder,  familiar  with  electric  car  eq.uip- 
ment  and  maintainance.  33  years  old. 
and  married.  F.  H.,  736  Grove  Ave.. 
Moxham,   Johnstown,   Pa. 

POSITION  wanted  as  working  barn  fore- 
man, single  truck  road  preiterred.  Can 
wind  armatures,  do  any  kind  of  wiring 
and  controller  repair.  10  years'  experi- 
ence both  single  and  double  truck.  PW- 
344,  Elec.  Ry.  Journal,  Phila. 


RAILWAY  electrical  engineering  graduate 
with  testing  experience  on  all  types  of 
Westinghouse  control  desires  position. 
Just  returned  from  overseas  serving  as 
naval  aviator.  PW-350,  Elec.  Ry. 
Journal,  Chicago. 

WITH  leading  consulting  engineers  for  12 
years  in  responsible  charge  of  adminis- 
trative and  engineering  work  for  elec- 
trical utilities.  Technical  graduate. 
References        unconditional.  Available 

within    one    month.      PW-351,    Elec.    Ry. 
Journal. 


AGENTS  AND  SALESMEN 


Electrical    Supply    Salesman    Wanted 

With  several  years'  experience  (both  in 
purchase  and  sales  preferred)  who  com- 
mands a  wide  Chicago  acquaintance,  and 
an  established  trade  can  better  his  posi- 
tion by  addressing  fully.  AS-333,  Elec. 
Ry.  Journal,  Chicago. 


WANTED 


Swing   Lathe    Wanted 

Heavy  duty  48  In.  swing  lathe,  14  In  to 
16  in.  bed,  trigle  geared,  A-1  condition. 
Elmira  Water,  Light  &  R.R.  Co.,  Elmira, 
N.  T. 


JIMMIMMIMItlMltfllltlMlltlMMIMIIIIIIIIMtll 


linilllllllMIIIMMIlllDI 


FOR]  SALE 


One  complete  equipment  of  | 

H-L   CONTROL  I 

Has  been  entirely  overhauled  and   | 
put  in  first-class  condition.  I 


TRANSIT  EQUIPMENT  COMPANY 

501  Fifth  Ave.,  New  York 


^•MMtllllMIMII 


RAILS 


IS.OOO  TONS — NBW  and  BELATBB8 
NEW — 12  lb.,  16  lb..  20  lb.,  2S  lb.,  80  lb, 
40  lb.,   00   lb..   70   lb..   7B   lb..   80  lb..   8i 
lb..  90  lb. 

RELATBRS — SO  lb..  3S  lb..  40  lb..  46  lb, 
56  lb..  60  lb..  70  lb..  80  lb..  86  lb.,  »0 
lb..  100  lb. 

Ftutcolnn,  New  Bolt*.  Nnts  and  Sptkea. 
Nbw  Froct,  Swltchea,  CroMlnci  and  all 
accessories.  Carload  and  less  carload  In- 
quiries and  orders  a  specialty.  Ralls  tmt 
to  lenKttiH  for  stmrtorul  pnrposes.  At- 
tractive prices.  Immediate  shipments  from 
stock. 

L.  B.  FOSTER  COMPANY 

Park  Bld«..  Pittsburgh.  Pa. 


FOR  SALE 


Engrineers'  Library  For  Sale 

With  sectional  book  cases.  82  volumes, 
miscellaneous  subjects.  For  detailed  list 
of  subjects  and  prices,  write  G.  A.  Ben- 
gel,  808  South  4th  St.,  Springfield, 
Illinois. 


U.  S.  GOVERNMENT  SALES 


Sale    ot    Boilers 

Material  Disposition  Section  Chemical  War- 
fare Service,  U.  S.  A.,  19  West  44th 
Street,  New  York  City.  Sealed  bids  are 
requested  for  either  or  both  of  2  new 
and  unused  604  hp.  Babcock  &  Wilcox 
Boilers  with  accessories  and  breech- 
ing ;  now  located  at  the  plant  of  the 
Astoria  Light,  Heat  &  Power  Company, 
Shore  Road  &  Winthrop  Ave.,  Astoria, 
L.  I.  Bids  made  on  Form  M.  D.  16, 
obtainable  from  this  office,  containing 
complete  information  and  other  details, 
will  be  received  until  3  p.  m.  March 
11th.    1919. 


CLEVl 


ORKS 


Ineorpora  ted 
Cleveland,   Ohio 


I     Everything  in  the  Line 
of  Repairs  to  Electrical 
Machinery 

I  Complete      Armatures.      New      Armatures. 

=  Rewound       Armature       Cores.       Armature 

I  Shafts.       Armature      Coils.      Flelda       and 

=  Com:!nutator8. 

I  Established  22  Tears 

nilMIIIIIIIIIIIIMIItllHIIMItMMIIIIIIIIIIIIIIIilllDlllllllllllllllltllllllMMIIIIIUMIIIII I 

KMttllMltMMIflMnMltlMIHtllMtllllMtMlltMlltlli 


Cars  For  Sale 

12  Double  Truck  Motor  or 
Trailers.  Brill  27-F  trucks, 
28-ft.  closed  bodies. 

3  SNOW  PLOWS 

2  single,  1  double  truck 

ELECTRIC  EQUIPMENT    CO. 

Commonwealth  Bldg.  Philadelphia,  Pa. 


Armature 

Coll  Taping 

Machine 

Saves  Time, 
Labor  and  Money 

A  boy  can  tape  40 
colls  for  Westing- 
house  12A  Arma- 
ture In  an  hour. 
Further  particulars 
gladly  furnished. 

Geo.  M.  Griswold  Machine  Co. 
N«w  Haven,  Conn. 
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United  States  Shipping  Board 
Emergency  Fleet  Corporation 


_Ji.^_IIZJL_ 

_H»J       -• 

I                                ■        .•,..a.ia<M^M>           ,-.    ?■ 

liJiMi  i't«pijp|iif«iiiHai     jni 

1                                                                                                                III        I 

Bids — For  the  purchase,  f.o.b.  cars  Philadelphia,  of  any  number  of 
cars  up  to  and  including  six,  will  be  received  by  J.  W.  Smith, 
Manager  Passenger  Transportation  and  Housing  Division, 
United  States  Shipping  Board  Emergency  Fleet  Corporation, 
No.  140  North  Broad  Street,  Philadelphia. 

Delivery — Immediate. 

Terms — 25%  sight  draft.    Balance  to  be  arranged. 

General — Cars  and  equipment  are  entirely  new,  are  open  to  inspec- 
tion on  request  at  the  works  of  the  manufacturer,  the  J.  G.  Brill 
Company,  and  cost,  as  is,  $13,570  each. 


SPECIFICATIONS 


BODY 


Length  over  anti-climbers,  45  ft.  6  in. 

Length  over  corner  posts,  33  ft.  0  in. 

Length  over  vestibules,  44  ft.  2  in. 

Extreme  width,  8  ft.  6  in. 

Height  from  rail  over  trolley  board,  1 1  ft.  8  in. 

Truck  centers,  21  ft.  0  in. 

Radius  of  shortest  curve,  35  ft. 

Seating  capacity,  50 

Sheathing  (sheet  steel)  3/32  in. 

Doors,  Hand  operated 

Headlight,  Crouse  Hinds  "Imperial" 

Registers,  International  R-7 

Fare  Boxes,  International  G-15 

Heater,   1 — Peter  Smith  Hot  Air 

Hand  Brakes,  National 

AIR  EQUIPMENT 

G.E.  Straight-Air  Compressor  C.P.-27 


TRUCKS 

Brill  77  E-1  Wheel  Base,  5  ft.  9  in. 

Diameter  of  Wheel,  33  in. 

Tread,  3  in. 

Flange,  %  x  %  in. 

Axle  in  Motor  Bearing,  4J^  in. 

Axle  in  Gear  Seat,  5  in. 

Gauge  of  Track,  4  ft.  8yi  in. 

MOTOR  EQUIPMENT 

4  Westinghouse  514  A-600  volt  40  H.P.  Motors 

Double  end  K-35  G-2  Control 

Solid  Gears — 58  teeth  Pinions — 15  teeth 

PERFORMANCE 

The  free  running  speed  on  tangent  level  track  and 
525  volts  wi\l  be  30-31  m.p.h.  with  car  carrying 
50  passengers. 

WEIGHT 
Light,  42240  With  50  passengers,  49740: 
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I  ROTARY  CONVERTERS 

1  1 — 300-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  | 

I  cy.,   370-v.  A.C.,   575-v.  D.C.,  600   r.p.m.  | 

1  1 — 200-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  i 

I  cy.,  370-v.  A.C.,  575-v.  D.C.  I 

I  1 — ISO-kw.  Westinghouse  Rotary   Converter,  2  or  3-ph.,  i 

I  60-cy.,  250-v.  D.C,   720   r.p.m.  | 

I  TURBINE 

I  1 — SOO-kw.  Westg.   Horizontal,   3-ph.,  60-cy.,  370-v.    (can  | 

i  be   rewound   for   any  standard  voltage),   3600   r.p.m.,  | 

j  with  or  without     condensing  equipment.  | 

i  ARCHER  &  BALDWIN,  INC. 

I  114-118   Liberty  St.,   New  York,   N.   Y.  | 

I  TelepJione  4337-4338  Rector  | 

fiiHiiiiilliiilliliitililitiiimiiimiiiiiiiiiir riiiiiriiiitMiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiriiiiiiiiiiliniliiililiillilMiiiliiiilllitiiiiiR 

ainmimillllliimiimmiiiitilliliinmiiiiiiiiiimiliiiiiimiimiimiiimiiliiliiMiliiiiiiiiiimiiiiiiiimiimiiiiiiiiiliiitiillliiiiiiiliiiiiitiL 

I  WATER  TUBE  BOILERS 

i  2 — 981  hp.  Edge  Moor,  235  lb.  pressure.  | 

I  1 — +50  hp.  Heine,  170  lb.  pressure.  | 

I  4 — 400  hp.  Stirling,  150  lb.  pressure.  | 

I  1 — 380  hp.  Stirling,  150  lb.  pressure.  I 

I  2 — 360  hp.  Erie  City,  160  lb.  pressure.  | 

I  1 — 310  hp.  Stirling,  200  lb.  pressure.  | 

I  6 — 308  hp.  Heine,  140  lb.  pressure.  1 

I  1—305  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I  12 — 264  hp.  Babcock  &  Wilcox,  175  lb.  pressure.  I 

I  8 — 250  hp.  Stirling,  160  lb.  pressure.  i 

1  1 — 212  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I  2 — 204  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I  MacGovern  &  Company,  Inc.  | 

I  114  Liberty  St.,  New  York,  N.  Y.  | 

I  Pittsburgh  Office:  498  Union  Arcade  BUg.  | 

JiuiuiimiiiinniiiiiiiiiiiiiiiiiruiiiiiiiiiiiitiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiuiiiiiiiiiiiiiiiiiifiiiuiiiimiin 
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j  IMMEDIATE  DELIVERY  \ 

i  Five  new  P.A.Y.E.  double  truck  cars.    Length,  | 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  I 

I  G.  E.  Co.  Air  Brakes.  | 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  | 

=  CarM  and  Trucks,  Snow  Sweepers,  Electric  Locomotives  = 

I  111    West   Monroe  Street,   Chicago,    111.  | 

^iit(riiiiiiiiiinriiiiin"iiiiHiiuii)iMiimiiiiiiiniiiiniiinuinniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiininiiiiiiiiiMiniiiiiiiuriiiiiP 
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I  Some  One  Wants  to  Buy  | 

I  the   equipment   or    machinery  | 

I  that  you  are   not   now    using.  | 

I  This    may     be     occupying     valuable  | 

I  space,  collecting  dust,  rust  and   hard  | 

I  knocks    in     your     shops    and    yards.  | 

I  Sell  it  Before  depreciation  Scraps  it.  | 


The  Seachlight  Section  is  helping  others 
— let  it  help  you  also. 
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OFFERED    FOR   SALE 

PINIONS 


No. 

No. 

Motor 

Teeth 

6 

GE    57 

•     24 

6 

GE    57 

21 

17 

GE216 

17 

47 

GE    67 

GEARS 

47 

No. 

No. 

Motor 

Teeth 

S 

GE  216 

69 

11 

GE    57 

61 

32 

GE    67 

63 

1            For  further  information  address  | 

I                   General  Storekeeper  | 

t    PUBLIC  SERVICE  RAILWAY  CO.,  [ 

I                            Newark,  N.  J.  | 

CTI,lll"tl,IIIIIMIIIIIItMII 


STREET   CARS 

(4  ft.   8^    in.  gage) 

3—32  ft.  Closed. 

Complete  trntk  equipment.   First-Class. 
Will   convert  to    one-man    type. 

4 — 9  Bench  Open  Trailers 

Immediate  Shipment 

TElNICKER  in  ST.  LOUIS 

Get  Bulletin  230 — 88  pages. 

Circulation,   One  Quarter  Million. 

Railway,   Power  Plant  &  Industrial   Equip. 


FOR  SALE 
CARS 
2 — McKean  Gaso-Electric  Cars. 
12 — DilTerentlal  20-yd.  Cars. 

5 — Gasoline   Passenger  Cars. 
50 — FreiKht  Cars. 
12 — Electric  Sets. 

Get  our  Lists  and  Prices 
F.   DONAHOO  CO.  Bliming^ham.  Ala. 


FOR  SALE 
8  New  Tomlinson 

Automatic 
Couplers 

Form  8 
Complete  Equipment 

TRANSIT  EQUIPMENT  COMPANY 

501  Fifth  .\venue,  New  York 


FOR    SALE 

MOTORS 

10^ Westinghouse    68  C    Individual,    less    gears. 

Stolons  and   gear  Jases.   but   all   bearings  If 
eeired.      In  good   mechanical  and  electrical 
niUDlng  order.     Also  15  K  11  A  c:oatroUers. 

Oood  condition. 

Address  W.  H.  SMAW,  Pur.  Agt. 
Georgia  Ry.  4  Power  Co..  Atlanta,  Ga. 


CAN  SHIP  AT  ONCE.     The  following: 

BRIDGES 

food  as  new.     Stct-i  (ilnliir,  all  Cooper  E-35  with 
S'^  overload  allowanee. 
2—27  ft.    6  in.  through  plate  girder 
1 — 29  ft.  through  plate  girder 

4 — 32  ft.    6  m. through  jilate  girder  Total 

4 — 42  ft.      fi  In.  throuttli  plate  girder  weight 

2_54  ft.     2  In.  through  plate  girder  771.034 

2 — 59  ft.  through  plate  girder  lbs. 

1 — 64  ft  5  In.  thiough  plate  girder 
2 — 64  ft  5  in.  throuL'h  plate  girder 
2— 64  ft  11  In.  through  plate  girder 
] — 24J  ft.  Deck  span 
3 — 43  ft.  Deck  span 
2 — 454  ft.  Deck  span 
—  111  ft.  Truss  span 


■  ■■MHIIIMMI tlllll- 

We  own  and  offer  for  sale  | 

a  used  McKeen  Motor  71-  f 

Passenger    Car,    all    steel.  | 

In    first    class     condition.  | 

Write   or  wire  us  for   fur-  | 

ther  information.  I 


Total  weight  109,902  lbs.    i 


12 — 30  (t.  Deck  spans  (Viaduct) 
2- — 4.1  tt.  Di'Ok  spans  (Viaduct) 
2 — fiO  ft-  neck  spftT)9  (Viaduct) 
6 — ^Towers  and  2  sitiple  bents 


Weight  120,479  lbs. 


Total 
weight 
26.'j,6.W  lbs. 
39.170  Iba. 


HY MAN-MICHAELS  CO. 

People's  Gas  Buildins*  Chicago 
Phone:   Harrison   1100 


M.  K.  FRANK 

Frlclt  Bldg..  Pltwburg.  Pa. 


New  and  Relaying  Rails 


BUYERS  OF  ABANDONED  RAILROADS 


-^HtlltlllltXDIIIMIIIinilll 
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Interior    View 


Bids  for  the  purchase,  f.o.b  cars,  Philadelphia,  of  one  snow  plow  will  be  received 
by  J.  W.  Smith,  Manager,  Division  of  Passenger  Transportation  and  Housing, 
United  States  Shipping  Board  Emergency  Fleet  Corporation,  140  North  Broad 
Street,  Philadelphia. 

Delivery — Immediate 

Terms — 25%  sight  draft,  balance  to  be  arranged 

General — The  plow  and  equipment  is  entirely  new,  is  open  to  inspection  on  request,  at  the  works  of 
the  manufacturer,  the  J.  G.  Brill  Company,  Philadelphia  and  cost,  as  is,  $13,134. 


SPECIFICATIONS 

Length    over    all 41  ft.  4  in. 

Length   over   end   body   sheathing 31   ft.  6J-.  in. 

Length    of   body    inside 30  ft.  9  in. 

Width   over    side    body    sheathing 7  ft.  6  in. 

Width    over    body    inside 6  ft.  8}/j  in. 

Width  over  all  wings  closed  not  to  ex- 
ceed         8  ft  10  in. 

Width    over    all    wings    open !2  ft.  9  in. 

Height  from  bottom  of  sill  to  top  roof,.        8  ft.  0  in. 

Height   from   top   of   rail   to   bottom    sill       2  ft.  6^/2  in. 

Height    of    body    inside — clear 6  ft.  4  in. 

Height  from  top  of  rail  to  top  of  trol- 
ley   stand 10  ft.  9>i  in. 

Height   of   share    blades S  ft.  0  in. 

DIMENSIONS   OF  MAIN   TIMBERS 

Side    sills     4Min.  xll'/^in. 

Intermediate    sills     5  in.      x  3  in. 

Cross    timbers    4  in.      x  7  in. 

Side   posts    2J^in.  x4in. 

Side   posts   at   truss 2^  in.  x  5  in. 

Flooring,    single     154  in. 

Lift    of    plow    share 6  in. 

Lift   of   digger 3  in. 

Gauge     4  ft.  8Kin. 

To   operate   on   curve   of 35  ft.  radius 

AXLE 

Open    hearth    steel,    AYz-'m.    x    8-in.    journal,    S^n-in. 
wheel    fit,    5!-^-in.   gear    fit,    5-in.    dia.    motor   fit. 

AIR   BRAKES 

Westinghouse  Traction  Brake  Co.'s  schedule  A  M  M 

automatic     with     graduated     release    #nd     emergency 

straight    air    feature. 

1 — D-2    E    G    25-ft.    compressor. 

1 — Brake    cylinder,  10  x   12  in. 

2 — Main    reservoirs         16  x  42  in. 

HAND    BRAKES 

Furnished    and   applied   by   Car   Builder. 

DIGGER 

Double   truck   standard,    four    per    plow,    arranged   to 
operate    from    both   ends    of   plow. 

DRAW  BARS 

Special,    radial   M.C.B.   applied    as   per   B/P   6952,   to 
couple   with   Tomlinson   and   spring  carrier. 


DOORS 

Side    doors    5-ft.    wide. 

JOURNALS 

M.C.B.   414    in.   X    8    in. 

LETTERING 

As    required   by   the   Railroad   Company. 

MOTOR  EQUIPMENT 

^ — Gen.    Elect.    201-G,    65    hp. 

2 — K-35    G-2   controllers    and    equipment. 
71-tooth    solid   gears. 
15-tooth    pinions. 

PAINTING 

Outside,    freight    car    standard;    inside,    brown. 

SPREADERS 

12  ft.  0   in.   long,   furnished  by  Car  Builder. 

SAND   SPOUTS 

Standard   for   eight-wheel   plow. 

ROOF 

Yn    in.   thick,    white    pine,   covered    with    duck. 

SIDES 

J4-in.   sheathing. 

TRUCKS 

Brill  standard   53   F  for  8-wheeI   plow — 4  diggers. 

TRUCK  CENTERS 

14   ft.    0    in. 

TRUCK  WHEEL  BASE 

4  ft.  0  in. 

SHARE   LIFTING    DEVICE 

Standard  pneumatic  (air.)  We  furnish  and  apply 
2 — 8-in.  cylinders,  2 — ^-in.  engineers  valves  com- 
plete   and    1    engineers   handle. 

WINGS 

Rear    wings    to    be    steel    plates. 

WHEELS 

33-in.    cast    iron,    3-in.    tread,    ^^,-'m.    flange. 

NOTICE 

Apparatus  to  be  located  that  motormen  will  be  in 
R.    H.   corner   and   can    look   out   of   window. 

WEIGHT 

Complete  weight,   56,920  lb. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Acetylene  Service  Apparatus 
Oxweld  Acetylene  Co. 

Advertising.   Street   Car. 
Collier.   Inc.,   Barron   G. 

Air    Rectifiers. 

Holden  &  White.  Inc. 

Anchors,    Gay. 

Electric  Service  Supplies  Co, 
Holden  &  White,  Inc. 
Johna-Manville   Co..    H.    W. 
Ohio    Brass    Co. 
Westinghouse  Elec.   &  M.  Co. 

Aatomobiles  and  Buses. 

Brill   Co.,    The   J.    G. 
White  Co. 

Axle  Straighteners. 

Columbia  M.  W.  &  M.  1.  Co. 

Axles. 

Bemis  Car  Truck  Co. 

Brill  Co..   The  J.  G. 

Carnegie  Steel  Co.  „ 

National  Railway  Appliance  Co. 

St.  Louis  Car  Co. 
.  Standard    Steel    Truck    Co. 
"'  Tavlor    Electric    Truck    Co. 

Westinghouse   Elec.   &  M.  Co. 

Babbiting    Devices. 

Columbia   M.    W.    &   M.    I.   Co. 

Badges  and  Buttons. 

American  Railway  Supply  Co. 
Electric  Service  Supplies  Co. 
International  Register  Co.,  The 

Bankers  and  Brokers. 

Coal   &  Iron   National   Bank. 

Batt«ries,  Dry.  „      ^ 

:  Johns-Manville     Co..     H.     W. 
■:  Nichola-Lintern   Co. 

^tt«ries.  Storage. 

Electric   Storage   Battery   Co. 

Bearings   and  Bearing  Metals. 

Ajax  Metal  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka   Co 
G^eneral  Electric  Co. 
More-Jones  Brass  &  M.  Co. 
St.  Louis  Car  Co. 
Taylor   Elec.   Truck  Co. 
Westinghouse  Elec.  &  M.  Co. 

Bearings,  Center  and  Boiler  Side. 

Holden  &  White.  Inc. 

Bearings.   Oil-less,   Graphite,   Bronze 
and    Wood.  „ 

Bound  Brook  Oil-less  Bearing  Co. 

Bearings,  Roller  and  Ball. 

Railway    Roller    Bearing    Co. 

Bells  and  Gongs. 

Brill  Co..   The  J.  G. 
Columbia    M.   W.    &   M.    I.    Co. 

Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,    Rail. 

Niles-Bcment-Pond    Co. 
Watson-Stillman    Co. 
Western  Electric  Co. 
Zelnicker    Supply    Company.    Inc.. 
Walter   A. 

Boiler  Cleaning  Compounds. 
Johns-Manville  Co.,  H.  W. 

Boiler    Coverings. 

JohnsManville    Co.,    H.    W. 

Boiler  Tabes. 

National    Tube    Co. 

Boilers. 

Babcock  &  Wilcox  Co. 

Bond    Testers. 

American   Stoel   &  Wire  Co. 
Lincoln    Bonding   Co. 

Bonding   Apparatus. 

Electric  Railway  Improvement  Oo. 
Lincoln     Bonding     Co. 
Ohio    Brass    Co. 
Oxweld  Acetylene  Co. 

Bonding    Tools. 

American   Steel   &  Wire  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Bonds,  Rail. 

American   Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Johna-Manville   Co..    H.    W. 
Lincoln   Bonding  Co. 
Ohio   Brass  Co. 
Westinghouse  Elec.   &  M.  Co. 


Boring   Tools,   Car   Wheel. 

Niles-Bement'Pond   Co. 

Brackets  and  Cross  Arms.  <8ee 
also  Poles,  Ties,  Posts,  Piling 
and  Lumber.) 

Bales    Expanded    Steol    Truss   Co. 

Creaghead  Engrg.  Co. 

Electric    Railway    Equipment    Co. 

Electric  Service  Supplies  Co. 

Hubbard    &   Co. 

Lindsley  Eros.  Co. 

Ohio    Brass    Co. 

Brake    Adjusters. 

Holden    &   White.    Inc. 
Westinghouse    Trac.    Brake    Co. 

Brake    Shoes. 

American  Brake  S.  &  Pdy.  Co. 
Barbour-Stockwell   Co. 
Bemis  Car  Truck  Co. 
Brill    Co..    The   J.    G. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 
Taylor   Elec   Truck   Co. 
Wheel    Truing    Brakeshoe   Co. 

Brakes,  Brake  Systems  and  Brake 
Parts. 

Bemia  Car  Truck  Co. 

Brill  Co..   The  J.   G. 

British      Westinghouae      Elec.      & 

Mfg.   Co. 
Columbia    M.    W.    &   M.    I.    Co. 
General  Electric  Go 
Holden  &  White,  Inc. 
National    Brake  Co. 
St.    Louis    Car    Co. 
Safety    Car    Devices    Co. 
Taylor    Elec.    Truck    Co. 
Westinghouse    Trac.    Brake    Co. 

Brooms,  Track,  Steel  or  Rattan 

Paxson   Co..    J.   W. 
Zelnicker   Supply  Company,   Inc.. 
Walter  A. 

Brashes,  Carbon. 

General  Electric  Co. 
Jeandron,    W.   J. 
Morgan    Crucible   Co. 
United   States   Graphite  Co. 
Western    Electric   Co. 
Westinghouse  Elec.  &  M.  Co. 

Brushes. 

Whiting-Adams   Co. 

Brushes,   Graphite.  .^ 

United   States  Graphite  Co. 

Brush   Holders. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Eureka  Co. 

Buckets. 

Blaw-Knox  Co. 

Bushings,  Case-Hardmed  Manganese 

Bemis  Car  Truck  Co. 

Bushings,    Graphite    and    Wooden. 

Bound  Brook  Oil-less  Bearing  Co. 

Cars^   Dump. 

Differential   Car   Co. 

Car  Equipment.  (For  Fenders, 
Heaters,  Registers,  Wheels, 
etc.,  see  those  Headings.) 

Car  Trimmings.  (For  Curtains, 
Doors,  Seats,  etc.,  see  those 
Headings.) 

Cars,  Passenger,  Freight,  Express, 
etc. 

American  Car  Co. 
Brill  Co..   The  J.   G. 
Kuhlman   Car  Co..    G.   C. 
MoGuire-Cummings   Mfg.   Co. 
Thomas    Perley    A. 
St.  Louis  Car  Co. 
Watson   Mfg.   Co. 

Cars,  Second  Hand. 

Electric   Equipment  Co. 

Cars,   Self -Propelled. 

British      Westinghouse      Elec.      & 

Mfg.  Co. 
Electric    Storage    Battery    Co. 
General    Electric    Co. 

Castings,      Brass,      Composition      or 
Copper. 
Anderson  M.  Co..  A.  &  J.  M. 
American   Steel  Foundries. 
Columbia   M.   W.   &   M.   I.   Co. 
Eureka  Co. 
More-Jones  Brass  &  M.  Co. 

Castings,  Gray  Iron  and   Steel. 

American  B.  S.  &  Fdry,  Co. 
Bemis  Car  Tl-uck  Co. 
Columbia  M.  W.  &  M  I.  Co. 
St.   Louis  Car  Co. 
Standard   Steol    Works   Co 


Castings,   Malleable   and   Brass. 
American   Brake  S.  &  Fdry.  Co. 
Bemia  Car  Truck  Co. 
Columbia  M.   W.  &  M.  I.  Co. 
St.    Louis    Car    Co. 

Catchers  and  Retrievers,  Trolley. 

Electric  Service  Supplies  Co. 
Holden  &  White,  Inc. 
Ohio    Brass   Co. 
Trolley    Supply   Co. 
Wood  Co..  C.  N. 

Ceiling,   Car. 

Pantasoto    Co. 

Checks,    Employees, 

American  Railway  Supply  Co. 

Circuit  Breakers. 

Cutter  Co..  The. 
General  Electric  Co. 
Westinghouae  Elec.  &  M.  Co. 

Clamps   and    Connectors,   for   Wires 
and  Cables. 
Anderson  Mfg.  Co..  A.  &  J.  M. 

Electric    Railway    Equipment    Co. 
Electric  Service  SuppUes  Co. 
General   Electric  Co. 
Hubbard   &  Co. 
Ohio    Brass    Co. 
Westinghouse  Elec.  &  M.  Co. 

Cleaners  &  Scrapers,  Track.  (See 
also  Snow-Plows,  Sweepers  and 

Brooms.) 
Briill  Co..  The  J.  G. 
Ohio    Brass    Co. 
Western    Electric    Co. 

Clusters   &    Sockets. 

General    Electric    Co. 

Coal  and  Ash  Handling.  (See  Con- 
veying and  Hoisting  Ma- 
chinery.) 

Coil  Banding  and  Winding  Ma- 
chines. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Coils,    Armature    and    Field. 

Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  Co. 
D  &  W  Fuse  Co. 
General   Electric  Co. 
Independent  Lamp   &  Wire  Co. 
King-Coil  Mfg.   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Coils,  Choke  &  Kicking. 

Electric    Service    Supplies    Co. 
General   Electric  Co. 
Westinghouae    Elec.    &    M.    Co. 

Coin-Counting  Machines. 

Electric  Service  Supplies  Co. 
International   Register  Co. 

Commutator   Slotters. 

Electric    Service    Supplies    Co. 
General  Electric  Co. 
Westinghouse  Elec.   &  M.  Co. 
Wood  Co..  C.  N. 

Commutator  Truing  Devices. 

General  Electric  Co. 

Commutators   or   Parts. 

Cameron  Elec'l  Mfg.  Co. 
Cleveland    Armature    Works. 
Columbia  M.  W.   &  M.  I.  Co. 
Eureka  Co. 
General    Electric  Co. 
King-Coil  Mfg.  Co. 
Westinghouse  Elec.  &  M.  Co. 

Compressors,    Air. 

General    Electric    Co. 
Westinghouse  Traction  Brake  Co. 

Concrete  Mixers. 

Blaw-Enox  Co. 

CondensH's. 

General    Electric    (Jo. 
Westinghouse   Elec    &   M.   Co. 

Conduits,  Underground. 

■fohna-Manville    Co..     H.     W. 
Standard   Underground   Cable  Co. 

Connectors,   Solderless. 

Westinghouse  Elec.  &  Mfg.  Co. 

Controller   Regulators. 

Electric    Service    Supplies    Co. 

Controllers   or   Parts. 

British     Westinghouse     Elec.      & 

Mfg.  Co. 
Columbia  M.   W.  &  M.  I.  Co. 
General    Electric  Co. 
Johns-Manville  Co..   H.  W. 
Triggerlock   Reversible   Controller 

Finger 
Westinghouse  Elec.   &  M.  Co. 


Controlling  Systems. 
General  Electric  Co. 
Westinghouae    Elec.    &    M.    Co. 

Converters,  Rotary. 

General    Electric    Co. 
Westinghouse   Elec.   &  M.  Co. 

Conveying  and   Hoisting  Machinery. 

Columbia    M.    W.    &   M.   I.   Co. 
Green    Eng'g   Co. 

Conveyors,  Belt. 

Portable  Machinery  Co. 

Conveyors.  Coal  and  Ash. 

Portable   Machinery   Co. 

Conveyors,  Portable 

Portable   Machinery   Co. 

Cord,   Bell,    Trolley,   Register,   Etc. 

Brill  Co..    The  J.   G. 
Electric     Service     Supplies    Co. 
International     Register    Co..     ^e 
Roebling's    Sons    Co..    John    A. 
Samson    Cordage    Works. 
Trolley    Supply    Co. 

Cord    Connectors    and    Couplers. 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood   Co..    C.    N. 

Couplers,    Car. 

Brill  (:o..   The  J.   G. 
Ohio  Brass  Co. 
■     Van    Dorn    Coupler    Co. 

Westinghouse    Trac.    Brake    Co. 

Cranes.       (See   also   Hoists.) 
Niles-Bement-Pond    Co. 
Toledo    Bridge    &   Crane  Co..    The 

Creosotlng.      (See   Wood   Preserva- 
tives.) 

Cross  .\rnis.      (See  Brackets.) 

Crossing    Foundations. 

International   Steel   Tie   Co. 

Crossing   Signals    (See   Signals, 
Crossing.) 

Crossings,    Track.        (See    Track, 

Special   Work.) 
Culverts. 

Canton  Culvert   &   SUo  Co. 

Curtains    and    Curtain    Fixtures. 

Brill    Co..   The   J.    G. 
Electric    Service    Supplies   Co. 
Pantasote  Co. 
St.  Louis  Car  Co. 

Cutting  Apparatus,    Oxy-Acetylcde. 

Oxweld  Acetylene  Co. 

Dealers'   Machinery. 

Archer   &    Baldwin 
Cleveland   Armature   Wks. 
Electric  Equipment   Co. 
Foster  Co.,  L.  B. 
Griswold  Machine  Co.,  Geo.  M. 
Hyraan   Michaels   Co. 
MacGovern  &  Co..  Inc. 
Zelnicker  Supply  Co.,  W.  A. 

Derailing   Devices. 

Cleveland  Frog  &,  Crossing  Co. 

Destination  Signs. 

Columbia  M.   W.   &  M.  I.  Co. 

Creaghead    Engrg.    Co. 
Electric  Service  SuppUes  Co. 

Detective   Service. 

Wish  Service  P.  Edward 

Dogs,  I.Athe. 

Williams   &    Co..    J.    H. 

Door  Operating  Devices. 

Consolidated  Car  Heating  Co. 
National    Pneumatic    Co.,    Inc. 
Safety   Car   Devices   Co. 

Doors,   Asbestos. 

JohnsManville   Co..    H.    W. 

Doors  and  Door  Fixtures. 

Brill    Co..    The    J.    G. 
Hale  &  Kilburn  Corp. 

Doors,  Folding  Vestibule. 

National  Pneumatic  Co.,  Inc. 


(See      Couplers, 


Draft      Rigging. 

Car.) 

Drills,   Track. 

American    Steel    &    Wire  Co. 
Electric  Service  SuppUes  Co. 
Niles-Bement-Pond  Co. 
Ohio    Brass   Co. 


March  1,  1919 


Electric    Kailway    Journal 


71 


LEADERS  OF  THE  WORLD! 


Only  when  you  have  studied  the  instrument  question  by  direct 
comparisons  will  you  realize  fully  what  a  high  degree  of  efficiency  and 
economy  you  can  effect  by  selecting 


Model  341 
A.  C.  and  D.  C.  Voltmeter 

One  of  the  Portable  Electrodynamometer 
Group,  which  also  includes  Model  310  Single 
Phase  and  D.C.  Wattmeter,  Model  329  Poly- 
phase Wattmeter,  and  Model  370  A.C.  and 
D.C.  Ammeter. 

The  characteristics  of  the  group  are  CA'treme  accuracy 
(guaranteed  within  one-fourth  of  I  %  of  full  scale  value) 
adaptability  for  use  on  circuits  of  any  commercial 
frequency  and  any  wave  form,  great  overload  capacity, 
low  moment  of  inertia,  effective  damping  and  shielding, 
and  the  legibility  and  remarkable  uniformity  of  the 
hand-calibrated  scales. 


Electrical 

Indicating  Instruments 

As  soon  as  you  inspect  them  —  even  before  you  subject  them  to  the 
test  of  comparisons  in  actual  use  —  the  reasons  for  their  acknowledged 
supremacy  throughout  the  world  will  be  apparent  to  you.  These 
reasons  are  revealed  in  every  structural  detail. 

Weston  Indicating  Instruments  include  a  great  variety  of  groups  for 
portable  or  switchboard  service  on  A.C.  or  D.C.  Circuits,  Instruments 
designed  expressly  for  testing  and  laboratory  use,  for  motor  car  and 
boat  electrical  systems,  and  many  others  for  special  purposes.  Write 
for  Bulletins  or  Catalogs  describing  those  which  interest  you. 

Weston  Electrical  Instrument  Company 

21  Weston  Ave,,  Newark,  N.  J. 


New   York 

Cleveland 

Chicagro 

Toronto 

Philadelphia 

St.   Louis 

Richmond 

Calgary,    Alta. 

Rio  de  Janeiro 

Boston 

Minneapolis 

Miami.   Fla. 

Mexico  City 

Copenhagen 

Buffalo 

Denver 

Montreal 

Havana 

Florence,   Italy 

Pittsburgrh 

San    Francisco 

Halifax 

Buenos  Aires 

Johannesburgr 

Detroit 

Seattle 

Winnipeg- 

Santiagro.    Chile 

Auckland 

Cincinnati 

New   Orleans 

Vancouver 

Valparaiso,  Chile 

Sydney 
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I    Get  those  coils  back  into  service — quick ! 

I       Don't   let  LABOR   SHORTAGE   hold   them   up    in   your  | 

I       coil  department.     You  can't  get  more  men — but  you  can  | 

i       save  time  and  money  by  sending  the  coils  to  us  for  re-  | 

i        insulation  with  I 

SALAMANDER 
Pure  Asbestos 

I             We   will   return    them    promptly — better    Ingnlated    and    more  = 

I         durable  than   when   new.  = 

I             "Salamander"    asbestos    wire   excels   in    insulatinr    value    and  = 

i        cannot  bum  out  under  the  severest  overload.  I 

I            Leading  electric  railways  are  our  best  customers.  | 

=                                                Write  US  for  details  now  = 

I     Independent  Lamp  &  Wire  Co.,  Inc. 

I                                OFFICES:                                       FACTORIES:  = 

I          1737  Broadway.  New  York        York,  Pa.,  and  Weehawken.  N.  J.  | 
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Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or  with  silk  or 
cotton  covering. 

We  invite  correspondenc  , 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES: 
1737  Broadway,  New  York 


FACTORIES  I 
York.  Pa.,  and  Weehawken,  N.  J. 
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Dryers,    Sand. 

Electric    Service    Supplies    Co. 
Zclnieker  Supply  Co..  Inc..  W.  A. 

Electrical    Wires    and    Cables. 

Roebling's  Sons  Co..  J.  A. 

Engineers,     Consulting,    Contructlni; 
and  Operating. 

Arohbold-Uracly  Co. 
Arnold   Co.,    The 
Beeler,   John  A. 
Byllesby  &  Co.,  H.  M. 
Drum   &   Co.,   A.   L. 
Ford.  Bacon  &  Davis 
Hoist,     Enselhardt     W. 
Republic     Eng-ineers    Inc 
Richey.    Albert    S. 
Sanderson   &   Porter 
Sargent    &    Lundy 
Soofield    Enfrineering-    Co. 
Stone    &    Webster 
White  Companies.   The  J    G 
Woodmansce     &     Davidson    'Engi- 
neering: Co. 

Engines,  Gas  and    Oil. 

Westinghouse  Elee.  &  M.  Co. 

Engines,   Steam. 

Westinghouse   Elec.   &   M.    Co. 

Fare   Boxes. 

Brill    Co.,    The    J.    G 
Cleveland   Pare   Box  Co. 
International    Register    Co..    The 
National   Railway  Appliance  Co 
Ohmer  Fare  Register  Co. 

Fences,     Woven     Wire     and     Fence 
Posts. 

Ameriian  Steel  &   Wire  Co 
Page  steel   &  Wire  Co. 

Fenders  and  Wheel  Guards. 

Brill  Co..   The  J.   G. 
Cleveland    Pare    Box    Co 
Consolidated  Car  Pender  Co 
Electric    Service    Supplies    Co. 
Star    Brass    Works 
Trolley   Supply  Co. 
Wood  Co..  Charles  N. 

Fibre  and   Fibre  Tnblng. 

Johns-Manville   Co.,    H.    W 
Westingohuse   Elec.   &   M.   Co. 

Field  Colls.      (See  Colls.T 

FUters.    Water. 

Scaile   &   Sons   Co..    Wm,   B. 

Fire-Extinguishing    Apparatus. 

Johns-Manville  Co,.   H.  W. 

Fire-Extinguishing    Llnuld. 

Castle  Co.,  J.  M. 

Fire-Prooflng    Materials. 

Johns-Manville     Co..     H.     W. 

Floodlights. 

Crouse-Hinds    Co. 

Electric   Scrviije    Supplies   Co. 

Flooring,   Composition. 

American  Mason  Safety  Tread  Co. 
Johns-Manville    Co..    H.    W. 

Forgings. 

Columbia  M.   W.   &  M    I    Co 

Eureka    Co. 

Standard    Steel    Works    Co 
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Generators. 

Dick,    Kerr  &   Co. 
General    Elec'.rio  Co. 
Wes.inghouse    Elec.    &    ,M 


Co. 


Fuses  and   Fuse   Boxes. 

Columbia  M.    W.   &  M     I    Co 
D   &   W   Fuse  Co. 
General    Electric  Co. 
Johns-Manville  Co.,  H    W 
Westinghouse   Elec.   &' M    Co 
Williams  &  Co..  J.   H. 

Fuses,    Reflllable. 

Columbia  M.  W.  &  M    I    Co 
Economy  Fuse  &  Mfg.  C« 
General   Electric  Co. 

Gages,  Oil  and   Water. 

Ohio  Brass  Co. 

Gaskets. 

Johns-Manville    Co.,    H     W 
Power  Specialty  Co. 
Westinghouse   Trac.    Brake   Co. 

Gas-Electric  Cars. 
General   Electric  Co. 

Gas  Producers. 

Westinghouse  Elec.   &  M.   Co. 
Gates,  Car. 

Brill   Co.,    The   J.    G, 

Oear  Blanks. 

Carnegie    Steel    Co 
Standard   Steel   Wks.   Co. 
Gear  Cases. 

Columbia    M.    W.    &   M     I     Co 
Electric  Service  Supplies  Co. 
Westinghouse  Elee.  M.  Co. 

Gears  and  Pinions. 

Bemis   Car   Truck    Co. 
Columbia  M.  W.  &  M    I    Co 
Electric    Service    Supplies    Co 
General    Electric    Co. 
National    Ry.    Appliance    Co. 
Nuttall    Co..    R.    D. 

Oenerating   Sets,   Gas-EIectrlc. 

General    Electric    Co. 


Gongs.      (See  Bells  and  tJongs.) 
Graphite. 

Morgan  Crucible  Co. 
Grates.   Chain. 

Green  Eng'g  Co. 

Greases.       (See   Lubricants.) 

Grinding  Blocks  &  Wheels. 

Railway    Track-work    Co. 

Grinders  and  Grinding   Supplies. 
Indianapolis    Switch    &    Prog    Co 
Metal    &   Thermit   Corp. 
Railway    Track-work    Co. 

Guards,    Trolley. 

Electric  Service  Supplies  Co. 
Ohio    Brass    Co. 

Harps,    Trolley. 

Anderson  M.  Co..  A.  &  J.  M. 
Electric    Service    Supplies    Co. 
Hensley     Trolley     &     Mfg.     Co. 
Holland  Trolley  Supply  Co 
More-Jones    Brass    &    M.    Co 
Niutall    Co..    R.    D 
Star   Brass   Works 

Headlights. 

Crouse-Hinds  Co. 
Electric     Service     Supplies    Co. 
General    Electric    Co. 
Ohio     Brass     Co. 
St.     Louis    Car    Co. 
Trolley  Supply  Co. 
Headlining. 
Pantasote  Co. 

Heaters,   Car,   Electric. 

Consolidated   Car   Heating   Co. 
Gold  Car  Heating  &  Lighting  Co 
Smith  Heater  Co..   Peter 

Heaters,  Car,  Hot  Air  and  Water. 

Cooper   Heater  Co. 
Smith  Heater  Co.,   Peter 

Heaters,  Car,   Stove. 

Electric  Service  Supphes   Co. 
Smith  Heater  Co..  Peter 

Hoists  and  Lifts. 

Columbia  M.  W.  &  M.  I.  Co 
Pord  Chain  Block  &  Mfg.  Co 
Niles-Bement-Pond  Co. 
Toledo   Bridge    &   Crane   Co      The 
Yale  &  Towne  Mfg.  Co. 

Holders,  Tool. 

Wilhams   &  Co.. 

Hose  Bridges 

Ohio   Brass   Co. 

Hose,  Pneumatic  &  Fire. 

Johns-Man^'i!le  Co..   H.  W. 


J.   H. 


Hydraulic    Slachinery. 

Niles-Bement-Pond   Co. 
Watson-Stillman  Co. 
Inspection. 
Elec'l  Testing  Laboratories 

Instruments.       Measuring,       Testing 
and    Recording. 

Economy   Electric  Devices  Co. 
General    Electric  Co. 
Western  Electric  Co. 
Westinghouse   Elec.   &  M.   Co. 
Weston  Elec'l  Instrument  Co. 

Insulating  Cloths,  Paper  and  Tape. 

Anchor  Webbing  Co. 

General   Electric  Co. 

Hope  Webbing  Co. 

Ii-vington  Varnish  &  Insulator  Co 

Johns-Manville  Co..  H    W 

Mitchell-Rand   Mfg.   Co. 

Okonite   Co. 

Standard  Paint  Co. 

Standard    Underground    Cable    Co 

Standard  Woven  Fabric  Co. 

Westinghouse   Elec.   &  M.   Co. 

Insulation.      (See  Also  Paints.) 

Anderson  M.  Co..   A.   &  J    M 
Electric  Service   Supplies  Co. 
General   Electric  Co. 
Johns-Manville  Co.,  H    W 
Mitchell-Rand  Mfg.  Co. 
Okonite  Co. 
Westinghouse  Elec.  &  M.  Co. 

Insulators.        (See     also     Line     Ma- 
terial.) 

Anderson  M.  Co..  A.  &  J,  M 
Creaghead  Engrg.  Co. 
Drew   Elec.  &  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service   Supplies  Co 
General    Electric  Co. 
John.s-Manville  Co..  H.  W 
Macallcn   Co. 
Ohio   Brass  Co. 
Westinghouse  Elec.  &  M.  Co 


Insulator   Pins. 

Electric  Service  Supplies  Co 
Hubbard  &  Co. 

Insurance,  Fire. 

Marsh  &  McLennan 

Inventions,      Developed      and      Per- 
fected. 
Peters  &  Co.,  G.  D. 

JIacks.        (See    also     Cranes,     Hoists 
and  Lifts.) 
Brill  Co.,   The  J.  G. 
Buckeye  Jack  Mfg.  Co 
Columbia  M.  W.  &  I    Co 
National   Ky.   Appliance  Co.,   Ltd 
Templeton,  Kenly  &  Co.,  Ltd 
Watson-Stillman   Co. 

Joints.    Rail. 

Carnegie  Steel  Co. 

Lackawanna  Steel  Co 

Rail  Joint  Co. 

Zelnicker  Supply  Co..  Inc.,  W.  A. 

Journal   Boxes. 

Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 

Junction   Boxes. 

Johns-Manville   Co..    H.    W. 
Standard  Underground  Cable  Co. 

Laboratories. 

Elec'l   Testing  Laboratories 

Lamp  Guards  and  Fixtures. 

Anderson  M.  Co..  A.  &  J    M 
Electric  Service  Supplies  Co 
General  Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Lamps,  Arc  and  Incandescent. 

Anderson  M.  Co..  A.  &  J    M 
General  Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Lamps,  Signal  and  Marker. 
NicholsLintern  Co. 
Ohio  Brass  Co. 

Lathes,   .\ttachments. 
Williams  &  Co.,  J.  H. 

Lathes,  Car  Wheel. 

Niles-Bement-Pond   Co. 

Lighting    Regulators,    Car. 

Holden  &  White,  Inc. 

Lightning  Protection. 

Anderson  M.  Co..  A.  &  J    M 
Electric  Service  Supplies  Co 
General    Electric    Co 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  M.  Co. 

Line  Material.      (See  also  Brackets. 
Insulators,  Wires,  etc.) 

Anderson  M.  Co..   A.   &  J    M 

Arehbold-Brady  Co 

Columbia  M.  W.  &  M    I    Co 

Creaghead  Engrg.  Co 

Dick.  Kerr  &  Co. 

Drew  Elec.  &  Mfg.  Co 

Electric  Railway   Equipment  Co 

Electric  Service   Supplies  Co. 

Eureka  Co. 

General  Electric  Co 

Holden  &  White,  Inc 

Hubbard  &  Co. 

Johns-Manville  Co..   H    W 

Macallen  Co. 

More-Jones  Brass  &  M    Co 

Ohio  Brass  Co. 

Westinghouse  Elec.  &  M    Co 


Bonding      and 


JIanganese    Parts. 

Bcniis  Car  Truck  Co. 

Mats. 

Johns-Manville  Co..  H.   W. 
-Meters,   Car.    Watthour. 

Economy  Electric  Devices  Co. 

Meters.      (See   Instruments.) 
-Mica. 

Macallen   Co. 

3Iirrors   for   .Mutornirn. 

Drew  Elec.  &  Mfg.  Co. 

-Alotormen's   Seats. 

Electric  Service  Supplies  Co 
Wood  Co..   C.  N. 

Motor      Generator 
Welding. 

Lincoln  Bonding  Co. 

Motors  and  Generators  Sets. 

General  Electric  Co. 

Motors,  Electric. 

British  Westinghouse  Elec.  &  Mf- 

Co. 
Dick,  Kerr  &  Co. 
General   Electric  Co 
Westinghouse  Elec.    &   M.   Co. 

Nuts    and    Bolts. 

Barbour-StockwcU   Co 
Bemis  Car  Truck  Co 
Columbia  M.  W.  &  M    I    Co 
Hubbard  &  Co. 
Lackawanna  Steel  Co. 

Oil   Storage  Systems. 

Gilbert  &  Barber  Mfg.  Co. 

Oils.       (See   Lnbricants.) 

Overliead     Equipment.        (See     Line 
Material.) 

Oxy-Acetylene.        (See    Cutting     Ap- 
paratus,   Oxy-.Acetylene.) 
Packing. 

Johns-Manville  Co..  H    W 

Power  Specialty  Co. 

Westinghouse  Trac.  Brake  Co. 

Packing  Rings. 

Johns-Manville  Co..  H.  W. 

Paints  and  Tarnishes.     (Insulating.) 

I       HoUien    &    White,    Inc. 

Irvnigton  Varnish  &  Insulator  Co 
Johns-Manville  Co.    H    W 
Mitchell-Rand  Mfg    Co 
Standard  Paint  Co. 

Paints    and    Varnishes.       (Preserva- 
tive.) 
Johns-Manville  Co..  H    W 
Standard  Paint  Co. 

Paints    and     Varnishes     for     Wood- 
work.) 

National  Railway  Appliance  Co 
Paving   Material. 

American  B.   S.    &  Fdry.  Co. 

Pickups.       (Trolley    Wire.) 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pinion   Pullers. 

Columbia  M.  W.  4  M    I    Co 
Electric  Service   Supplies  Co' 
General   Electric  Co 
Wood  Co..  C.  N 


Liquid    FIre-Extlnguishlng. 

Castle  Co..  J.  M. 

Locks. 

Yale  &  Towne  Mfg.  Co. 

Locomotives.   Electric 

Brill  Co..  The  J.  G 
General   Electric  Co 
McGuirc-Cumniings  Mfg.   Co 
Westinghouse  Elec.  &  M.  Co. 

Lubrictltlng    Engineers. 
Galena-Signal  Oil  Co. 

Lubricants,  Oil  and  Grease. 

Borne.  S<rymscr  Co 
Galena-Signal  Oil  Co. 

Lumber.       (See    Poles,    Ties,    Posts, 
etc.) 

.Machine   Work. 

Columbia  M.  W.  &  M    I    Co 
Holden  &  White.  Inc. 

Machine  Tools. 

Columbia  M.  W.  &  M.  I.  Co 
Niles-Bement-Pond  Co. 
Watson-Stillman  Co. 


Pinions.      (See  Gears.) 

Pins,     Case     Hardened.     Wood     and 
Iron. 

Bemis  Car  Truck  Co. 
Electric    Service    Supplies    Co 
Ohio   Brass  Co. 
Westinghouse  Trac.  Brake  Co. 
Pine. 

Na.ional  Tube  Co. 

Pipe  Fittings. 

Power  Specialty  Co. 

Standard   Steel   Works  Co. 

Watson-Stillnian   Co. 

Westinghouse  Trac.  Brake  Co. 
Pliers,    Insulated. 

Electric    Ser\'ice    Supplies   Co. 

^allonal   Railway  Appliance  Co. 
Pneumatic    Hose. 

Westinghouse  Trac.   Drake  Co. 

Poles,  Metal  Street. 

Bates  Exjianded  Steel  Truss  Co 
Klcctric   Railway  Equipment  Co. 
Hubbard   &  Co. 

Nalional   Railway  Appliance  Co, 
Pole    Sleeves. 
I       Drew  Elec.  &  Mfg.  Co. 

Poles.  Ties,  Posts,  Piling  and  Lum- 
ber. 
Carney  &  Co..  B.  J 
Lindsley   Bros.  Co. 
Page  ft  Hill  Co. 
Valentine-Clark  Co. 
White  Marble  Lime  Co. 

Poles  and  Ties,  Treated. 

Lindsley  Rros 
Page  &  Hill  Co. 
Valentine-Clark  Co. 
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There^l  be  a  lot  of 
Tie  Tamping  Next  jSummer 

Plan  now  to  use  "Imperial"  Tampers  and 
keep  the  cost  down 

"Imperial"  Tampers  have  been  so  widely  used  and  become 
so  much  in  demand  that  you  maintenance  engineers  who 
are  keen  to  cut  tamping  costs  will  do  well  to  plan  now  for 
the  coming  season. 

USE  THEM  NOT  ONLY  FOR  BALLAST  TAMP- 
ING BUT  FOR  CUTTING  ASPHALT  AND 
BREAKING  UP  CONCRETE  PAVEMENT  AS 
WELL  —  THEY  SAVE  TIME  AND  LABOR  AT 
BOTH. 

Bulletin  9023. 

INGERSOLL-RAND  COMPANY 


1 1    Broadway 
New  York 


Offices  the  World  Over 


165  Q.  Victoria  St. 
London 


iiiiiiiiiiimiiiMiiiiiiiilliiMiiiitiiiiiiiiiiiiiiiii:      aitiiiiiiiiilliiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimiiiimiiiiiiiiiKiiiiiiiikiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiri niiiiitiiiiiirj 


MORGANITE 


THE     MOKGAN     CRUCIBLE 
COMPANY 

MAIN   OFFICE   and  FACTORY: 

619  West  38th  Street.  New  York 
City.  DISTRICT  AGENTS :  Lewis 
&  Roth.  Philadelphia;  Electrical 
Engineering'    &   Mlg:.    Co..    Pitts- 
burgh;   W.    L.    Rose    Equipment 
Co.,  St.  Louis,  Mo.;  Herzog  Elec- 
tric &  Engineering  Co..  San  Fran- 
cisco,  Cal.;   W,   R.   Hendrey  Co., 
Seattle.  Wash.;  Charles  Farnham, 
Los  Angeles.  Cal. 

niiiiiiiiiitiiiiiiiinitiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiniiiiiniiiiiiiiiiiiiitiiiiiiiriiiiiiiiiiitniiiiiiiiiiiiiiiriiiiiiiiriiiiiiiiiitiiiiiitiiiiii; 
suiiiiiiituiiiiri>iiMniiMniiiiiiniiiirHiiiiiuiiiuiiiiiiiiiiitniiiiiitiiniiinniiitiNiiiritiiiiiiiiiii(iiiiiitiiiitiiiiiriiiiirriiiiiiMMiiriiiiitit '. 


B.  A.  Hegeman,  Jr..  President;  Charles  C  Castle,  First  Vice  President; 
Fred,  C.  J.  Dell,  Secretary:  HaroIdA.  Hegeman,  Vice-President  and  Treas- 
urer. Fred  C.  Dunham,  Assistant  to  Presldeui;  W.  C.  Lincoln,  Engineer 


NATIONAL  RAILWAY 
APPLIANCE  COMPANY 

50  East  42d  St..  NEW   YORK  CITY 

Hegeman-Castle  Corporation.  ChlcaEo 
Xatlonal  Railway  Appliance  Co.,  W^shlnKton.  n    r 

RAILWAY  SUPPLIES 

Selling  Agents  for  Tool  Steel  Gears  and  Pinions.  Johnson  Fare  Boxes. 
Perry  Side  Bearings,  Hartman  Centering  Center  Plates.  Vulcan 
One-man  Kerosene  Furnace.  Garland  Ventilators,  Electric  Arc 
Welders.    High  Class  Railway  Varnishes  and  Enamels 

Spe'ial  Ai;ent8  for  Tool  Steel  Gear  <fe  Flnlnn  Co..  Johnson  Fere  Box  Co.* 
C.  A  C  Electric  A  Mfs.  Co.,  Holden  A  White,  Inc.  General  Agents  for 
Anglo-American  Varnish  Co    Eastern  Agents  for  Union  Fibre  Co. 


BRAKE  SHOES 
STANDARDIZE 


Our  Standard  Patterns 
Reinforced  Brake  Shoes 
Conserve  Material,  La- 
bor, Time  and  Money — 
Ask  us. 


American  Brake  Shoe  & 
Foundry  Go. 

30  Church  Street,  New  York 


McCormlck    Bldg.,   ChJcaso. 


Chattanoocra*  Temi. 
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Poles,   Trolley. 

Anuersoii  M.  Co.,  A.  &  J.   M. 
Columbia  M.  W.  &  M    I    Co 
Electric  Service  Supplies  Co.' 
Holland  Trolley  Supply  Co. 
National   Tube  Co 
Nuttall  Co.,  R.  D. 

Pole    ReinforciiiK. 

Hubbard  &  Co. 

Poles,  Tabular  Steel. 

Electric  Railway  Equipment  Co 
National  Tube  Co. 

Power   Saving   Deviceo. 

Arthur  Power-Saving  Recorder  Co. 

Presesure   ReETUlators. 

General   Electric  Co. 
Ohio    Brass  Co. 
Westinghouse  Trae.   Brake  Co. 

Pumps. 

Watson-Stillman  Co. 

Punches,    Ticket. 

American  Railway  Supply  Co 
Bonney-Vehslasre   Tool  Co. 
International   Register  Co.,   The 
Wood  Co.,  C.  N. 

Punching    Machinery. 

Watson-Stillman  Co. 

PuriJlers,   Feed   Water. 

Scaife    &    Sons   Co.,    Wm.    B. 

Rail   Grinders.       (See   Grinders.) 
Rails,    Relaying. 

Zelnieker    Supply    Company,    Inc., 
Walter  A. 

Rail       Welding.  (See       Welding 

Processes  and   Apparatus.) 

Rattan. 

Brill  Co.,  The  J.  G. 
Electric  Service  Supplies  Co. 
Hale  &  Kilburn  Corp. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders,  Power  Saving. 

Arthur  Power-Saving  Recorder  Co. 

Registers   and   Fittings, 

Bonham  Recorder  Co. 
Brill  Co.,    The  J.   G, 
Electric  Sen-ice  Supplies  Co. 
International    Register   Co.,    The 
Ohmer  Fare  Register  Co. 
Rooke  Automatic  Register  Co. 

Reinforcing  Concrete. 

American  Steel  &  Wire  Co. 

Repair   Shop  Appliances.     (See   also 

Coll  Banding  and  Winding  Ma- 
chines.) 

Columbia  M.  W,  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
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Second-llanci    Kiiuipmcnt.       (See 
Searchliglit    Section.) 
Archer  &  Baldwin 
Cleveland  Armature  Wks 
Duquesne  Elec.  &  Jffg.  Co 
Eleciric  Equipment  Co. 
Exell  Mfg.  Co, 
Foster  Co.,  L.  B, 
Griswold  Machine  Co.,   G    M 
Hyman    Michaels    Co. 
MacGovern    &   Co. 
Zelnieker   Supply   Co.,   W.   A. 

Shades,   Vestibule. 

Brill  Co.,  The  J.  G. 


Switches,    Lock. 

Weiss  Switch  Lock  Co. 


(See  Track,  Spe- 


Repalr     Work.        (See     also     Coils. 
Armature  and  Field.) 

Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  Co. 
General    Electric  Co. 
Independent  Lamp  &  W.  Co. 
King-Coil  Mfg.  Co. 
Westinghousc  Elee.  &  M,  Co. 

Replacers,   Car. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Resistance,   Grid. 

Columbia  M.  W.  &  M.  I.  Co. 

Resistance,  Wire  and   Tube. 

General  Electric  Co. 
Westinghousc  Elec.  &  Mfg.  Co. 

Retrievers.    Trolley.       (See    Catchers 
and   Retrlei'ers,   Trolley.) 

Rheostats. 

General  Electric  Co. 
Westinghousc  Elec.  &  M.  Co. 

Roofing  Baildtng. 

Johns-Manville  Co.,  H.  W. 
Standard  Paint  Co. 

Roofing,   Car. 

Johns-Manville  Co.,  H.  W. 
Pantasote  Co. 

Sanders,  Track. 

Brill   Co.,   The   J.   G. 
Cleveland  Fare  Box  Co. 
Columbia  M.  W,  &  M.  I.  Co. 
Electric  Service   SuppUea  Co. 
Holden  &   White,   Inc. 
Nichols-Lintern    Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Sash    Fixtures,    Car. 

Brill  Co.,  The  J.  G. 

Saah,  Metal  Car  Windows. 
Hale  &  Kllbiim  Corp. 

Seating    Material.       (See    also    Rat- 
tan.) 
Brill  Co.,  The  J.  6. 
Pantasote  Co. 

Seats,  Car. 

Brill  Co.,  The  J.  G. 
Hale  &  Kilburn  Corp. 
Peters  &  Co.,  G.  D. 
St.  Louis  Car  Co. 


Shovels. 

Hubbard    &   Co. 

Shovels,   Power. 

Blaw-Knox  Co. 

Signals,  Car. 

Nichols-Lintern    Co. 

Signals,   Oar  Starting. 

Eledric  Service  Supplies  Co. 
Coiibolidated  Car  Heating  Co 
National  Pneumatic  Co. 

Signals,  Highway  Crossing. 

U.  S.  Electric  Signal  Co. 

Signal    Systems,   Block. 

Electric  Service  Supplies  Co. 
Fecienil   Signal   Co 
Union  Switch  &  Sisnal  Cn 
U.    S    Electric   Signal   Co 
Wood  Co..    C     N. 

Slack    Adjusters.       (See    Brake    Ad- 
justers.) 

Sleet  Wheels  and  Cutters. 

Anderson  M.  Co.,  A.  &  J    M 
Bonney-Vehslage  Tool  Co 
Columbia  M.  W.  &  M    I    Co 
Drew  Elec.   &  Mfg.   Co. 
Electric  Railway  Equipment  Co. 
Holden   &  White,   Inc. 
More-Jones   Brass  &  M.   Co 
Nuttall    Co.,    R.   D. 

Snow-Plows,     Removers,     Sweepers, 
etc. 
Brill  Co.,  The  J.  G. 
Consolidated  Car  Fender  Co. 
Columbia  M.  W.  &  M.  I.  Co, 

Soldering    and    Brazing    Apparatus. 
(See  Welding  rroc.  &  App.) 

Soldcrless    Connectors 

Westinghouse  Elec,  &  Mfg.  Co, 

Speed    Indicators. 

Johns-Manville  Co..  H,   W 
Wood  Co.,    C.   N, 

Spikes. 

American  Steel  &  Wire  Co 
Lackawanna   Steel  Co. 

Splicing  Componnfls. 

Johns-Manville  Co.,  H,  W 
Standard  Woven  Fabric  (bo' 
Westinghouse  Elec.  &  M.  Co. 

SpUcbig  Sleeves.      (See  Clamps  and 
Connectors.) 

Springs,   Car   &   Truck. 
American  Steel  &  Wire  Co 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Brill  Co.,   The  J.   G. 
Standard    Steel    Works    Co 
Taylor  Elec.  Truck  Co, 

Sprinklers,   Track  and   Road. 

Brill   Co.,   The   J,   G. 
McGuire-Cummings  Mfg.  Co 
St.  Louis  Car  Co. 

Steps,    Car. 

American  Mason  S.  T.   Co 
Universal  Safety  Tread  Co. 

Stokers,   Mechanical. 

Babcock    &   Wilcox   Co. 
Green   Engrg.  Co. 
Westinghouse  Eleo.  &  M.  Co. 

Storage    Batteries.       (See    Batteries, 
Storage.) 

Strand. 

Roebling's  Sons  Co.,  j    A. 

Straps,  Car,  Sanitary. 
Holden  &  White,  Inc. 

Structural  Iron.    (See  also  Bridges.) 

Superheaters. 

Babcock  &   Wilcox 
Power  Specialty  Co. 


Switches,   Track, 
cial  Work.) 

Switches  and  Switchboards. 

Anderson  M.  Co..  A.  &  J.  M 

r  „'■'"?  g^'-^'ce  Supplies  Co. 
General   Electric  Co 
I        Westinghouse  Elee.  &  M.  Co. 
Tampers,  Tie. 

IngersoU-Rand  Co. 

'""'^Jlnfh.*''?."'-        <''**     In'o'ating 
l^loths.   Paper  and   Tape.) 

Telephones  and  Parts. 

Electric  Service  Supplies  Co. 
Terminal    Cables. 

Standard  Underground  Cable  Co. 

'^^l-'i'i'?'  ^'?°'S?*"''*'   »"''   Electrical 

Electrical    Testing   Laboratories. 

'^*'"Sf.„I"'"'2.?"'r'?-      <See   laMtu- 
Testto'    )*''**'"''"=»'•     -Measuring. 

Thermostats. 

Coiisoldiated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Railway    Utility   Co. 
Smith  Heater  Co.,  Peter 
Ticket   Boxes. 

^f'Jj^onald    Ticket    &   Ticket   Box 

Ticket  Choppers  and  Destroyers. 

Electric  Service  Supplies  Co. 

Tickets    and    Transfers. 

American   Railway  Supply  Co. 
Weldon,  Williams  &  Lick 
Ties,  Mechanical. 

Dayton  Mechanical  Tie  Co. 

Ties  and  Tie  Rods,  Steel. 

Barbour-Stockwell  Co 
Carnegie   Steel   Co. 
International   Steel   Tie   Co. 


Trucks,   Car. 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Brill  Co.,  The  J.   G. 
MeGuire-Cummings  Mfg.  Co 
St.    Louis   Car   Co 
Taylor  Elec.   Truck  Co. 

Tubing,    Steel. 

National  Tube  Co. 

Turbines.    Steam. 

General    Electric  Co 
Terry  Steam  Turbine  Co 
Western    Electric    Co 
Westinghouse   Elec.    &  M.   Co. 

Turnstiles. 

Percy   Mfg. 


Co.,   Inc. 


Valves. 

Ohio    Brass    Co 
Westinghouse  Elec 


&  M. 
Paints, 


Co. 
etc.) 


Varnishes.        (See 

Ventilators,    Car. 

Brill  Co.,  The  J,  G 

Holden   &  White,  Inc. 

National   Railway  Appliance  Co, 

NichoIs-Lintern  Co 

Railway   Utility  Co 

St.  Louis  Car  Co. 

Vises,    Pipe. 

Williams  Co.,  The  J,  H. 
Volt  Meters. 


Ties,  Wood.      (See  Poles,  Ties,  etc.) 

Tools,   Track   and  Miscellaneous. 

Columbia  M.  W.  &  M.  I.  Co 
*.lectric  Service  Supplies  Co. 
Johns-Manville  Co      H    W 
Railway  Track-work  cio, 

Tools,    Thread    CuUIng. 

WiUiams   Co.,   The  J.  H. 

Torches,    Acetylene.       (See    Cutting 
Apparatus,   Oxy-Acetylene.) 

''"T^^^Shf^  I"^"^^'^'^""  Stmctores 
Archbold-Brady  Co 
Bates  Expanded  Steel  Truss  Co 
Westinghouse  Elec.  &  M.  Co, 

Track,  Special  Work. 
Barbour-Stockwell    Co 
Cleveland  Frog  &  Crossing  Co, 
Columbia  M,  W,  &  M,  I    Co 
Indianapolis  Switch  &  Frog  Co 
New    York    Switch    and    Crossing 

Ramapo  Iron  Works 

St.  Louis  Frog  &  Switch  Co. 


(Steel     and     Steel 


Sweepers,   Snow.     (See  Snow-Plows. 
Sweepers   and  Brooms.) 

Switehstands. 

Indianapolis  Switch  &  Prog  Co 
Ramapo  Iron  Works 


Transfers.      (See  Tickets.; 

Transfer  Issuing  Machines. 

Ohmer  Fare  Register  Co. 

Transfer   Tables. 

Archbold-Brady    Co. 

Transformers. 

General   Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Treads,  Safety  Stair  Car  Step. 
American  Mason  Safety  Tread  Co 
Universal  Safety  Tread  Co. 

Trolley  Bases. 

Anderson  M.  Co.,  A.  &  J    M 
Electric  Service  Supplies  Co.' 
General   Electric  Co 
Holden  &  While,  Inc 
Holland   Trolley   Supply  Co. 
More-Jones   Brass   &   M    Co 
National    Railw.ny    AppUance    Co 
Nuttall  Co.,  R.  D 
Ohio  Brass  Co. 
Trolley  Supply  Co. 

Trolley    Bases,    Retrieving. 

Holden  &  White,   Inc. 

Trolley  Shoes. 

Holden  &  White,  Inc. 

Trolley  Wire. 

Roebling's   Sons  Co..    J.   A. 

'''S."*^"^?"^   Trolley  Systems. 
Ford  Chain  Block  &  Mfg.  Co. 

TTBcks,  Aotomoblle. 

White  Co. 


(See  Instruments,) 
Washers. 

Bound  Brook  Oil-less  Bearing  Co, 
*'"'«J'^  Softening  and  Purifying  Sys- 

Scaife  &  Sons  Co.,  Wm.  B. 

Welded   RaU   Joints. 

Lincoln  Bonding  Co. 

Welders,    Portable    Electric. 

tlectric  Railway  Improvement  Co. 
Indianapolis  Switch  &  Frog  Co 
Lincoln   Bonding  Co.  "      -  • 

'''^?'".S .  Pfoeesses  and  Apparatus. 

tlectric  Railway  Improvement  Co. 
General    Electric  Mfg.    Co 
Indianapolis  Switch  &  Frog  Co 
Lincoln   Bonding  Co  ■"        • 

Metal  &  Thermit  Corp 
National  Railway  Appliance  Co. 
Oxweld  Acetylene  Co, 
Westinghouse  Elec.  &  M.  Co. 

Wheel   Grinders. 

Wheel  Truing  Brake  Shoe  Co., 

Wheel    Guards.       (See   Fenders    and 
Wheel  Guards.) 

Wheels,  Car,  Cast  Iron. 
American  Steel  &  Wire  Co 
Ass'n    of    M'frs    of    ChUled    Car 

Wheels 
Bemis  Car  Truck  Co. 
Griffin  Wheel  Co. 

Wheels,     Car. 
Tired.) 

American   Steel  Foundries 
Bemis  Car  Truck  Co. 
Carnegie  Steel  Co. 
Standard  Steel  Works  Co, 
Wheels,    Trolley. 

Anderson  M.  Co.,  A,  4  J.  M 
Bayonet    Trolley   Harp   Co 
Bound  Brook  Oil-less  Bearing  Co 
Columbia  M.  W.  &  M.  I    Co 
Electric    Railway    Equipment    Co 
ijlectric  Service  Supplies  Goi 
Eureka  Co. 
General  Electric  Co. 
Electric  Railway  Equipment  oC 
Hensley  Trolley  &  Mfg.  Co. 
Holden  &  White,   Inc. 
Holland    Trolley    Supply   Co. 
Johns-Manville    Co..    H.    W 
More-Jones   Brass   &   M.   Co 
Nuttall  Co.,  R,  D. 
Star  Brass  Works 

Whistles,    Air. 

General  Electric  Co. 
Ohio   Brass  Co. 

Westinghouse  Traction  Brake  Ca 
Wire  Rope. 

American  Steel  &  Wire  Co 
Roebling's  Sons  Co.,  John  A. 

Wires  and  Cables. 

Aluminum  Co.   of  America 

American  Electrical  Works 

American  Steel  A  Wire  Co, 

Bridgeport   Brass  Co. 

D  &  W  ■"•■.,..  Co. 

General  Electric  Co 

Kerite  Insulated  Wire  A  Cable  Co 

Okomte  Co. 

Page  Steel  &  ^sriro  Co 

Roebling's  Soni  Co.,   John  A 

Rome  Wire  Co 

Standard   Underground    Cable  Co 

Westinghouse  Elec.   &  M.  Co. 

Wood  Preservatives. 

Lindsley  Bros.  Co 
Valentine-Clark  Co. 

Wrenche*. 

WllUams  Co.,  J.  H. 
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Arrowi 

^X6sKec[  Handkerchiefs^ 

Clean,  Soff,Zaun<^red 

J^eady  far  use 

In  Oemi-|>rDof  packages 

CLDETT.ftABOin'  &  COiJw.TMKEIH 


43i 


^^^•—■^^=m>^^ 


'm 


^\ 


\\. 


'§sim 


A  Nationwide  Organization 
for  Nationwide  Messages 

National  advertisers  will  NOT  use  car  card 
space  that  does  not  pay  them.  And  no  con- 
tractor for  your  space  can  maintain  a  per- 
manent income  from  it  unless  he  makes 
the  space  pay  the  advertiser.  SUCCESS  in 
these  progressive  days  means  ORGANI- 
ZATION. Because  we  have  this  Organi- 
zation is  the  reason  why  signing  a  Collier 
Contract  automatically  insures  a  stabilized 
income  from  your  car  card  space. 


0a^^^^ 


Candler  Building 
220  West  42nd  Street,  New  York  City 
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A 

Ajax  Metal   Co 65 

Aiujninum   Co.    of   America. ...  55 

Amcr.  Brake  Shoe  &  Fdry.  Co..  73 

American    Car    Co 78,  79 

American  Elec'l  Works 56 

American  Mason   3.  T.  Co 64 

American    Ry.    Supply   Co 63 

American    Steel   Koundries 27 

American   Steel   &  Wire  Co 58 

Anchor     Webbin?    Co 61 

Anderson  Mf^.  Co.,   A.  &  J.  M..  52 

Archbold-Brady  Co 56 

Archer    &    Baldwin.    Inc. 68 

Arnold    Co..    The 32 

Arthur    Power-Saving    Recorder 

Co 63 

Assn.    of    Mfrs.    of    Chilled   Car 

Wheels   45 

B 

Babcock  Sc  Wilcox  Co 58 

Barbour-Stockwell    Co 58 

Bates  Expanded  Steel  Truss  Co  .  55 

Heeler.    John    A 32 

Bemis    Car    Truck    Co 44 

Blaw-Knox    Co 59 

Bonham    Recorder    Co 40 

Bonney-Vebslape  Tool  Co 51 

Borne.    Scrymser    Co 59 

Bound  Brook  Oil-less  Bear.  Co..  50 

Bridg^eport    Brass    Co 13 

Brill  Co..  The  J.   G 78,  79 

British    Westinghouse    E.    &    M. 

Co B 

Buckeye  Jack   Mfr.  Co 59 

Byllesby  Co..   H.  M 32 


Cameron   Electrical  Mfg.  Co. . . .  59 

Canton  Culvert   &  Silo  Co 57 

Carnegie  Steel  Co 51 

Carney   &   Co..   B.J 56 

Castle.  Inc.,  J.  M 61 

Cattle  &  Bros..  Jos.  P 60 

Cleveland    Armature    Works...  66 

Cleveland    Fare    Box    Co 62 

Cleveland  Fro?  Sc  Crossing  Co..  57 

Coal  &  Iron  National  Bank 32 

Colher.   Inc..    Barron   G 75 

Columbia  M.  W.  &  M.  I.  Co...  42 

ConsoUdated    Car    Fender    Co...  28 

Consolidated  Car   Heating  Co...  22 

Cooper   Heater  Co.,    The 63 

Creagbead    Engineering   Co 64 

Crotise-Hinda    Co 25 

Cutter  Co 60 


D 

Dayton    Mechanical    Tie    Co. ...  16 

D  *  W  Fuse  Co 60 

Dick.  Kerr  A  Co..  Ltd A 

Differential  Car  Company.  Inc..  4  7 

Drew  Electric  *  Mfg.  Co 57 

Drum  &  Co..  A.  L 32 


Economy    Electric    Devices    Co.. 
Rconomy  Fuse  *  Mfg.  Co.. 


Page 

Electric  Railway  Equipment  Co.  S 
Electric    Railway    Improvement 

Co 19 

Electric   Railway  Journal 36 

Electric   Service   Supplies   Co. . . 

Front  Cover 

Electric    Storage    Battery    Co...  76 

Elec'l   Testing  Laboratories.  ...  32 

Eureka  Co 56 

Exell    Mfg.    Co 63 


Federal    Signal   Co 56 

Ford.  Bacon   &  Davis 32 

Ford  Chain   Block  &  Mfg.  Co.      48 
"For   Sale"    Ads    66-69 


Galeiia-Signal    Oil    Co 29 

General  Electric  Co..  30.  Back  Cover 

Gilbert   &  Barker  Mfg.  Co 33B 

Gold  Car  Heatmg  Ic  Ltg.  Co. .  .    62 

Green    Engineering'   Co 34.    35 

Griffin    Wheel    Co 53 

Griswold  Machine  Co.,  O.  M 66 


Hale  &  Kilburn  Corp 39 

•Help  Wanted"  Ads 66 

Hensley  Trolley   &   Mf g  Co 52 

Hoist,    Englehardt    M 32 

Holdeu    St    White,    Inc 12 

Holland  Trolley  Supply  Co 64 

Hope   Webbing  Co 61 

Hubbard   St  Co 56 


Independent  Lamp  A  Wire  Co,.  71 

Indianapolis   Switch   &  Frog  Co,  21 

Ingersoll-Rand    Co 71 

International  Register  Co..  The.  41 

International  Steel  Tie  Co..  The.  9 
Irvington     Varnish    &    Insulator 

Co 24 


Jeandron.    W.    J. .  . , 65 

Johns-Manvllle   Co 37 


Kerite  Insulated  Wire  &  Cable 

Co 

King-Coil  Mfg.  Co 

Kuhlman    Car    Co 78, 


Lackawanna    Steel    Cn. 
Lincoln    Bonding    Co. . . 


F.lectric     Equipment    Co 66  I  T.indsle?    Bros.    Co. 


Page 
M 

Macallan    Co 46 

Macdonald  Ticket  Sc  Ticket  Box 

Co 62 

MacGovern    Sc   Co..    Inc 68 

McGuire-Cummlngs    Mfg.    Co..  .  68 

Marsh  &  McLennan   Co 56 

Metal    Thermit    Corp 20 

Mitchell-Rand    Mfg.   Co 61 

More-Jones  Brass  Sc  Metal  Co..  64 

Morgan  Crucible  Co 73 


National  Brake  Co 31 

National  Pneumatic  Co.,  Inc.. . .  23 

National  Railway  Appliance  Co.  73 

National    Tube   Co 56 

New  York  Switch  &  Crossing  Co.  57 

Nichols-Lintern  Co 76 

Niles-Bement-Pond  Co 60 

Nuttall    Co..     R.     D 53 


Ohio    Brass    Co 7 

Ohmer    Fare    Register    Co 38 

Okonite    Co 46 

Oxweld    Acetylene    Co 77 


Page  &  Hill   Co 56 

Page   Steel   Sc   Wire   Co 10 

Pantasote   Co.,   The 43 

Paxson  Co,,   J,  W 57 

Perey   Mfg,   Co,,    Inc 62 

Peters  Sc  Co..  Ltd..  G.  D 63 

Portable  Machinery  Co 58 

Positions  Wanted  and  Vacant. .  66 

Power   Specialt.v   Co 59 

Publishers'    Pages    36 

Pruden  Co..   CD 33 


Rail  Joint  Co 58 

Railway    Track- work   Co 26 

Railway   Utility    Co 64 

Ramapo    Iron    Works 59 

Republic  Engineers,  Inc 32 

Richey,    Albert    S 32 

Roebling'a  Sons  Co,,  John   A,,.  11 

Rome    Wire  Co 56 

Kooke  Automatic  Register  Co..  62 


Page 

Safety   Car   Devices  Co 6 

St.   Louis  Car  Company.    The.  .  li.j 

St.  Louis  Frog  Sc  Switch  Co., .  57 

Samson    Cordage    Works 7i)   i 

Sanderson    Sc    Porter 32 

Sargent    Sc   Lundy 32 

Scaife  &  Sons  Co..  Wm.  B 59 

Scofleld     Engineering    Co 32 

Searchlight   Section.. 66,   67,    68.  69 

Smith    Heater   Co..    Peter (.' 

Standard    Paint    Co 61 

Standard    Steel    Works   Co 54 

Standard       Undergroiind      Cable 

Co 55 

Standard    Woven    Fabric  Co..  .  .  61 

Slar     Brass     Works 64 

Stone    *    Webster 32 

T 

Taylor   Electric  Truck  Co 54 

Templeton.  Eenly  Sc  Co..  Ltd...  61 

Terry  Steam  Turbine  Co 60 

Thomas.     Perley    A 6.') 

Toledo  Bridge  &  Crane  Co..  The  60 
Triggerlock    Reversible    Con- 
troller   Finger 64 

Trolley     Supply     Co 6.3 

O 

Union    Switch  &   Signal   Co 14 

V.  S.  Electric  Signal  Co 47 

United   States  Graphite  Co 59 

C.    S.    Shipping    Board 66,  69 

Universal   Safety  Tread  Co 64 

V 

Valentine-Clark    Co 56 

Van    Dom  Coupler  Co 76 

W 

•Want"    Ad»     66 

Wason   Mfg.   Co 78,  79 

Watson-Stillman    Co 49 

Weiss  Switch  Lock  Co 57 

Woldon.    Williams  &  Lick 49 

Westinehouse    Elec,    &    Mfg.    Co.  2,  5 
Westinghouse      Traction      Brake 

Co 4 

Weston   Elec*l   Instmiment  Co,,  ,  71 

Wheel   Truing   Brake  Shoe  Co,,  65 

White  Co 17 

White  Companies,   The,   J.  Q...  32 

White    Marble   Lime   Co 56 

Whiting- Adams    Co 60 

Williams    &    Co..    J.    H 60 

Wish  Service.  Inc..  The  P.  Bdw.  32 

Wood    Co..   Chas.    N 56 

Woodmansee     *     Davidson     En- 
gineering  Co 34 


Yale    &    Towne    Mfg.    Co 50 


Zelnicker  Supply  Co..  Inc..  Wal- 
ter   A 6S 
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The  '^TH^cap^Exibe"  Battery  |  | 


for  i 

STORAGE  BATTERY  STREET  CARS  | 
THEELECTRICSTORACEMTERYCO  I 

PHILACri.PHIA  I 

iiiiiimiiiimiimiiiiniiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiMiiiriiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiniiiiiiiiiniiiniiiiii^ 
auiiiiiililirMiHlllittliitiiriiiitriiiiirriijiiiiiiiriiiiiiiiiiriiiiiiiiiniiliirliiiililiiiiiiiitiiiiiiMiiiiiiiiriiiiiiiiiiilimiiiiiiiniiiUMiiniiitlllit' 

j      VAN   DORN   COUPLERS      | 

I  are  made  for  every  condition   and   requirement.    M.C.  I 

I  B.  Pin  and  Link,  Car  and  .Air,  in  all  sizes  and  types.  | 

I  VAN  DORN  COUPLER  CO.  I 


Samson  Bell  and  Register  Cord 


2325  So.   Paulina  St.,   Chicago,  111. 


litiliiiiiHUllllliniitilililiilliiiiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiHiiiiuiiiiiiiiiiiiiiitiiiiiniiiiiiiiinMiiiiiiiiKiMtillimilllllllll 


i  Solid  braided  cotton,  extra  quality.  All  sizes  and  colors  More  = 
i     durable,   more   economical   and   better   looking   than   leather   or   raw-     | 

=     hide.     Send  for  samples  and  full  information.  ^        = 

I  SAMSON  CORDAGE  WORKS.  BOSTON.  MASS.  | 

^iiuniill(iilitliilintiiiiiitiiiiiiiiiittiiiiiiiiilir)iiiriiiii>ii)iiMtiiiiiiiiiiiiiiiir'niiiiiiiiit<iiiiiiiiiiiiiiiiii.trtiiiiiiiiniiilHiiiiiillllll(iiiiiin 

:iiiiiiliiin>iiiiuill{liiiiiiii iiniiiiiiniil iiiijiiiiiliilllli iiiiiiiiiiiiiiriiiiiiiii riiiiiiiii uiriniiii linn ir 

1  Eight  Hundred  and  Twenty  -  three  | 
I  Equipments  of  N  L  Indicating  TaiJ-  I 
I   lights     Sold     During    the     Year     1918  | 

i  23;3  Cars  now  equipped  and  the  motormcn  in  Cleveland.  Toledo.  | 
I  Philadelphia.  Akron  and  St.  Joseph  say  it  is  the  best  thing  ever  | 
I     put  on  a  car  to  promote  safety  and  economy.  | 

I    THE  NICHOLS-LINTERN  COMPANY,  Cleveland,  Ohio,  U.  S.  A.     | 
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TT  T'HY  spend  money  to  drill  holes — and 
then  spend  more  money  to  plug  them 
up  with  rivets?  Why  condemn  a  40-dollar 
casting  for  a  40-cent  flaw?  Why  stick  to  shop 
routine  that  calls  for  2-dollar  methods  on  90- 
cent  jobs?  Write  today  for  Bulletins  that  tell 
what  Oxweld  Service  is  doing  in  your  industry 


Oxweld   Acetylene   Company 

Newark,  N.  J.  Chicago  Los  Angeles 

World's  Largest  Maker  of  Equipment  Jbr 
Ox-welding  and  Cutting  Metals 


78 


Electric    Railway    Journal 


March  1,  1919 


aMj-iaagaKjaaaaatfe 


Why  Front- Entrance,  Center-Exit  Cars  Are  Popular| 


WITH  quicker  running  time,  no 
waiting  in  the  street,  no  urging 
and  directing  from  motorman  or 
conductor,  plenty  of  time  to  pay  fare,  no 
jostling  and  pushing  in  opposite  direc- 
tions, it  is  easy  to  see  why  the  Front- 
entrance  Center-exit  Car  is  highly  popu- 
lar with  car  riders  from  the  start. 

As  passengers  enter,  distribute  them- 
selves properly  through  the  car,  pay  their 
fares  and  leave,  all  without  a  word  of 
direction,  much  is  added  to  the  comfort 
and  peace  of  mind  of  the  crew — hence 
more  popularity. 

In  all  of  the  cities  where  these  cars  are 
in  operation  they  are  saving  half  the  time 
formerly  needed  at  terminals  and  princi- 

THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

AMERICAN  CAR  COMPANY 
ST.   LOUIS,   MO. 


pal  street  stops,  relieving  congestion  that 
had  become  intolerable  and  allowing 
more  cars  to  be  put  on  the  lines.  Peter 
Witt  Cars  are,  therefore,  popular  with 
railway  company  officials,  directors  and 
stockholders. 

In  addition  to  all  its  advantages  for 
rush-hour  service  on  heavy  traffic  lines 
and  being  the  most  convenient  and  all- 
round  suitable  type  ever  designed  for 
double-truck  service,  it  is  readily  adapt- 
ed to  one-man  operation — locking  the 
center  doors  and  moving  the  fare  box  to 
the  front  platform  is  all  that  is  necessary. 

Write  for   detailed   information    on    the 
standardized  Peter  Witt  Car 

G.  C.  KUHLMAN  CAR  COMPANY 
CLEVELAND,  OHIO 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Nothing  Succeeds  Like  Success 

"When  the  company  told  us  that  Safety  Cars  were  coming  and  were  going  to 
improve  the  service,  I  said  'cars  is  cars'  and  they'd  have  to  show  me.  Well, 
they  did. 

"Yes,  both  the  company  and  the  cars  have  'got  us  coming  and  going'  all 
right.  We  put  up  icith  the  service  we  had,  so  I  guess  we'll  put  up  for  the  service 
we're  getting." 


AS  TIME  goes  on  and  a  city  grows  in  size  and  wealth, 
it  grows  in  standards  of  living;  and  as  its  street 
railway  transportation  is  a  vital  part  of  its  life,  there 
is  the  continual  problem  of  keeping  up-to-date  the  quality 
as  well  as  the  quantity  of  service. 

Although,  in  many  respects,  the  problems  facing 
railway  companies  today  are  more  complicated  than  ever, 
there  is  one — the  car  problem — that  largely  involves  all 
the  rest,  which  has  been  solved  in  a  most  thorough  and 
practical  manner. 

It  is  the  Birney  Safety  Car  that  enables  more  cars 
to  be  used  without  increasing  platform  and  power  expense ; 
that  speeds  up  schedules,  builds  up  short-haul  business. 


furnishes  a  real  barrier  to  the  menace  of  the  private 
automobile,  stops  the  competition  of  fare-collecting  auto- 
mobiles, lowers  accident  costs,  produces  good-will  and 
provides  a  strong,  broad  basis  for  increasing  fares. 

The  Birney  Safety  Car  has  set  a  new  standard  of 
service,  a  standard  so  distinctively  advanced  that  every- 
where the  public  has  responded  freely  with  evidences  of 
satisfaction  and  good-will. 

There  is  no  better  proof  of  this  than  the  favorable 
change  in  the  attitude  toward  a  higher  rate  of  fare;  in 
many  places  it  has  closely  followed  the  institution  of 
Birney  Safety  Car  service. 


For  full  information  on  the  Birney  Safety  Car  apply  to 


THE  j.  G.  BRILL  COMPANY 
PHILADELPHL'^,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON   MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Portable  Welders 

overcome  the  shortage  in  Steel  a,nd  Irort,  the  labo| 
situation  and  the  necessity  for  rapid  boadlng^  and  re- 
pairs in  order  to  keep  service  up  to  maximum  and 
thepublic  satisfied. 

The  Electric  Railway  Improvement  Co.- 

Cleveland,  Ohio 
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The  American  Electric  Railway  Association 
Stands  for: 

uTTLdvancement  and  prosperity  for  the  electric  railway 
industry,  and  satisfaction  for  the  public. 

Ejncouragement  to  those  who  cooperate,  and  support 
all  efforts  in  the  march  of  progress. 

J\.esolution  and  determination  in  the  solution  of  vital 
problems  affecting  the  railways. 

^TLCcomplishment  of  efficient  and  economical  methods 
of  operating  electric  railways. 


w 

(WESTINGHOUSE^ 
ELECTRIC      Jj 


Standardization 
of  Equipment 

has  been  urged  by  the  Association  as  most  eco- 
nomical and  advantageous  to  every  railway  company 
— consequently  all  Westinghouse  Railway  Motors  have 
been  designed  to  conform  with  the  A.  E.  R.  A.  Standards. 

The  Standards  Are: 

No.  506—25  Horsepower         No.  548—100  Horsepower 
No.  514 — 40  Horsepower  No.  333 — 125  Horsepower 

No.  532 — 50  Horsepower         No.  557 — 140  Horsepower 
No.  306 — 65  Horsepower         No.  567 — 165  Horsepower 
No.  577 — 200  Horsepower 

Many   important   problems   will   be  discussed   at   the   Mid-winter 
Meeting  on   March    1 4th.      All   railway   men  should   be   thei 


;re. 


Westinghouse    Electric   &    Manufacturing   Co. 
East   Pittsburgh,   Pa. 
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Brake  Testing 

on 

Loading  Tracks 


Cars  being  loaded  on  freight  house  tracks  offer  an  excellent  oppor- 
tunity for  the  inspector  to  test  and  condition  the  air  brakes  before  the 
cars  are  switched  into  the  train  and  sent  on  their  journey.  Train  deten- 
tions, due  to  neglected  air  brakes,  will  be  largely  reduced  if  an  air 
compressor  be  installed  in  the  freight  house  and  the  loading  tracks  be 
piped  to  carry  air  to  the  cars. 

Westinghouse  Electrically-Driven  Air  Compressors, 
Being  Compact,  Efficient  and  Durable, 

are  specially  suited  to  air  brake  testing  plants  of  all  kinds  and  sizes,  and 
particularly  to  those  isolated  plants  which  require  compressors  auto- 
matically controlled,  of  thorough  reliability,  and  which  need  little 
attention  to  operate  and  maintain. 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles   Cal. 


San  Francisco. 
Mexico  City  Seattle.  Wash. 

.New  York.  N.  Y.     St.  Louis,  Mo. 
IMttsbiirSh,  Pa.  St.  Paul,  Minn. 
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;    Pireci  qr^iernatin^ 
?  Current. 


Type 
MP  Arrest- 
ers    have    the 
lowest   equivalent 
gap,  and  the  maxi- 
mum discharge  ca- 


pacity 
of  any  ar- 
rester for  similar 
service,  except  the 
condenser  and  elec- 
trolytic types. 


One  or  two  arresters  on  each  car  give  ample  protection 
under  ordinary  conditions.  Aux- 
iliary protection  is  provided  by 

mounting  them   on   the  line,  about  five 

to  the  mile.     The  line  arresters  relieve 

the  car  arresters  from  excessive  duty, 

so  that  complete  protection  is  more 

nearly  assured  toAecar  apparatus. 


:\^^GHGry 


000   VOLTS     A.C.    Ofi    D 
Sf.Ytt  ',N0  :  474  r  7.  A  . 


lC 


WESTINGHOUSE 
ELECTRIC 


MP    Arresters    are    fully    described    in 
Section  1  -A  of  the  Westinghouse  An- 
nual Catalogue,  1919. 


Westinghouse  Electric  & 
Mfg.  Company 
East  Pittsburgh,  Pa. 
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A  Scientific  Adaptation  of  Mechanical 
Performance  to  Facilitate  Human  Endeavor 

The  M-28  BRAKE  VALVE  of  the  AIR  BRAKE  AND 
SAFETY  CAR  CONTROL  EQUIPMENT,  furnished  by 
the  SAFETY  CAR  DEVICES  COMPANY,  combines  all  of 
the  normal  operating  functions  [incident  to  a  stop  in  one 
operating  handle — stops  the  car,  opens  and  closes  doors  and 
steps,  distributes  sand  and  releases  brakes. 


Equip  your  new  and 
old  cars  with 

AIR  BRAKE  AND 
SAFETY  CAR 

CONTROL 
EQUIPMENT 

to  secure  the  many 
advantages  of  Safety 
Car  Operation. 


It  provides  an  interlocking  means  such  that  these  func- 
tions shall  be  performed  RELIABLY  and  UNIFORMLY 


SAFETY  CAR  DEVICES  COMPANY 


Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS 


CHICAGO 
Railway  Exchange  Bldg. 


NEW  YORK 
City  Invest.  Building 


PITTSBURGH 
Westinghoiise  Building 


CANADA— Canadian    Westinghouse    Co.,    Ltd.,    Hamilton,    Ont. 
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SAFETY  AT  A  DANGEROUS  PLACE 

Because  of  high  wire  and  rough  track,  the  trolley  pole  is  especially  apt  to  jump 
at  grade  crossings.    There  can  be  no  more  dangerous  place  for  a  car  to  stall. 

National  Trolley  Guard  makes  grade  crossing  safer.  If  the  wheel  jumps  Na- 
tional Guard  catches  it  and  furnishes  power  to  carry  the  car  clear  of  danger. 

It  is  an  inverted  trough  of  open  wire  mesh.  It  ofifers  practically  no  reiistance 
to  locomotive  exhausts.  Does  not  collect  snow  or  ice  excessively — irr>cfi  up  eatily 
and  stays  up. 

"Guarding  the  Grade  Crossings"  illustrates  22  installations  and  tclh  all  alx^ut 
National  Guard.    Copy  on  request. 


;;;:;:; 


A. 


End    view    of 

National    Guard 

installed. 


Exclusive  Sales  Agents  for  National  Trolley  Guard  t patented ) . 

THE  OHIO  BRASS  COMPANY 

Mansfield,  Ohio 
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irCKe  MECHANICAL  RAILWAY  TIB 


This  low,  uneven  joint  was 

rectified  without  interrupting  traffic — by  the 


DAYTON  RAIL  JOINT  BOOSTER 


All  they  did  was  to  cut  out  the  old  fail- 
ure of  a  supporting  structure,  clamp 
and  weld  the  Dayton  Booster  into 
place,  jack  up  the  rails  and  fill  the  hole 
with  concrete!  Simple,  isn't  it?  Yet 
a  "Sure  Cure"  (in  the  truest  sense  of 
that  old  fashioned  expression)  for  all 
low  joint  troubles.  The  upper  illus- 
tration gives  you  a  good  idea  of  the 


small  amount  of  excavation  that  Is 
necessary.  The  lower  cut  shows  a 
cross-section  of  this  Booster.  TRY 
some  on  the  worst  joints  in  your  line 
and  convince  yourself  that  here  is  a 
vitally  important  source  of  economy 
that  will  be  mighty  welcome  in  these 
days  of  uncertainty. 


Order  One  for  Trial  and  Be  Convinced 
THE  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 
DAYTON,  OHIO 
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Note  the  upturned 
sides  of  the  platee,  in- 
stead of  down.  This 
feature  insures  per- 
fect bearing  on  the 
concrete  and  elimi- 
nates tamping. 


INTERNATIONAL 

STEEL  TWIN  TIES 

Place  their  effective  bearing 
area  directly  under  the  rail 


This  is  where  it  belongs  if  you  are  to  have 
adequate  rail  support.  The  bearing  plates  are 
13  X  36  inches  in  size.  They  carry  the  load  and 
effectually  distribute  it  over  a  large  area  of  the 
concrete.  This  results  in  two  things.  First — your 
track  has  a  greater  factor  of  safety.  Second — 
your  track  and  ties  have  greater  life. 

But  t^e  bearing  plates  are  not  the  only  con- 
sideration in  International  Steel  Twin  Ties. 
The  3-inch  CHANNELS  connecting  these  plates 


play  an  important  part  in  their  efficiency.  These 
channels  rigidly  maintain  the  gage,  and  serve 
to  reinforce  the  concrete.  The  result  of  this  is 
that  you  need  only  7  inches  of  concrete — instead 
of  the  usual  12  or  14  as  with  wooden  ties.  And 
you  need  proportionately  less  material,  less 
labor,  excavation  and  time  to  install. 

For  permanent  track  at  least  cost — Inter- 
national Steel  Twin  Ties.  Let  us  send  all  the 
details. 


TheSIInternational  Steel  Tie  Company 


Manufacturers  of   Steel   Twin  Ties  and  Crossing  Foundations 

General  Sales  Ofl&ce  and  Works:  Cleveland,  Ohio 
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1 1,000  Volt  Contact  Wire  in 
the  Hoosac  Tunnel  Zone 


The  Hoosac  Tunnel, 
one  of  New  England's 
most  important  traffic 
links,  handling  about 
100  trains  a  day,  has 
been  fitted  with  Phono- 
Electric  Trolley 
Wire  ever  since  it  and 
its  approaches  were 
electrified. 

The  tunnel  wire  is  15  feet 
above  the  rails  and  the  ap- 
proach wire  22  feet  above  the 
rails. 


The  same  Phono-Electric  Contact  Wire  for  this  11,000  volt, 
25  cycle  service  has  been  in  use  since  May  27,  1911 — 7.92  miles  of 
route  and  21  miles  of  track. 

Heavy  service  and  sudden  changes  in  clearance  are  no  burden 
on  Phono-Electric  Trolley  Wire  because  of  its  toughness  in. 
composition  and  trueness  in  gage. 


M)©ft^^ii 
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These  People  Buy  Service  From    You — 

This  Service  should  include  Faraday  Car  Signal  Systems 

Give  them  Faraday  High  Voltage  Car  Signal  Systems  so  that  they 
can  easily  signal  motormen  to  stop.  Faraday  High  Voltage  Car 
Signals  are  dependable.  Their  use  assures  you  of  continued  opera- 
tion of  signals  and  the  elimination  of  batteries. 

Install  them  in  every  car — Write  for  literature. 


PUSH  BUTTON 


RESISTANCE 


Ei^ECTRic  Service^  Sijppi>ii:s  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 
PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets     335  Oliver  Building         50  Church  Street       Monadnock  Building 
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Thermit  at  Los  Angeles 

Welds  that  Hold 

This  scene  on  South  Main  Street  between  Thirtieth  Place 
and  Slauson  Avenue,  (3  miles)  Los  Angeles,  is  one  of 
several  important  Thermit  Weld  installations  in  that  busy 
and  beautiful  city. 

This  particular  installation  was  made  in  116  lb.  girder 
rail  of  3  ft.  6  in.  gage  in  1913. 

While  not  of  the  later  Insert  Weld  type,  the  Thermit 
Welds  in  this  work  are  giving  excellent  service  as  evident 
from  the  absence  of  trouble  reports.  No  news  in  such  cases 
is  good  news. 

The  Thermit  Insert  type  of  Weld  we  know  will  give  you 
still  better  service  in  attaining 

A  Truly  Continuous  Rail. 
METAL   &  THERMIT  CORPORATION 

Successors  to  Goldschmidt  Detinning  Co.  and  the  Goldschmidt  Thermit  Co. 
120  BROADWAY,  NEW  YORK 

329-333  FoUom  St.,  San  Francisco  IS  Emily   St.,  Toronto,  Ont. 

7300  So.  Chicago  Ave.,  Chicago  1427-1429  Weitern  Ave.,   Pittsburgh,   Pa. 

Factories  located  at  Chrome,  N.  J.;  Wyandotte,  Mich.;   East  Chicago,   Ind.;   Jersey  City,  N.  J. 


March  8,  1919 


Electric    Railway    Journal 


la 


Fourteen  years  in  service 
■ — in  perfect  condition  today 


HERE    is   convincing   proof   of   the   permanence   of 
Armco  Iron  Culverts.    Installed  in  1905,  this  culvert 
shows  no  deterioration  in  1919.    And  this  is  only  one 
of  thousands  all  over  the  continent  which  have  been  in  serv- 
ice for  10,  12  and  15  years. 

When  you  put  in  an  Armco  Iron  Culvert  it  is  there  to  stay. 
The  Armco  Triangle  trademark  is  your  guarantee  of  long 
life  and  satisfactory  service. 

There  is  a  manufacturer  in  nearly  every  State  and  in  Canada,  making 
genuine  rust-resisting  ARMCO  IRON  CULVERTS  and  other 
products  of  ARMCO  IRON,  such  as  flumes,  siphons,  tanks,  road  signs, 
roping,  etc.  Write  for  full  information  and  nearest  shipping  point  on 
products  in  which  you  are  interested. 


Armco  Iron  Culvert  &  Flume  Mfrs.  Assn. 

Transportation  Bldg.,  Chicago. 
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To  all  purchasers  and  users  of  Boyer 
Pneumatic  Hammers 


^ 


This  mark  of  protection 

is  your  safeguard.  It  is  indelibly  stamped  upon  every 
spare  part  entering  into  the  Boyer  Pneumatic  Hammers. 

This  mark  gives  assurance  that  material  and  workman- 
ship fulfill  our  rigid  requirements. 

This  mark  protects  you  against  the  misrepresentations  of 
unscrupulous  imitators,  fraudulently  offering  alleged  repro- 
ductions of  inferior  quality  and  questionable  accuracy. 

Our  guarantees  for  the  efficiency  and  durability  of  our 
tools  are  void  unless  the  tools  are  maintained  with  parts 
of  our  own  manufacture,  equalling  our  standard  of 
mechanical  accuracy  and  made  from  material  that  has 
met  our  high  metallurigical  requirements. 

Spare  parts  for  our  product  should  be  purchased  directly 
from  this  Company  through  its  district  office  that  pro- 
vides your  service. 

Chicago  Pneumatic  Tool  Company 

Fisher  Building 

New  York  Chicago  San  Francisco 

Sales  offices  all  over  the  world 


'Chicago 

Pneumatic" 
Products 

Pneumatic  Tools 

Electric  Tools 

AirCompressors 

Oil  and  Gas 

Engines 
Rock  Drills 
Giant  Trucks 


CmCAGO 

Pneumatic 

Pioneers  in  Pneumatic  Tool  Progress 
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National  Pneumatic 

Second-Saving  Specialties 

Essential  for  Best  Train  Operation 

There  is  no  worth-while  economy  in  surface  car  train  opera- 
tion unless  the  increased  number  of  stops  made  and  passengers 
carried  are  set  off  by  faster  handling  of  the  passenger  and 
prompter  transmission  of  the  starting  signals.  These  neces- 
sary savings  in  time  are  obtained  to  the  greatest  possible  degree 
only  with 

National  Pneumatic  Door  and  Step  Control 

For  the  quick,  positive,  laborless  operation  of  doors  and  steps. 

National  Pneumatic  Interlocking  Safety  Door  Control 

For  the  absolute  prevention  of  the  platform  accident. 

National  Pneumatic  Motorman's  Signal  Lights 

For  the  immediate  starting  of  the  car  after  the  doors  are  closed. 


We  shall  be  glad  to  furnish  full  particulars  at  any  time. 


NATIONAL  PNES^TIC  COMPANY 

mmmmmmmmmmmmmmmmmmmmmti^ 
50ChurcK  5t  Now  York  "  fL^  5l5Laflm  5L  Chicago 
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CHOOSE! 

The  Reciprocating  Track  Grinder 

has  clearly  and  completely  shown 
its  ability  to  greatly  prolong  the 
useful  life  and  service  of  track. 

The  only  alternative  to  the  con- 
sistent use  of  a  Track  Grinder  for 
eliminating  corruga|tions  and 
cupped  joints  is  the  relatively 
early  replacement  of  track. 

The  great  economy  of  track  grind- 
ing as  compared  with  the  loss  of 
years  of  track  service  makes  the 
choice  easy. 

And  that  is  to  say  nothing  of  the 
saving  in  the  decrease  of  wear 
and  tear  on  rolling  stock  and  the 
general  advantages  ^vhich  ac- 
company smooth, well  maintained 
track. 


RAILWAY  TRACK-WORK  COMPANT 

30th  and  Walnut  Streets,  Philadelphia 


p 
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Dayton,    Springfield  &  Xenia  Installs 


ECONOMY 
METERS 

because 

They  meter  the 
ENERGY  and 
that's  what  the 
management 
wants   to  save 

The  above  property  has 
equipped  all  its  active  cars  with 
ECONOMY  Railway  Meters 
and  has  found  that  very  substan- 
tial savings  in  car  propulsion 
energy  are  being  effected.  The 
Management,  in  its  energy-sav- 
ing campaign,  is  metering  the 
energy  because  that's  what  it 
wants  to  save — and  car  motor 
energy  consumption  is  the  cor- 
rect relative  measure  of  the  mo- 
torman's  efficiency. 


"The  Watchdog  of  Your  Power" 


The  dial  of  the  ECONOMY  Meter  shows  the  motorman 
just  how  much  energy  his  car  consumes. 

He  knows  that  by  saving  energy  he  saves  money,  and  few 
men  are  willfully  wasteful. 

Because  the  ECONOMY  Meter  measures  what  he  is  trying^ 
to  save,  the  motorman  can  satisfy  himself  as  to  the  most 
economical  methods  of  operation. 

His  interest  is  held  and  he  does  save  because  he  can  see  his 
results  any  time. 

These  fundamentals  underlie  the  success  of  the  ECONOMY 
Meter  on  many  large  and  small  properties. 

This  device  on  your  cars  will  speedily  pay  for  itself  in  the 
savings  it  effects. 

Let  us  send  you  our  illustrated  booklet  describing  it. 

Economy  Electric  Devices  Co. 

L.  E.  Gould,  Pres. 

Exclusive   Sales   Agent 

Sangamo  Economy  Railway  Meier 

District  Representative:  Peter  Smith  Heater  Co. 

Old  Colony  Bldg.,  Chicago 
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BEFORE 


AFTER 


To  make  old  rails,  broken  frogs,  switches  or 
broken  and  worn  equipment  good  as  new 


The  Indianapolis  Welder  will  build  up 
the  weak  spots  in  old  rails,  making 
cupped  rails,  broken  frogs,  switches, 
cross-overs,  joint  plates,  etc.,  good  as 
when  new. 

Any  man  with  ordinary  intelligence  can 
do  the  work  with  the  Indianapolis 
Portable  Electric  Welder.  Unskilled 
help  can  fix  broken,  worn  or  gutted  track. 


"Apex"  Joint 
for  Onard  and  nirdrr  Rail 


damaged  switch  tongues,  frogs  and 
switches  and  broken  and  worn  parts  of 
equipment. 

The  Indianapolis  Portable  Electric 
Welder  makes  electrically  welded  rail 
joints  instead  of  bolted  joints.  Indian- 
apolis Joints  and  Bonding  Plates  show 
greater  conductivity  than  the  rail  itself. 
They  eliminate  current  losses. 


Indianapolis 

Switch  &  Frog  Co. 

Springfield,  Ohio 


March  8,  1919 


Electric    Railway    Journal 

The  "Jumping-Off  Place" 
to  the  Gold  Fields 


19 


n' 


tmi 


-*aS: 


'•-#.I5-^ 


Kansas  City  was  that  in  '49  and  the  early  fifties  because  it  was  then  the 
last  completely  equipped  outpost  of  commerce  west  of  the  Mississippi. 

To  the  men  of  that  generation  Kansas  City  was  a  busy  center  of  commerce 
and  from  that  day  to  this  it  has  been  a  "starter"  of  many  things  for  the 
greater  service  of  the  people  of  the  Middle  West. 

It  was  one  of  the  first  cities  in  this  country  to  develop  and  put  into  service 
the  idea  of  a  "Union"  station  for  all  the  railways  entering  its  gates. 

The  picture  shows  that  early  union  terminal  as  it  appeared  forty  years  ago. 
Kansas  City  was  the  first  community  equipped  with  the  overhead  trolley 
system  for  street  railways. 

The  impetus  which  rapid  transit  gave  the  city's  growth  was  quickly  appre- 
ciated and  other  communities  throughout  the  country  rapidly  developed 
the  same  methods. 

Galena  Oils  and  Galena  Service 

gave  an  impetus  to  the  art  and  science  of  lubrication  that  has 
enabled  that  art  to  keep  in  step  with  the  constantly  growing  and 
changing  needs  of  the  railway  industry,  and  have  always  retained 
their  positions  in  the  forefront  of  the  lubricating  industry. 

Galena-Signal  Oil  Co. 

Franklin,  Pa. 
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Side  3Y\\EiDS'/^e//&/c9/ec/ 
for  Vent/7c5f/on 
^ — (D  Universal  Bridge-/?/^  95%  ofd// 
Men  w/f/)out  Acy/c/sfmenr 
-©One  Piece  Y^om  -  Protects  3efween 
t/ie  Eyes 


THE   ^vco-,  Safety  Goggle  is  an  ideal   protection  glass  for  all 
industrial    purposes.     It  is  being  used  with  universal  satisfac- 
tion by  scores  of  steel  plants,  shipyards,  foundries,  railroads  and 
other  large  industrial  concerns  throughout  the  country. 

Simplicity  of  construction,  strength  and  comfort  are  the  features 
that  distinguish  the  ®rocxh  Safety  Goggle  from  all  other  protection 
glasses.  The  front  is  made  from  a  solid  piece  of  light  metal,  with 
broad  bearing  surfaces  on  the  nose.  The  side  shields  are  solid  metal, 
perforated  for  ventilation,  and  the  flexible  temples  are  easy  on  the  ears. 
Also  supplied  with  elastic  headbands  instead  of  temples,  if  wanted. 

Lenses  are  made  from  clear  optical  glass  specially  treated  for 
strength.  Special  colored  lenses  are  furnished  for  welding,  furnace 
work,  etc.  By  means  of  an  exclusive,  ingenious  construction  lenses 
may  be  changed  instantly  by  anyone  without  even  the  aid  of  a  screw 
driver. 


Not  the  least  interesting  part  is  the  price 
clear  lenses,  each  goggle  in  a  carton. 


-90  cents  per  pair  with 


Standard  Optical  Com  pan  v 

Geneva     New  York 
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Rico  Coasting  IRecotdcs 


A  Rental  Proposition 

(with  Option  to  Buy) 

To  meet  present  financial  con- 
ditions we  have  arranged  to 
offer  to  supply 

Complete  Equipment  of 
RICO  Coasting  Records 

on  a  nominal  monthly  rental 
basis  with  option  to  purchase. 

Results  obtained  with  thou- 
sands of  RICO  Coasting  Record- 
ers in  actual  service  under  all 
kinds  of  operating  conditions, 
over  a  period  of  years  demon- 
strate the  value  of  this  device 
in  railway  operation. 


Simple 

Economical 

Accurate 

Reliable 


Time  is  tKe  Essence  of  Railroading' 


RAILWAY  IMPROVEMENT  CO. 


61  BROADWAY,  NEW  YORK 
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Grade  M 

The  More  Miles -per-DoUar  Gearing 


It  is  a  literal  fact  that 
Grade  M  Gears  sell 
themselves  to  those  who 
know  them.  Every  road 
that  tries  Grade  M  be- 
comes a  regular  user. 

Grade  M  economy  has 
been  amply  demon- 
strated :  More  miles  per 
dollar,  reduced  yearly 
maintenance,  smaller 
cost  per  mile — any  way 
you  state  it,  Grade  M 
wins. 

Theae  facts  will  be  con- 
Brmed  by  any  of  the  sixty- 
five  electric  railways  that 
have  adopted  Grade  M 
gears  and  pinions  as 
standard. 


40-57 


General 

Co 


General  Office 
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Will  the  Automobile 

Supplant  the  Electric  Car? 

RECENT  figures  of  the  registration  of  automobiles  in 
the  United  States  during  1918  discloses  the  notable 
fact  that  there  were  in  that  year  5,945,442  automobiles 
registered.  This  is  an  average  of  more  than  one  auto- 
mobile to  every  twenty  inhabitants  for  the  country  as 
a  whole.  Even  more  noteworthy  than  these  aggregate 
figures  is  the  increase  during  the  last  few  years,  since 
the  number  of  registrations  in  1915  was  only  2,423,788 
or  only  about  40  per  cent  of  those  in  1918.  This  means 
that  the  annual  increase  of  ears  in  active  service  dur- 
ing the  past  three  years  have  been  at  the  rate  of  more 
than  1,000,000  cars,  and  this  in  spite  of  the  fact  that 
for  two  years  of  that  time  this  country  was  engaged 
in  war.  It  is  in  this  increase  in  independently  driven 
vehicles  that  one  reason  for  the  falling  off  in  traffic 
on  the  electric  lines  of  this  country  must  undoubtedly 
be  found. 

What  significance  do  these  figures  carry  to  the  elec- 
tric railway  companies?  Do  they  mean  that  the  elec- 
tric car  is  becoming  obsolete  for  city  or  interurban 
service  and  will  soon  be  superseded  in  large  part  by 
the  private  or  public  automobile?  We  think  not,  for 
reasons  which  have  already  been  given  at  length  in 
these  columns.  Nevertheless,  everyone  should  realize 
that  people  purchase  automobiles  to  use  them  and  that 
superior  attractions  must  be  offered  by  the  electric 
railways  to  make  the  automobile  rider  patronize  the 
electric  car.  In  our  opinion,  this  situation  is  a  strong 
argument  for  frequent  electric  railway  service  with 
light  high-speed  cars. 

There  are  several  optimistic  conclusions  to  be  drawn 
from  the  large  number  of  automobiles  in  this  country. 
One  is  that  their  very  number,  which  is  constantly 
increasing,  must  hasten  the  adoption  of  regulations 
controlling  their  use,  particularly  in  city  streets.  Many 
of  the  larger  cities  in  this  country  now  have  stringent 
rules  regarding  the  use  of  certain  busy  streets  in  the 
downtown  districts  by  automobiles,  forbidding  the  park- 
ing of  automobiles  in  certain  sections  except  for  lim- 
ited periods,  etc.  These  rules  will  have  to  become 
stricter  and  more  widespread  with  the  increase  in  the 
number  of  cars,  or  all  street  traffic  will  be  blocked.  But 
it  is  fair  to  conclude  that  the  right-of-way  will  always 
have  to  be  given  to  the  electric  car,  partly  because  of 
its  common  carrier  character  and  partly  because  it  is 
the  most  economical  in  space  per  passenger  carried  of 
all  the  users  of  the  streets.  Hence,  it  may  soon  develop 
that  the  electric  car  will  be  a  more  speedy  as  well  as 
a  more  convenient  carrier  in  city  transportation  for 
the  average  length  of  ride  than  even  the  private  high- 


powered  limousine  or  sedan,  and  it  will  always  be 
cheaper  to  operate  per  passenger  than  any  automobile. 
We  are  glad,  in  this  connection,  that  the  Transporta- 
tion &  Traffic  Association  is  planning  at  its  October 
convention  to  give  special  attention  to  two  problems 
which  are  especially  involved  in  automobile  competition, 
namely,  the  use  of  safety  cars  considered  from  the  trans- 
portation standpoint  and  traffic  regulations  designed 
to  promote  greater  reliability  of  electric  railway 
schedules. 


Testing  Unskilled  Workmen  as  a  Means 
for  Combating  Lack  of  Efficiency 

IN  A  RECENT  editorial  we  called  attention  to  the 
decrease  in  productive  ability  of  un.skilled  workmen 
despite  increases  in  wages.  It  was  stated  incidentally 
that  many  wage  earners  seem  not  to  think  it  necessary 
to  earn  more  when  paid  more.  Now  there  certainly 
must  be  some  point  beyond  which  no  employer  can 
afford  to  go  in  making  wage  increases  if  production  is 
either  to  stand  still  or,  as  often  seems  to  be  the  case, 
to  decrease  somewhat  according  to  an  inverse  ratio. 
Production  cannot  be  allowed  to  decrease,  hence  em- 
ployers must  do  something  to  counteract  the  tendency 
referred  to.  One  way  of  doing  this  is  to  exercise  more 
care  in  the  selection  of  men,  particularly  for  work  which 
does  not  require  great  skill.  This  is  a  part  of  human 
engineering  which  in  the  past  has  not  had  the  attention 
which  it  deserves. 

The  situation  was  clearly  presented  in  a  letter  from 
A.  G.  Drury  of  Cincinnati,  Ohio,  printed  in  the  July 
13,  1918,  issue  of  this  paper.  Mr.  Drury  carefully 
rated  the  production  of  laborers  digging  a  standard- 
size  gas  trench  under  similar  soil  conditions  and  over  a 
period  of  four  years,  or  from  1914  to  1917  inclusive. 
He  found  that  the  effectiveness  of  the  men  decreased 
23  per  cent  during  that  period,  with  a  sharp  decrease 
of  11  per  cent  between  1916  and  1917.  Wages  were 
increased  20  per  cent  during  that  period,  the  last  year 
of  which  was,  of  course,  our  first  year  of  war.  The 
important  point  to  be  noted  here  is  that  the  men  were 
probably  not  so  strong  or  able  bodied  in  1917  as  in 
1914,  due,  of  course,  to  the  fact  that  the  more  able- 
bodied  and  younger  men  were  going  to  the  front  or 
were  seeking  jobs  in  munitions  and  other  war  work. 
The  men  secured  in  their  places  simply  could  not  keep 
up  the  pace  required  to  maintain  satisfactory  produc- 
tion. 

The  above  facts  should  lead  to  the  study  of  the  econ- 
omy which  would  result  if  some  physical  tests  were 
required  of  laborers,  say  to  cover  stature,  alertness  and 
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other  desirable  characteristics.  Perhaps  the  railways 
may  yet  find  that  they  should  test  laborers  just  as  they 
now  test  trainmen,  motormen  and  employees  of  other 
classes.  In  other  words,  the  laborer  should  be  selected 
for  his  capacity  to  do  work  intelligently  rather  than 
just  because  seemingly  he  can  wield  a  pick  and  shovel. 
The  joke  about  the  wheelbarrow  being  a  piece  of  ma- 
chinery always  provokes  a  laugh,  but  it  requires  a 
sturdy  man  to  handle  a  loaded  wheelbarrow  all  day 
long,  and  it  is  far  from  economical  to  expect  under- 
sized old  men  and  mere  boys  to  do  men's  work  of  this 
kind.  Such  false  economy  should  be  abandoned,  and 
the  needed  steps  should  be  taken  to  secure  able-bodied 
efficiency  in  doing  ordinary  work  about  the  electric 
railway. 


must  take  steps  to  see  that  proper  superintendence  and 
instructions  are  provided.  Above  all  the  selection  aud 
training  of  employees  must  be  made  the  subject  of 
special  study. 


Skilled  Labor  Must  Be 

Selected  Carefully  Also 

WHAT  is  true  in  the  case  of  the  unskilled  laborer 
applies  to  the  mechanic  or  other  skilled  workman 
whose  productive  ability  has  fallen  off  also  in  spite 
of  large  wage  increases.  Electric  railways  of  fair  size 
require  skilled  employees  in  many  lines  of  work,  and 
under  prevailing  conditions  it  has  been  difficult  to 
secure  them.  The  railways  have  not  been  able  to  offer 
the  highest  wages  for  skilled  employment  although 
this  handicap  is  partly  offset  by  the  steady  character 
of  the  work. 

In  order  to  get  good  work  done,  some  tests  should 
be  applied  to  men  who  claim  to  possess  skill  to  deter- 
mine their  fitness  for  the  specific  lines  which  they 
desire  to  enter.  This  accomplished,  the  next  step  is 
to  make  it  apparent  that  lack  of  training  for  their 
work  will  not  only  prevent  employment  at  first-rate 
wages  but  will  hinder  advancement.  Men  who  are 
taken  on  as  helpers  or  in  other  grades  of  work  lower 
than  that  of  first-class  workmen  must  understand  that 
to  receive  good  wages  they  must  develop  their  ability 
to  advance  to  higher  grades.  To  some  degree  the  train- 
ing needed  for  advancement  must  be  provided  by  the 
employer  and  this  to  an  extent  much  larger  than  has 
been  the  rule.  It  will  probably  even  be  necessary  to 
pay  the  men  while  training,  just  as  motormen  and 
conductors  are  now  paid  as  "students." 

P.  T.  Clayton,  clerk  of  the  House  committee  on  labor 
of  the  Sixty-fourth  Congress,  states  that  six  reasons 
for  inefficiency  in  production  are  these:  Power  fail- 
ures, equipment  and  repair  failures  and  limitations, 
lack  of  instructions,  lack  of  training,  failure  to  supply 
materials  and  lack  of  an  effective  personnel.  Of  these 
the  employer  can  or  should  control  the  first,  second, 
third  and  fifth.  He  must  begin  to  supply  the  fourth. 
The  sixth  element  has  been  found  to  be  negligible  as 
compared  with  the  others  in  an  examination  of  a  plant 
which  has  a  very  high  reputation  for  efficiency.  Here 
it  was  found  that  the  men  produced  but  35  per  cent 
of  what  they  could  readily  have  produced  but  for  the 
impedance  caused  by  the  factors  mentioned.  The  out- 
put usually  consisted  of  three  hours'  value  for  nine 
hours'  work. 

If  the  foregoing  case  is  typical,  it  shows  that  there 
is  a  great  opportunity  for  bringing  up  production. 
Aside  from  the  investigation  of  the  needs  for  improve- 
ment in  plant,  power  and  material  supply,  the  employer 


There's  a  Fine  Chance 

Now  for  Good  Engineering 

ONE  of  the  partial  compensations  for  the  destruction 
of  property  caused  by  the  war  has  been  the  realiza- 
tion that  preventable  wastes  which  had  been  going  on 
for  years  would  have  to  be  reduced.  And  they  have 
been  reduced,  or  it  would  not  have  been  possible  to  do 
what  has  been  done  lately  in  the  electric  railway  and 
other  fields.  Any  person  who  has  a  practicable  plan  for 
accomplishing  any  saving  now  is  sure  of  a  hearing,  as 
was  illustrated  by  the  way  in  which  the  Central  Electric 
Railway  Association  listened  to  and  discussed  a  paper 
by  G.  H.  Kelsay  on  "Power  House  Economies,"  at  the 
Cleveland  meeting  last  week.  The  speaker  cited  so  many 
instances  in  which  savings,  large  and  small,  could  be 
made  that  one  member  in  discussing  the  paper  said 
humorously  that  if  they  could  all  be  put  in  force  power 
could  be  obtained  for  almost  nothing.  Mr.  Kelsay  cov- 
ered ground  which  has  been  familiar  to  engineers  for 
a  long  time,  but  it  has  not  always  been  possible  hereto- 
fore for  them  to  obtain  the  savings  that  their  better 
judgment  told  them  ought  to  be  had.  Furthermore, 
he  showed  clearly  that  a  few  simple  instruments  will 
furnish  the  equipment  necessary  for  intelligent  opera- 
tion of  a  power  plant,  given  which  it  is  necessary  only 
to  apply  sufficient  brain  power  and  a  reasonable  amount 
of  money  to  insure  good  results. 

It  is  very  apparent,  when  one  considers  the  ways  in 
which  power  plant  savings  are  to  be  made,  that  real 
engineers  are  needed  in  the  power  department.  Such 
men  are  not  found  in  large  numbers  on  electric  railway 
properties  for  several  reasons.  They  and  their  work 
have  been  considered  in  many  instances  an  unnecessary 
refinement  as  long  as  the  "practical"  men  could  keep 
the  plants  going.  Hence  the  compensation  offered,  if 
offered  at  all,  has  not  been  attractive  compared  with  the 
possible  earnings  in  construction,  engineering  sales 
work,  manufacturing  and  the  like.  In  fact,  the  manu- 
facturers have  been  far  ahead  of  the  operators  in  their 
appreciation  of  engineering  talent  and  training.  An- 
other thing  is  that  the  engineer  has  often  felt  himself 
circumscribed  as  to  opportunity  for  advancement  to 
executive  positions.  Such  opportunity,  even  if  advan- 
tage is  not  taken  of  it,  is  one  of  the  greatest  possible 
incentives  to  initiative  and  enterprise.  After  all,  an 
ambitious,  rising  man  is  the  only  kind  that  is  worth 
while  in  any  position  of  potential  importance. 

Now  a  man  of  the  rising  type  is  not  expensive,  at 
any  reasonable  salary,  if  he  can  bring  about  the  savings 
which  Mr.  Kelsay  has  listed.  After  he  secures  these  he 
will  look  around  and  find  "more  worlds  to  conquer." 
This  is  a  fine  time  to  give  the  engineer  a  chance  to 
show  what  he  can  do.  He  ought  to  make  an  excellent 
showing,  particularly  in  view  of  the  facts  that  fuel  is 
high  in  price  and  poor  in  quality  and  that  it  will  prob- 
ably never  reach  the  price  level  which  prevailed  during 
the  pre-war  period. 
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Keep  the  Tracks  Clear 

from  Vehicles  as  Well  as  Snow 

WE  HAVE  already  referred  to  the  intention  of 
the  Transportation  &  Traffic  Association  to  ap- 
point a  committee  to  report  at  the  October  convention 
on  the  subject  of  a  code  of  principles  designed  to  pro- 
mote reliability  of  railway  schedules.  No  subject  in  the 
transportation  field  demands  more  prompt  and  thorough 
attention  by  a  committee  than  this.  While  a  code  of 
principles  in  itself  will  not  clear  the  tracks  of  obstruc- 
tions, we  have  no  doubt  that  discussion  of  this  very 
important  topic  will  lead  to  effective  education  of  the 
public  and  the  authorities  who  have  to  do  with  highway 
regulation. 

Unusually  favorable  weather  conditions  in  the  past 
few  months  have  been  a  Godsend  to  the  suffering  street 
railway  companies  and  undoubtedly  have  been  the  means 
through  which  some  companies  have  kept  out  of  re- 
ceivers' hands.  In  fact,  it  is  only  by  contrast  with  the 
storm  blockades  of  last  winter  that  a  proper  realization 
can  be  had  of  the  beneficial  effects  of  a  clear  right-of- 
way.  In  a  lesser  degree  the  helpful  results  from  efli- 
cient  traffic  regulation  in  all  kinds  of  weather  are  shown 
in  such  cities  as  Cleveland,  where  the  people  have  been 
so  insistent  on  keeping  down  the  cost  of  service  that 
they  have  learned  to  appreciate  the  value  of  unimpeded 
movement  of  the  street  cars. 

In  a  very  elaborate  report  made  a  few  years  ago  by 
the  Chicago  Traction  &  Subway  Commission  there  was 
presented  a  classification  for  one  year  of  reported  de- 
lays of  more  than  five  minutes'  duration  on  the  surface 
lines  of  that  city.  This  showed  a  total  of  9104  delays, 
amounting  to  126,143  minutes,  which  included  only 
cases  reported  to  the  switchboard  calling  for  wreck- 
wagon  assistance  or  other  company  supervision,  and 
not  referring  to  the  much  larger  number  of  minor  de- 
lays which  were  cleared  up  without  such  help.  Analy- 
sis of  these  reported  delays  showed  that  in  more  than 
50  per  cent  of  the  cases  the  company  was  not  responsi- 
ble. The  conclusion  of  the  commission  was  that  "this 
subject  is  a  matter  purely  for  police  regulation,  but  it  is 
pointed  out  as  an  important  item  in  the  securing  of 
satisfactory  service  to  the  traveling  public.  Delays  of 
ten  or  fifteen  minutes,  particularly  on  long  routes, 
such  as  the  through  routes  used  in  this  city,  necessarily 
break  up  the  uniform  interval  that  should  obtain  be- 
tween cars  of  the  same  route." 

Avoidable  interruptions  to  service  are  common  on  all 
large  city  railway  properties.  Cars  are  sent  out  from 
the  depots  on  time,  and  their  operators  earnestly  en- 
deavor to  maintain  a  schedule  laid  out  to  cover  each 
and  every  run.  Every  day  they  run  into  unforeseen  de- 
lays such  as  blockades  at  railroad  crossings,  tie-ups  due 
to  wagons  and  other  vehicles  breaking  down  on  the 
tracks,  wires  down,  fire  hose  across  the  tracks,  etc.  The 
result  to  the  company  is  more  costly  operation  for  non- 
productive car-hours  and  the  loss  of  traffic  which  could 
be  retained  if  the  cars  moved  on  time.  The  effect  on 
car  patrons  is  irritability  of  temper  and  the  loss  of 
many  valuable  hours. 

Delay-proof  schedules  are,  of  course,  not  to  be  ex- 
pected, but  proper  co-operation  on  the  part  of  the 
authorities  and  the  general  public  is  bound  to  minimize 
to  a  great  extent  interruptions  to  service.  During  the 
past  year  there  has  been  much  discussion  of  cost-of- 
service,  and  we  believe  the  time  is  ripe  when  the  car 
patrons  should  have  brought  home  to  them  a  full  under- 


standing of  the  items  which  make  it  necessary  to  re- 
quest a  higher  transportation  charge.  We  hope  a  work- 
able code  of  principles  may  be  developed  speedily 
through  the  T.  &  T.  Association  and  that  its  results  will 
be  beneficial. 


Electric  Railways  Should  Not  Be 

Asked  to  Subsidize  Their  Competitors 

"f\  F  ALL  THE  CRIMES  ever  committed  against  the 
V^car  rider,  that  is  the  crime  of  crimes,  making  him 
pay  for  another  man's  pavement.  There  is  one  thing 
the  Legislature  of  this  State  should  do  this  winter,  it 
should  repeal  every  act  that  commands  a  transportation 
company  to  put  down  one  paving  stone  in  any  street  or 
road  in  the  State  of  Massachusetts."  This  is  the  force- 
ful way  in  which  Peter  Witt  stated  the  case  of  public 
burdens  borne  by  railway  companies,  in  a  recent  ad- 
dress before  the  New  England  Street  Railway  Club.  In 
equally  strong  language  Mr.  Witt  condemned  the 
practice  of  requiring  these  companies  to  sprinkle  their 
right-of-way. 

The  subject  of  making  the  car  rider  pay  for  non- 
transportation  charges  is  one  which  will  not  down.  For 
years  the  transportation  companies — which  in  the  final 
analysis  means  the  passengers — carried  such  burdens 
without  complaint.  Originally,  of  course,  there  was 
justice  in  such  requirements  because  in  the  horse-car 
days  the  companies  were  responsible  for  stirring  up 
dust  as  well  as  for  wearing  out  the  pavement  between 
the  rails.  With  the  advent  of  cable  and  electric  cars, 
however,  this  was  no  longer  the  case,  but  the  companies 
were  making  money  and  there  was  no  special  reason  for 
seeking  to  lift  unwarranted  charges  from  the  nickel 
fare.  Then  came  the  time  for  resorting  to  every  pos- 
sible economy,  and  public  service  commissions  began 
to  see  the  unfairness  of  this  old  practice.  The  neces- 
sity for  a  change  was  especially  evident  where  service 
was  being  provided  at  cost. 

There  is  more  and  more  talk  of  laying  general  taxes 
to  aid  the  car  rider.  This  subject  was  emphasized  in  a 
recent  recommendation  of  the  Massachusetts  commis- 
sion to  the  State  Legislature,  wherein  it  was  proposed 
that  the  deficit  arising  from  operation  with  a  not 
unduly  high  fare  should  be  met  by  a  tax  levy.  This 
is  an  indication  of  a  growing  understanding  of  the 
fact  that  adequate  transportation  facilities  are  a 
necessity  not  only  to  the  regular  passengers  but 
to  the  community  as  a  whole.  This  is  a  theory  which 
we  believe  will  find  more  supporters  as  time  goes  on. 
Likewise,  we  look  for  a  more  general  adoption  of  the 
policy  established  by  Mr.  Witt  in  Cleveland  of  having 
adjacent  property  owners  pay  for  street  railway  exten- 
sions until  the  new  lines  are  on  a  self-supporting  basis. 
There  is  surely  more  equity  in  such  a  practice  than  in 
the  provisions  of  the  Chicago  ordinance  which  require 
the  building  of  some  20  miles  of  new  extensions  each 
year  regardless  of  traffic  demands  and  with  no  direct 
financial  assistance  from  the  property  owners  who  are 
benefited. 

State  commissions  and  municipalities  should  give 
careful  consideration  to  these  suggestions.  No  one  will 
accuse  the  authorities  of  being  over-zealous  to  grant 
higher  rates  to  public  utilities,  and  they  will  find  less 
necessity  for  advancing  rates  if  all  unwarranted 
burdens  are  first  removed  from  the  cost  of  transporta- 
tion. 
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The  Zone  Fare  in  Practice— Glasgow 

By  WALTER  JACKSON 

This  Section  Describes  the  Layout  of  the  Tramway  System,  the  Service 
on  Different  Lines  as  Regards  Speed  and  Headways  and  the  Application 
of  the  Zone  or  Graded  Fare — How  the  Combination  of  Service  and  Zone 
Fares  Has  Produced  the  Extraordinary  Traffic  of  Nearly  Twenty  Pas- 
sengers per  Car-Mile  Due  to  the  Great  Proportion  of  Short-Haul  Riders 

PART    TWO 


Extent  of  System;  Character  of  Service  and  Riding;  Fares 


FEW  electric  railway  systems,  private  or  municipal, 
can  show  such  an  excellent  financial  and  operating 
record  as  the  Glasgow  Corporation  Tramways.  In- 
deed, the  Glasgow  system  was  well  known  in  the  United 
States  more  than  a  decade  ago  when  James  Dalrymple, 
then  and  now  its  general  manager,  was  invited  to  help 
solve  the  Chicago  traction  situation  during  the  term  of 
Mayor  Dunne.  Therefore,  the  operating  standards  of 
Glasgow  have  long  been  considered  as  embodying  the 
best  principles  that  British  tramway  practices  have  to 
offer.  In  some  respects,  especially  car  equipment,  we 
may  have  little  to  learn;  but  in  such  basic  matters  as 
frequency  of  service  and  fares  that  almost  eliminate 
walking,  there  m^y  be  much  from  which  we  can  benefit. 

History  and  Growth  of  the  Tramways 

Glasgow's  first  tramway  line  was  constructed  by  the 
municipality  and  opened  for  traffic  on  Aug.  19,  1872.  In 
1871  the  city  had  leased  the  privilege  of  operating  any 
tramways  to  be  constructed  to  the  Glasgow  Tramway 
&  Omnibus  Company  for  a  period  of  twenty-three  years, 
or  to  1894.  Five  years  before  the  expiration  of  this 
lease  negotiations  were  opened  for  its  renewal.  How- 
ever, the  elections  of  1890  and  1891  showed  so  strong  a 
sentiment  for  complete  municipal  control  that  the 
municipality  resolved  on  Nov.  12,  1891,' under  the  power 
conferred  by  the  tramways  act  of  1870,  to  undertake 
the  operation  of  the  tramways  itself.  The  municipality 
offered  to  take  over,  at  a  valuation,  as  a  going  concern, 
the  whole  of  the  company's  heritable  property,  horses, 
plant  and  general  equipment  on  the  termination  of  the 
lease.  This  offer  was  not  entertained,  and  the  city  had 
to  build  depots  and  obtain  the  necessary  staff  and  equip- 
ment before  July  1,  1894. 

The  first  electrified  line  was  opened  on  Oct.  13,  1898, 
and  the  last  horse  car  had  disappeared  by  the  end  of 
April,  1902.  Aside  from  the  expenditures  directly  due 
to  electrification,  such  as  power  house  and  substations, 
distributing  system  and  rolling  stock,  the  municipality 
has  continually  been  raising  its  track  standards  to  keep 
pace  with  its  heavy  traffic.  For  this  reason,  the  79-lb. 
girder  rail  of  the  1894  period  has  been  succeeded  by 
heavier  rails  until  the  attainment  of  the  present  stand- 
ard—a 110-lb.  rail  laid  in  60-ft.  lengths,  4-ft.  71-in. 
gage,  on  a  bed  of  Portland  cement  concrete  6  in.  deep 
and  extending  18  in.  beyond  the  outer  rails. 


By  the  time  the  Glasgow  Corporation  Tramways  hadl 
electrified  its  lines,  it  had  written  off  the  complete  in- 
vestment in  horse  traction,  and  the  fiscal  year  ending! 
May  31,  1917,  saw  the  conclusion  of  payments  to  sink-' 
ing  fund  and  interest  on  capital  for  the  electrical  in- 
vestment. For  this  reason,  the  report  for  the  fiscal  year 
ending  May  31,  1918,  shows  only  the  following  non- 
operating  accounts:  depreciation,  permanent  way  re- 
newals, parliamentary  expenses,  income  tax  and  propor- 
tion of  traffic  receipts  due  the  Paisley  District  Tram- 
ways Company.  Ltd.  It  is  largely  because  of  this  won- 
derful record  that  the  Glasgow  system  has  not  found  it 
necessary  to  raise  the  rates  of  fare  during  the  war  and 
reconstruction  eras,  and,  in  fact,  even  paid  over  to  the 
general  municipal  fund  termed  the  Common  Good  the 
sum  of  £177,552 ! 

When  the  city  took  over  the  lease,  Glasgow  had  only 
60  miles  of  single  track.  Now  it  has  196  miles  and  as 
soon  as  materials  are  obtainable  it  is  prepared  to  add 
42J  miles,  making  238  miles  of  single  track  in  all.  Of 
the  total  length  of  the  tramways  made  and  authorized, 
about  25  per  cent  is  outside  the  present  enlarged  city 
limits,  extending  into  the  burghs  of  Clydebank,  Ren- 
frew, Paisley  and  Rutherglen,  and  into  the  counties  of 
Lenark  and  Renfrew.  The  city  forms  practically  one 
community  with  most  of  these  places,  and  it  has  con- 
sequently been  glad  to  accord  them  the  same  facilities 
as  to  the  citizens  of  Glasgow.  The  layout  of  the  ex- 
isting electric  railways  is  shown  in  an  accompany- 
ing map.  This  map  also  shows  the  routing  of  the 
steam  and  cable  belt  lines  described  later. 

Through  Routing  and  Turnback  Practices 

Practically  all  routes  are  double-track,  run  through 
from  one  end  of  the  system  to  the  other,  and  are  amply 
provided  with  cross-overs,  both  at  the  terminals  and 
along  the  routes,  to  insure  the  utmost  flexibility  of 
service.  Because  of  the  cultivation  of  the  short  rider, 
even  in  the  outer  districts,  the  turning  back  of  non- 
tripper  cars  is  not  extensively  employed  except  at  or 
near  the  city  limits  where  there  may  be  a  sharp  falling- 
off  in  traffic.  For  example,  the  Paisley-UddiMgston  line, 
which  is  144  miles  long,  has  a  two-minute  service  on  the 
4}-mile  section  between  Tollcross  and  Ibrox;  a  six- 
minute  service  between  Ibrox  and  Paisley  and  an  eight- 
minute  service  between  Tollcross  and  Uddingston.     In 
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such  instances  the  only  complaint  comes  from  terminus 
riders  who  find  that  they  cannot  board  through  cars 
sometimes  because  the  latter  may  be  crowded  with 
short-haul  riders.  The  through  rider  is  less  inclined 
than  Americans  to  board  a  short-line  car  and  then  get 
on  a  following  through  car  at  the  city  line  because  this 
means  a  second  fare  transaction  instead  of  the  presen- 
tation of  a  transfer  ticket. 

To  carry  430,946,566  passengers  during  the  last  fiscal 
year,  the  Tramways  operated  26,261,231  car-miles  with 
861  cars,  leading  to  the  high  average  of  16.41  passen- 
gers per  car-mile.  This  density,  because  of  growth  of 
traffic  and  war  shortage  of  cars,  reached  the  extraordi- 
nary figure  of  20.33  passengers  per  car-mile  for  the 
week  ended  Dec.  14,  1918.  Actually  the  number  of  cars 
in  use  is  750  on  weekdays,  800  on  Saturdays,  560  on 


hundred  feet  of  each  other.  Every  car  carries  on  the 
inside  bulkhead  a  schedule  of  the  fares  between  all  the 
stages  on  the  route. 

The  spacing  of  the  fare  boundaries  is  not  affected  by 
the  density  of  travel  in  given  sections.  Such  varia- 
tions as  occur  are  due  to  the  desire  to  place  the  fare 
boundary  at  the  natural  traffic-gathering  points  along 
each  route.  These  boundaries  are  indicted  by  enameled 
signs  carried  on  the  trolley  poles,  if  convenient,  or  on 
metal  standards  as  illustrated  on  page  452. 

The  maximum  fare  to-day  is  4  pence,  as  shown  by 
the  reproduction  of  the  eight  denominations  of  fare 
tickets  used  at  Glasgow.  The  detail  of  the  conductor's 
and  auditor's  duties  in  connection  with  the  accounting 
of  zone  fares  will  be  presented  later.  It  will  suffice  to 
state  here  that  the  regular  passenger  simply  calls  for  a 


LOCAL,  TRANSPORTATION  LINES  OF  GLASGOW  DISTRICT,   SHOWING  MUNICIPAL  AND  OTHER  TRAMWAY  LINES, 
STEAM  SUBURBAN  BELT  LINE  AND  UNDERGROUND  CABLE  BELT  LINE 


summer  Sundays  and  500  on  winter  Sundays.    As  many 
as  ninety-six  cars  were  off  the  schedule  at  one  time. 

The  present  rates  of  fare,  whereby  the  half-penny 
(1  cent)  stage  was  lengthened  from  about  i  mile  to 
an  average  of  1.16  miles,  were  instituted  in  December, 
1911.  This  is  also  the  minimum  fare  for  children  be- 
tween the  ages  of  five  and  fifteen  years,  although  half- 
fare  is  permissible  otherwise.  Up  to  1902,  workmen  got 
a  three  half-pence  (3  cents)  ride  for  1  penny  before 
7  a.m.  and  between  5  and  6 :  30  p.m.  With  so  low  a 
base  fare  as  a  half-penny,  the  complexity  of  such  dis- 
criminatory fares,  of  transfers  and  of  overlaps  is  elimi- 
nated. With  a  distance  charge  in  vogue,  the  transfer  is 
unnecessary  as  it  makes  no  difference  whether  the  pas- 
senger is  going  to  continue  in  the  same  geperal  direc- 
tion, to  the  right  or  to  the  left.  He  simply  pays  for 
what  he  gets.  As  for  overlaps,  there  are  only  two  in  all 
Glasgow.  These  occur  at  a  junction  where  the  bound- 
aries of  several  routes  happen  to  come  within  a  few 


fare  of  a  given  denomination  while  the  stranger  men- 
tions his  destination  first.  In  each  case,  the  passenger 
on  paying  fare  receives  a  fare  receipt  for  the  same 
amount.  This  receipt  is  torn  off  of  a  nailed  pad.  The 
conductor  then  inserts  the  ticket  in  a  bell  punch  and 
counter  in  order  to  perforate  the  section  of  the  ticket 
which  shows  the  limit  to  which  the  passenger  is  en- 
titled to  ride.  Fares  are  collected  only  within  the  car. 
In  fact,  the  conductors  are  instructed  not  to  impede 
speed  of  entrance  and  exit  by  collecting  fares  on  the 
platform. 

While  no  figures  on  the  rate  of  passenger  interchange 
are  available,  it  is  obvious  to  the  observer  that  it  muat 
be  very  quick  as  two  persons  can  readily  board  or  leave 
the  car  at  the  same  time  by  way  of  the  rear  platform, 
which  is  the  only  one  available  for  the  passengers.  As 
the  average  step  height  is  about  12  in.,  it  is  not  uncom- 
mon to  see  women  with  babes  in  arms  jumping  on  and 
off  moving  cars.     Needless  to  say,  this  practice  is  not 
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encouraged  as  it  is  a  prolific  source  of  accidents. 
By  far  the  greater  number  of  passengers  tender 
cash.  However,  fiber  disks  (celluloid  before  the  war) , 
blue  for  half-penny  fares  and  white  for  penny  fares, 
may  be  purchased  at  full  price  in  quantities  of  5  shil- 
lings ($1.25)  or  more.  These  tokens  are  bought  chiefly 
by  the  post  office,  by  warehousemen  and  other  large 
employers  who  have  employees  doing  considerable  rid- 
ing on  business. 

The  construction  of  the  cars  prohibits  front-end  fare 
collection  with  the  aid  of  a  second  conductor,  nor  have 
any  prepayment  areas  at  factories  been  considered  nec- 
essary. Loading  in  queues  is  practiced  only  occasion- 
ally at  summer  resorts. 

It  might  be  supposed  that  fare  collection  and  change- 
making  would  be  a  rather  cumbersome  process.  As  a 
matter  of  fact,  it  is  not  because  copper  coins  appear  to 
be  so  plentiful.  From  time  to  time,  passengers  have 
been  urged  through  car  posters  or  newspaper  adver- 
tisements to  present  the  exact  fare — particularly  when 
women  conductors  came  in — and  it  is  evident  that  a 
large  proportion  do  so.     One  permanently  effective  in- 


gers,  have  increased  with  the  advent  of  women  con- 
ductors. This  may  be  ascribed  partly  to  their  lack  of 
experience  and  partly  to  the  feeling  that  when  war  con- 
ditions are  settled  they  will  return  to  their  old  pur- 
suits. 

To  minimize  the  losses  from  over-riding,  some  forty 
to  fifty  uniformed  men  are  employed  as  ticket  inspect- 
ors. As  indicated  by  the  form  shown  on  the  opposite 
page  their  duty  is  to  board  cars  within  a  given  section 
or  beat,  at  discretion,  to  examine  the  conductor's  waybill 
or  trip  sheet  and  the  receipts  of  the  passengers  to  see 
that  they  have  the  proper  serial  numbers  on  their  tick- 
ets or  that  they  are  not  riding  beyond  the  place  punched 
thereon.  The  records  show  that  these  men  board  from 
forty-four  to  seventy-seven  cars  a  day  and  that  the  aver- 
age is  fifty-five  cars.  This  figure  would  be  greater  if 
the  ticket  inspector  did  not  have  other  duties.  His  re- 
port covers  boarding  and  leaving  times  and  places,  num- 
ber of  passengers  and  the  conductor's  signature.  There 
is  also  space  for  remarks. 

In  case  of  over-riding  detected,  the  conductor  simply 
requests  the  passenger  to  pay  for  a  second  fare  receipt. 
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centive  to  have  the  exact  fare  lies  in  the  weight  and 
size  of  British  copper  coins,  for  a  passenger  does  not 
relish  getting  change  in  copper  for  a  coin  no  greater 
than  2  shillings.  • 

Once  the  passenger  has  received  his  fare  receipt  with 
its  identifying  serial  number  he  is  expected  to  keep 
it  for  vise  any  time  during  the  trip,  either  by  the  con- 
ductor or  a  ticket  inspector.  This  is  really  no  differ- 
ent in  principle  from  the  American  practice  of  asking  a 
passenger  to  hold  on  to  his  transfer  ticket.  In  fact, 
where  the  prepayment  or  postpayment  system  is  not 
used,  as  on  some  lines  in  Brooklyn,  many  passengers  ask 
for  a  transfer  simply  to  prove  that  they  have  paid 
fare. 

With  the  zone  system,  the  principal  sources  of  loss 
are  over-riding  by  the  passenger  and  missed  fares.  Dis- 
honesty in  conductors  is  made  extremely  difficult  by  the 
receipt  system  and  is  punished  by  instant  dismissal. 
About  the  only  way  the  conductors  could  steal  would  be 
to  re-issue  an  old  ticket,  and  this  is  an  extremely  haz- 
ardous undertaking.  Missed  fares,  due  to  the  rapid 
interchange  of  traffic  on  a  double-deck  car  carrying  a 
maximum  of  sixty-two  seated  and  six  standing  passen- 


If  the  passenger  objects,  the  conductor  may  call  a  police- 
man to  arrest  him.  No  placards  are  posted  to  warn 
against  over-riding  on  the  psychological  principle  that 
it  is  not  good  policy  to  suggest  an  evil  action.  It  is 
worth  mentioning  that  while  overriding  is  common 
enough,  no  one  dares  to  use  an  old  receipt  a  second  time 
as  that  would  be  clear  evidence  of  fraud,  and  not  mere 
forgetfulness. 

Long  before  the  paper-saving  campaign  due  to  the 
war,  Glasgow  passengers  were  asked  to  throw  their  de- 
funct receipts  into  boxes  provided  on  each  side  of  the 
platform,  but  enough  of  them  fail  to  do  it  to  give  the 
car  floors  a  rather  untidy  appearance  in  these  days  of 
labor  shortage  and  less  exacting  platform  employees. 

Nearly  Two-Thirds  op  Passengers  Are  One- 
Zone  Riders 

When  the  half-penny  a  mile  fare  was  established  in 
December,  1911,  there  were  many  who  expected  the  dir- 
est results.  Instead,  the  traffic  increased  at  such  a 
rate  that  the  revenue  per  car-mile  showed  a  slight  de- 
crease only  the  first  year  or  so.  Thereafter  it  exceeded 
the  former  figures  as  shown  in  Table  I. 
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TABLE  I— GLASGOW  TRAFFIC  RETURNS  SINCE  MAY  31,    1911 


Year  to 
May  31 
I91I-I9I2 
1912-1913 
1913-1914 
1914-1915 
1915-1916 
1915-1917 
1917-1918 


Care  in  Use 
Sixteen-Hours 
Daily 
582  19 
606.04 
629.69 
628.20 
650.65 
674.51 
685.01 


Car 
Mileage 
22.435,076 
23,335,008 
24.403,482 
24,214.460 
24,963,309 
25,786,047 
26,261.231 


Passengers 
275,610,385 
311,480,086 
336.654,624 
336,260,758 
362,371,464 
388,294,876 
430,946,566 


Receipts 
£987,280 
1,007,652 
1,078.691 
1,070,594 
1,149,264 
1,245,507 
1,404,110 


Pence  per 
Car-Mile 
10.56 
10  35 
10.61 
10.61 
11.05 
11.59 
12.83 


The  overwhelmingly  large  proportion  of  riders  who 
travel  a  mile  or  less  is  directly  indicated  for  the  whole 
system  in  Table  II.  These  figures  are,  of  course,  de- 
rived from  the  sales  of  tickets  and  do  not  indicate  the 
relative  density  of  travel  along  different  portions  of 
each  route.  No  surveys  with  that  end  in  view  have 
been  made  in  recent  years.     However,  nothing  is  more 

obvious  to  the  observer  in  

Glasgow  than  the  heavj' 
pick  -  up  or  in  -  between 
travel.  The  ratio  of  the 
different  classes  of  riders 
both  in  numerical  and 
revenue  relations  is  also 
most  effectively  shown  in 
two  accompanying  dia- 
grams reproduced  from  the 
official  report  for  the  fiscal 
year  ended  May  31,   1918. 


TABLE    II— NUMBER  OF  AND   REVENUE   FROM   EACH  CLASS   OF 
PASSENGERS,  YEAR  ENDED  MAY  31,1918 

Passengers  Carried  Traffic  Receipts 

Fare                        Number         Per    Cent  Amount  Per    Cent 

Jd 272,902,138           63.33  £558.545  40.49 

Id 110,508,545           25.57  460,859  32.82 

Ud 28,462,112             5.50  177,888  12.67 

2d 9,332,955             2.16  77,774  5.54 

2»d 4,351,555             1.01  45,329  3.23 

3d.  and  upward 5,289,049             1.23  73.301  5.22 

Sundries* 400  0  03 

Total 430,945,555         100.00  £1,404,110  100  00 

*  Principally  chartered  cars. 


On  trips  taken  in  the  industrial  sections  during  the 
noon  hours,  a  conspicuously  large  proportion  of  the  rid- 
ers were  grime-covered  workmen  who  were  traveling  to 
and  from  lunch  as  a  matter  of  course.  Later  in  the 
afternoon,  the  travelers  were  women  shoppers  and  school 

children.  Again  and  again. 
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It  must  be  clear  that  the  consequence  of  such  travel 
as  this  will  be  reflected  in  the  passengers  per  car-mile 
statistics,  and  it  surely  is.  For  the  fiscal  year  ending 
May  31  last,  the  number  of  passengers  per  car-mile  for 
the  entire  system  was  16.41  with  nearly  twenty-three 
passengers  per  car-mile  on  the  Paisley  Road  and  Alex- 
andra Park  line!  The  average  passengers  per  car-mile 
for  the  week  ending  Dec.  14,  covering  the  entire  Glas- 
gow system,  reached  20.33.  American  operators  who 
check  these  figures  against  their  own  will  wonder 
whether  the  zone  system  can  be  so  complex  as  assumed, 
if  it  is  capable  of  handling  such  dense  traffic.  Statis- 
tics alone  do  not  tell  the 
story  A  few  typical  inci- 
dents may  be  quoted 
to  bring  out  the  short-ride 
habit  among  a  people  who 
have  never  had  a  reputa- 
tion for  wasting  their 
money.  Apparently,  car 
riding  is  considered 
cheaper  than  shoe  leather. 
On  a  trip  inbound  from 
Scotstoun  to  Glasgow  be- 
tween 11  and  11 :30  a.m., 
the  writer  observed  that  a 
soldier  and  himself  were 
the  only  males  on  the  car. 
Even     the    crew    \vere 

women.  Many  of  the  passengers  were  women  with 
empty  market  baskets  who  actually  rode  half  a  mile 
or  less!  Here  was  little  more  than  shopping  travel, 
yet  the  car  changed  its  load  twice  in  four  zones  or  less. 
Evidently  for  every  Glasgow  man  who  goes  to  work 
someone  is  left  at  home  to  do  the  marketing;  and 
under  the  Glasgow  combination  of  short-ride  fares  and 
frequent  service,  the  homekeeper  rides  quite  as  often 
as  the  wage  earner. 


Fig.   1 


FIG.   1 — RELATION  OF  DIFFERENT  CLiASSES   OF  PASSEN 

GERS  TO  TOTAL.  CARRIED.     FIG.  2 — RELATION  OF 

PASSENGER  CLASSIFICATION  TO  RECEIPTS 


one  was  struck  by  the  con- 
trast between  empty  side- 
walks and  loaded  cars 
which  were  running  on  a 
two-  to  three-minute  head- 
way. Those  who  have 
noted  the  wonderful  in- 
crease of  traffic  produced 
in  stagnant  American  com- 
munities through  the  in- 
auguration o  f  additional 
service  with  one-man  automatic  cars  will  agree  that  the 
extremely  short  headways  prevalent  in  Glasgow  are 
entitled  to  some  credit  for  the  heavy  travel.  Thus  a 
person  who  starts  to  walk  along  the  first  outbound  zone 
along  Jamaica  Street  will  be  passed  by  cars  at  the  rate 
of  145  an  hour  and  even  in  the  second  fare  zone  outward 
bound  he  will  be  passed  by  cars  at  the  rate  of  one  or 
more  every  minute.  Almost  anywhere  within  a  mile  of 
the  center  of  the  city,  there  is  at  least  one  car  every 
minute.  Under  such  circumstances,  who  will  be  hard- 
fisted  enough  to  walk?  As  shown  in  the  Table  III,  two-, 
three-  and  four-minute  headways  on  individual  lines 

are  the  rule,  while  the 
longest  headway  is  only 
twelve  minutes.  The  Fin- 
nieston  line  is  the  only  one- 
man  car  service  on  the 
system.  That  riding  is 
heavy  regardless  of  the 
wealth  of  the  inhabitants 
may  be  gathered  from  the 
fact  that  the  Dumbreck 
line  serves  a  residential 
section  of  high  grade;  Bo- 
tanic Garden,  a  residential 
section  in  the  west  and  a 
workingmen's  district  in 
the  east;  Netherlee,  a  dis- 
trict of  business  men  and 
clerks,  overlapping  with  the  Langside  line  for  a  two- 
minute  combined  service  for  4  miles;  Dalmuir-London 
Road  and  Dalmuir-Rutherglen,  serves  the  principal  in- 
dustrial plants  along  the  Clyde  and  adjacent  thereto. 

No  more  striking  examples  of  the  effect  of  short- 
haul  riding  on  the  amount  and  variation  in  traffic 
throughout  the  day  could  be  furnished  than  the  accom- 
panying four  graphs,  which  are  from  a  series  prepared 
by  the  Glasgow  Corporation  Tramways  in  January,  1917, 
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CENSUS  OF  PASSENGERS  CARRIED  AND  SEATING  ACCOMMODATIONS  TAKEN  DURING  FIFTEEN-MINUTE 
PERIODS  TAKEN  ON  ARGYLE  STREET,  WEST  OF  ANDERSTON  CROSS,  TUESDAY,  JAN.  16,  1917. 

FOR  HOURLY   FIGURES   SHE   TABLE   V 
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to  determine  the  relation  between  seats  furnished  and 
passengers  carried.  The  corresponding  tables  are 
Tables  IV  and  V.  At  the  time  mentioned  (January, 
1917)  the  increase  of  traffic  without  new  cars  shows  a 
less  favorable  relation  of  seats  to  passengers,  but  the 
service  is  still  being  carried  out  according  to  the  rule 
of  twenty-four  passengers  on  the  lower  deck  with  six 
standees  permissible  and  thirty-eight  passengers  on  the 
upper  deck  with  no  standees.  Usually,  when  capacity 
has  been  reached,  the  conductor  lowers  a  "Full"  sign 
from  the  hood  and  directly  over  the  step.  Only  at  the 
discretion  of  the  traffic  officer  on  special  occasions,  like 
blockades,  in  the  standee  rule  broadened. 

Referring  now  to  the  first  two  graphs,  with  corre- 
sponding Table  IV,  it  will  be  noted  that  they  show  the 
inbound  and  outbound  traffic  respectively  on  Thursday, 
Jan,  11,  1917,  at  Duke  Street,  east  of  High  Street,  a 
point  1  mile  from  Jamaica  Street,  which  is  the  traffic 
center  of  Glasgow.  The  cars  charted  on  these  records 
serve  a  clerical  and  working-class  section.  The  reader 
will  at  once  note  the  startling  difference  from  daily 
load  records  of  large  American  cities.  The  first  point 
to  attract  attention  is  the  midway  travel  which  out- 
bound reaches  its  maximum  at  1  p.m.  and  inbound  at 
2  p.m.  The  workers  of  Glasgow  have  every  encourage- 
ment to  ride  home  for  lunch  when  for  1  penny  they  can 
ride  out  for  2  miles  without  waiting  more  than  a  min- 
ute or  two  for  a  car.  Luncheon  hours  are  fairly  well 
staggered.  Like  some  private  employers  the  Glasgow 
municipality  encourages  home  eating  by  granting  a 
one  and  one-half-hour  luncheon  period.  It  believes  that 
this  makes  for  greater  efficiency  than  obliging  its 
women  employees,  in  particular,  to  depend  upon  restau- 
rants. Glasgow  office  hours  are  generally  9  a.m.  to  5 
p.m.  daily  and  to  1  o'clock  on  Saturdays.  Shopkeepers 
have  their  half-holiday  on  Tuesday  afternoons. 

Further  checking  of  the  afternoon  hours  of  both  the 
inbound  and  outbound  graphs  shows  an  excellent  traffic 
due  almost  entirely  to  women  shoppers,  school  children, 
agents,  commercial  travelers,  etc.  Because  of  the  con- 
tinuance of  short-headway  service,  the  evening  peak 
outbound  is  nowhere  nearly  as  severe  as  where  the  let- 
down of  midway  service  imposes  much  of  this  miscel- 
laneous travel  on  the  rush  hours. 

The  second  pair  of  graphs  and  corresponding  Table 
V  were  derived  from  data  taken  at  Argyle  Street  west 
of  Anderston  Cross  and  i  miles  from  Jamaica  Street. 
These  graphs  cover  working-class  travel  almost  entirely. 


TABLE  III— WEEKDAY  ROUTES  AND  SERVICES,  GLASGOW 
CORPORATION  TRAMWAYS 


Route 

Botanic  Gardens  and  Oatlands. .  5.18 

Dumbreck  and  Univereity 4.99 

Netherlee  and  Kirklee      \  7  74 

Langside  and  Hyndland  / 

Alexandra    Park     and      Hynd- 
land   4.57 

Rouken  Glen  and  Bishopbriggs . .  12.15 

Paisley  Road  and  Alexandra  Park  4 .  89 

Uddingston  and  Paisley 14.  74 

Renfrew  and  Lambhill 9.  19 

Cambuslandand  Anniesland. .. .  8.91 

Dalmuir  and  Rutherglen       \  12  42 

Dalmuir  and  London  Road  /  '**  '^'^^ 

Burnside  and  Springburn 8.  96 

Anniesland  and  Dennistoun 7.  25 

Newlands  and  Maryhill 6.  06 

Sinclair    Drive    and    Kelvinside 

Avenue 4.88 

Mount  Florida  and  Killermont.. .  6.73 

Springburn  and  Mount  Florida. .  5 .  80 

Garngad  and  Polmadie 3 .  27 

Whiteineh  and  Kenpochhill  Road  5.2! 
Mount  Florida  and  Paisley  Road 

Toll 2.56 

Finnieston  and  Stobcross  Ferry...  0 .  45 


—  Service  in 
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10 
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The  characteristic  feature  of  the  inbound  travel  on  this 
service  is  the  breakfast  riding.  Many  laborers  who 
start  work  early  in  the  morning  will  go  home  a  few 
hours  later  for  breakfast  if  not  too  far  from  their 
work — another  example  of  traffic  promotion  through 
zone  fares  and  short  headways  like  two  and  one-half  and 
three  minutes.  It  is  not  difficult  to  see  why  the  Glasgow 
Tramways  find  it  easier  than  American  street  railways 
to  lay  out  a  fifty-one-fifty-four  hour  week  for  platform 
employees ! 

Stop  Spacing  and  Speed  Restriction 

Obviously  a  street  railway  that  wishes  to  relegate  the 
walking  habit  among  the  lost  arts  must  seek  the  happy 
medium  between  too  many  stops  and  too  few.  The 
peace-time  standard  averages  600  ft.,  or  between  eight 
and  nine  per  mile,  with  some  spacings  as  high  as  900 
ft.  to  permit  less  than  600  ft.  spacing  of  traffic-gather- 
ing points.  To  economize  coal,  200  out  of  1840  single 
stops  were  temporarily  discontinued  except  on  the  ex- 
tremely busy  Paisley  Road-Alexander  Park  belt  line 
where  short-ride  traffic  is  so  heavy  that  conductors  sell 
1400  or  more  half-penny  tickets  a  day.  The  saving 
in  coal  has  not  been  of  any  great  importance,  partly 
because  most  of  the  stops  eliminated  were  not  fre- 
quently made  at  any  time  and  partly  because  the  fluctua- 
tions in  a  large  power  plant  are  not  materially  affected 
by  the  elimination  of  a  small  percentage  of  stops.  Most 
stops  are  near  side. 

"Stop"   signs  of  the  style  illustrated  on  page  452 


TABLE  IV— check  TAKEN  OF  TRAFFIC  AT  DUKE  STREET  EAST  OF 
HIGH  STREET 


Period  Cars 

5  a.m.  to    6  a.m II 

6  a.m.  to    7  a.m 15 

7  a.m.  to    8  a.m 8 

8  a.m.  to    9  a.m 30 

9  a.m.  to  10  a.m 46 

1 0  a.m.  to  1 1  a.m 25 

1 1  a.m.  to  1 2  noon 20 

12  noon  to  I  p.m 26 

1  p.m.  to    2  p.m 51 

2  p.m.  to    3  p.m 38 

3  p.m.  to    4  p.m 30 

4  p.m.  to    5  p.m 34 

5  p.m.  to    6  p.m 43 

6  p.m.  to    7  p.m 43 

7  p.m.  to    8  p.m 31 

8  p.m.  to    9  p.m 20 

9  p.m.  to  10  p.m 21 

10  p.m.  to  II  p.m 18 

1 1  p.m.  to  12  midnight 15 

Total ..  527 


From  City . 

Passen- 

- 

-  To  City 
Passen- 

gers 

Seats 

Cars 

gers 

Seats 

353 

682 

14 

392 

868 

246 

930 

13 

629 

806 

151 

496 

18 

671 

1,116 

662 

1,860 

46 

2,277 

2,852 

670 

2,852 

32 

1,408 

1,984 

404 

1,550 

20 

583 

1,240 

528 

1,240 

21 

572 

1,302 

1.377 

1,612 

46 

706 

2,852 

1.891 

3,162 

45 

1,985 

2,790 

995 

2,356 

36 

1,706 

2,232 

898 

1,860 

30 

1,143 

1,860 

1,200 

2,108 

34 

1,080 

2,108 

2,095 

2,790 

49 

961 

3,038 

1,768 

2,666 

39 

1,463 

2,418 

1,011 

1,922 

21 

1,118 

1,300 

742 

1,240 

20 

679 

1,242 

1,043 

1,302 

21 

470 

1,302 

968 

1,116 

17 

351 

1,054 

441 

930 

12 
534 

211 

744 

17,443 

32,674 

18,405 

13.108 

TABLE  V— CHECK  TAKEN  OF  TRAFFIC  AT  ARGYLE  STREET,  WEST 
OF  ANDERSTON  CROSS 


Period  Cars 

5  a.m.  to    6  a.m 31 

6  a.m.  to    7  a.m 19 

7  a.m.  to    8  a.m 25 

8  a.m.  to    9  a.m 34 

9  a.m.  to  1 0  a.m 35 

10  a.m.  to  II  a.m 29 

11  a.m.  to  12  noon 30 

l2noontolp.m 35 

I  p.m.  to  2  p.m 34 

2p.m.  to  3p.m 30 

3  p.m.  to  4  p.m 29 

4  p.m.  to  5  p.m 42 

5  p.m.  to  6  p.m 38 

6  p.m.  to  7  p.m 33 

7  p.m.  to  8  p.m 25 

8  p.m.  to  9  p.m 20 

9  p.m.  to  10  p.m 20 

10  p.m.  to  II  p.m 20 

1 1  p.m.  to  1 2  midnight 13 

Total 542 


■From  City- 
Passen- 
gers 

819 

654 

415 

770 

863 

666 

841 
1,253 
1,491 

947 

794 
1,147 
1,607 
1,453 

835 

669 

840 

940 

600 


Seats 
1,922 
1,178 
1,550 
2,110 
2,158 
1,790 
1,840 
2,170 
2,088 
1,848 
1,790 
2,592 
2,348 
2,034 
1,550 
1,240 
1,240 
1,240 
806 


Cars 
12 
26 
31 
31 
36 
20 
30 
33 
34 
31 
30 
30 
41 
42 
30 
20 
20 
20 
16 


-To  City- 
Passen- 
gers 

412 

736 

745 
1,322 
1,262 

416 

791 

778 
1,186 
1,408 
1,056 
1,040 
1,528 
1,477 
1,118 

580 

522 

448 

252 


Seats 
744 
1,612 
1,922 
1,910 
2,224 
1,220 
1,866 
2,020 
2,096 
1,914 
1,848 
1,852 
2,518 
2,592 
1,860 
1,240 
1,240 
1,240 
992 


17,604  33,484   533   17,077   32,910 
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are  carried  from  trolley  poles  or  standards.  Stops  are 
regularly  made  at  the  zone  boundaries,  at  track  inter- 
sections and  dangerous  curves.  Near  schools  it  is  cus- 
tomary to  put  up  "Drive  slowly"  signs. 

The  Glasgow  municipality's  traffic  rules  are  few  and 
simple.  As  regards  the  relation  of  cars  and  other 
vehicles,  rule  9  states  that  the  usual  plan  of  keeping  to 
the  right  in  passing  another  vehicle  does  not  apply  when 
the  vehicle  is  following  a  street  car.  In  that  case,  the 
vehicle  desirous  of  passing  the  car  must  go  by  on  the 


-->r--^'-- 


CARS  STOP  HERE 
IF  REQUIRED 


m 
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DETAILS  OF  STOP  AND  FARE-STAGE  SIGNS  CARRIED  ON 
EITHER  TROLLEY  POLES   OR  STANDARDS 

AS   CONVENIENT 

left  except  where  there  is  sufficient  reason  for  deviation. 
Rule  10  states  that  when  a  tramway  car  is  standing  at  a 
stopping  place,  every  driver  of  a  vehicle  who  intends 
to  pass  on  the  left  or  near  side  of  the  car  shall  draw  up 
immediately  before  arriving  at  the  stopping  place  until 
the  roadway  is  clear  of  passengers  entering  or  leaving 
such  car.  It  will  be  understood,  of  course,  that  in  Great 
Britain,  the  standard  traffic  rule  is  to  keep  to  the  left 
instead  of  the  right. 

In  Glasgow  there  are  no  special  speed  restrictions  for 
vehicles  making  less  than  20  m.p.h.  The  schedule  speed 
of  the  Glasgow  tramway  system  as  a  whole  is  8.18  m.p.h. 
which,  in  view  of  the  dense  traffic,  and  low  motoring,  is 
not  so  much  below  American  speeds  as  one  might  expect. 
In  the  outer  sections,  the  cars  make  schedules  up  to  16 
m.p.h.,  but  in  the  crowded  downtown  streets  it  is  hard 
to  do  better  than  4  m.p.h.  Hence  if  part  of  the  down- 
town travel  could  be  diverted  to  parallel  streets,  the  in- 
crease in  schedule  speed  would  make  it  unnecessary  to 
consider  special  non-surface  rapid  transit.  The  high 
density  of  travel  keeps  the  scheduled  running  times  un- 
changed all  day. 

To  facilitate  the  movement  of  traffic,  policemen  are 
stationed  at  all  busy  corners.  While  the  cars  receive  no 
special  preference  over  other  vehicles,  this  traffic  officer 
may  pass  across  an  intersection  several  cars  at  one  time. 
The  traffic  control  officers  are  paid  directly  by  the  police 
department. 

Of  the  various  means  used  to  apprise  the  public  of 
tramway  facilities,  the  zone  boundary  and  stop  signs  in 
the  street  and  the  rate-of-fare  cards  in  the  cars,  shown 
on  this  page,  have  already  been  mentioned.  Before  the 
paper  shortage  brought  on  by  the  war  became  acute, 


the  "Take  One"  box  in  every  car  also  carried  a  con- 
densed time-table  of  the  line,  showing  the  arrival  times 
at  terminals.  Boards  at  the  terminals  show  the  times 
of  departure  of  last  cars  and  the  like.  The  native  is 
still  able  to  pick  out  his  car  in  daylight  by  its  com- 
bination of  body  and  superstructure  coloring.  Of 
course,  a  scheme  like  this  means  some  extra  expense  in 
painting  and  is  likely  to  be  embarrassing  when  emerg- 
ency traffic  conditions  call  for  the  transfer  of  cars  to 
other  routes.  All  cars  are  provided  with  roller-type 
destination  signs,  in  addition  to  which  some  of  the  cars 
carry  roller-type  route  number  signs — complete  equip- 
ment having  been  interrupted  by  the  war.  These  desti- 
nation signs  are  readily  visible  within  easy  braking  dis- 
tance during  the  daytime  but  they  are  not  directly  il- 
luminated. A  roller  destination  sign  is  also  installed 
on  each  side  of  the  car  interior,  while  the  route  of  the 
car  is  indicated  by  painted  wooden  boards  on  the  outer 
sides  of  the  car. 

For  the  stranger  in  Glasgow,  the  Tramways  publish  a 
113-page  guide  book  which  is  sold  for  the  nominal  sum 
of  6  cents  (3  pence).  About  500,000  copies  had  been 
printed  with  the  issue  of  the  fifth  edition.  This  guide 
tells  the  story  of  Glasgow's  past  and  present  glories, 
route  for  route,  with  ample  illustrations.  A  moderate 
amount  of  advertising  matter  helps  to  defray  the  cost 
of  publication. 

Shelters  for  Waiting  Passengers 

Because  of  the  extremely  short  headways,  the  Tram- 
ways have  not  gone  extensively  into  the  provision  of 
shelters  for  waiting  passengers.  In  fact,  there  are  but 
two  on  the  entire  system.  At  Eglinton  Toll  Road,  the 
shelter  is  little  more  than  a  glass-partitioned  shed  form- 
ing a  flatiron  extension  of  the  building  at  this  par- 
ticular junction.  At  Catchcart  and  Battlefield  Roads 
there  is  a  more  elaborate  structure.  This  is  at  the  junc- 
tion of  two  important  roads  and  in  the  vicinity  of 
several  public  institutions.  It  is  finished  in  tile  inside 
and  out  and  has  large  glazed  areas  and  benches  for  wait- 
ing passengers.   Those  who  prefer  to  stand  outside  have 
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table  of  fares,  as  posted  on  bulkhead  op  cars  on 
springburn-cathcart  route 

the  shelter  of  a  wooden  marquise.  The  station  includes 
a  news  and  stationery  shop,  which,  curiously  enough, 
opens  out  only  on  the  street  instead  of  the  waiting  room 
as  well.  The  original  plan  was  to  have  the  stationer 
act  as  caretaker  in  lieu  of  rental,  but  later  it  was  de- 
cided to  have  him  pay  a  fixed  rental  and  leave  the  care 
of  the  structure  to  discharged  soldiers  who  work  in  two 
shifts.     The  cost  of  this  shelter  was  shared  with  the 
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statute  labor  department  which  has  charge  of  the  public 
lavatories,  but  the  maintenance  is  borne  entirely  by  the 
Tramways. 

Accidents  and  Safety  Work 

Like  the  average  American,  the  people  of  Glasgow  are 
hustlers  and  always  ready  to  take  a  chance  to  save  a 
minute  or  two.  Therefore,  accidents  have  always  been 
plentiful.  In  recent  years,  the  decrease  in  the  number 
of  experienced  employees,  the  darkening  of  the  streets 
for  air-raid  protection  and  the  more  intensive  use  of  the 
cars  available,  have  aggravated  the  difficulties.  The 
climatic  conditions  of  Glasgow — especially  the  long 
winter  nights,  the  heavy  rainfall  and  the  smoke-laden 
fogs — are  not  encouraging  cither. 

Previous  to  June,  1914,  the  Tramways  carried  acci- 
dent insurance  through  the  underwriters  at  a  fixed  sum 
per  1000  car-miles,  and  in  case  of  an  accident  it  simply 
turned  over  to  them  all  papers  for  a  settlement.  On  de- 
ciding to  carry  the  risk  itself,  the  railway  started  a 
safety-first  campaign  along  the  most  approved  British 
and  American  lines,  but  the  rapid  loss  of  experienced 
men  made  it  impossible  to  get  the  full  benefit  of  such 
work.  This  campaign  will  be  renewed,  however,  when 
"the  boys  come  home"  from  the  demobilization  camps. 
The  value  of  a  safety  campaign  was  quickly  demon- 
strated by  the  fact  that  during  the  first  year  of  the 
work  there  was  a  great  increase  in  the  number  of  ac- 
cidents reported  but  not  in  the  number  of  accidents 
occurred. 

From  June,  1914,  to  June,  1915,  there  were  2434 
boarding  and  4281  alighting  accidents;  from  June,  1915, 
to  June,  1916,  1952  boarding  and  3623  alighting  ac- 
cidents; from  June,  1916,  to  June,  1917,  1703  boarding 
and  3541  alighting  accidents;  from  June,  1917,  to  June, 
1918,  1889  boarding  and  2842  alighting  accidents.  Al- 
though the  number  of  accidents  has  decreased,  the  cost 
per  accident  has  increased.  This  is  the  direct  result  of 
war-time  wages.  Most  of  the  accidents  occur  to  work- 
men who  are  receiving  greatly  increased  wages  and 
they  reckon  the  value  of  lost  time  accordingly.  The 
higher  cost  of  labor  and  material  has  also  raised  the  cost 
of  vehicular  collisions.  The  fact  that  Glasgow  people 
are  intensely  proud  of  their  tramways  does  not  deter  a 
certain  element  from  trying  to  mulct  the  city  with  the 
aid  of  the  ever-ubiquitous  ambulance  chaser.  Litigation 
of  this  character  is  much  more  costly  to  the  defendant 
than  to  the  plaintiff. 

The  Non-Tramway  Riding  in  the  Glasgow 
District 

In  spite  of  the  extraordinarily  heavy  riding  on  the 
Glasgow  Corporation  Tramways,  two  other  means  of 
transportation  enjoy  the  patronage  of  the  city.  One  of 
these  is  the  Glasgow  District  Subway,  a  cable  road, 
and  the  other  is  the  system  of  steam  suburban  lines. 

The  cable  line  is  operated  by  the  Glasgow  Subway 
Railway  Company.  It  is  a  double-track  belt  line,  only 
6J  miles  long,  which  encircles  the  core  of  Glasgow  on 
both  sides  of  the  Clyde  River.  Trains  consisting  of  a 
grip  car  and  trailer  are  operated  on  a  three-minute 
headway  from  the  starting  of  the  first  train  at  5  a.m. 
to  midnight.  The  round  trip  is  made  in  thirty-five  min- 
utes. 

Up  to    December,    1916,   the   company   had   a   zone 


fare  which  allowed  a  ride  of  one  station  for  id.,  of 
five  stations  for  Id.  and  of  more  than  five  stations  for 
lid.  At  present,  the  fare  is  Id.  for  a  ride  of  any  length 
for  adults  while  children  under  twelve,  as  before,  ride 
for  id.  That  this  line  has  never  been  able  to  make 
much  headway  against  the  tramway  service  is  apparent 
from  the  fact  that  its  traffic  over  a  long  period  of  years 
has  remained  almost  stationary  whereas  the  street-car 
travel  has  grown  enormously.  For  example,  even  the 
war  curtailment  of  tramway  service  did  not  bring  more 
than  17,948,170  riders  for  the  year  ended  Dec.  31,  1917. 
As  long  ago  as  1908,  the  cable  subway  carried  17,206,- 
790  passengers.  The  receipts  in  1917  were  £73,413  and 
in  1908,  £68,916,  a  slight  increase  per  passenger  because 
of  the  change  to  a  flat  or  universal  fare.  The  total 
train  mileage  for  1917  was  1,180,356  miles  or  15.2  pas- 
sengers per  train-mile. 

The  traffic  is  not  likely  to  increase  greatly,  even  in 
case  of  electrification,  as  the  distances  covered  are  too 
short  to  warrant  a  person  going  up  and  down  stairways 
when  he  can  board  a  surface  car  within  the  belt-line 
territory  practically  inside  a  minute !  The  present  own- 
ers can  hardly  be  making  a  fortune,  judging  by  the  fact 
that  the  preferred  shares  earned  only  2i  per  cent  during 
1917. 

Although  the  necessities  of  the  great  war  brought 
about  a  reduction  in  the  steam  railroad  suburban  serv- 
ice, the  competition  from  this  source  is  by  no  means 
negligible.  Unfortunately,  separate  suburban  figures 
are  not  published.  Trains  are  run  at  frequent  inter- 
vals, however,  to  points  within  the  10-mile  radius,  the 
headway  in  some  cases  being  as  low  as  ten  minutes. 
In  addition  to  the  radial  steam  lines  there  is  an  import- 
ant double  belt  line  to  the  south,  serving  the  Langside 
district.  This  line  is  shown  on  the  map  on  page  447. 
but  the  other  steam  lines  are  omitted. 

The  rates  on  the  steam  lines  are  considerably  higher 
than  those  by  tram.  The  rate  to  Renfrew,  for  example, 
is  7d.  by  steam  and  only  24  to  3d.  by  tram. 

The  number  of  taxicabs  and  horse  cabs  in  Glasgow 
has  never  been  proportionately  as  large  as  in  other  big 
British  cities.  As  for  buses,  there  are  none  at  all.  In 
this  connection,  the  writer  asked  N.  0.  Fulton,  man- 
aging director  of  the  Albion  Motor  Car  Company,  Ltd., 
Scotstoun,  Glasgow,  why  Glasgow  had  no  buses.  He  re- 
plied that  the  tramway  service  was  too  frequent  to  en- 
courage the  idea  of  competition.  In  some  other  cities 
the  buses  had  taken  hold  because  of  unsatisfactory  car 
service  or  because  of  congested  street  conditions  and 
they  were  fulfilling  requirements  better  than  the  vehi- 
cles which  were  tied  inflexibly  to  a  given  line  of  track. 
The  very  short  headways,  the  low  fares  and  the  public 
ownership  of  Glasgow's  tramways  had  proved  great 
factors  in  fostering  the  habit  of  using  the  cars — and  the 
habit  was  one  not  easily  broken. 

Although  no  buses  are  operated  in  Glasgow  at  this 
time,  there  is  a  likelihood  that  several  services  will  be 
instituted  in  the  future  as  auxiliaries  rather  than  com- 
petitors of  the  street  car  service. 


The  third,  and  concluding,  article  on  Glasgow  will 
deal  with  the  type  of  rolling  stock,  the  transportation 
employees  including  supervisory  petty  officers,  the 
schedule  department  and  the  auditing  of  fare  receipts 
and  cash  turned  in  by  the  conductors. 
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Prepayment  Area  in  San  Francisco 

Six-Track  Loop  Constructed  to  Handle  Peak 

Load  Gives  Quick  Service  to 

Shipyard  Workers 

THE  Union  Iron  Works  in  San  Francisco  now  re- 
leases about  18,000  employes  at  4.40  p.m.  each 
working  day  and  about  85  per  cent  of  them  take  the 
cars  of  the  United  Railroads  which  serve  this  locality. 
To  expedite  handling  this  sudden  peak  load  the  traction 
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PLAN   OF  PKEPATMBNT  AREA 

company  has  built  a  six-track  loop  in  a  prepayment  area 
100  ft.  X  273  ft.,  the  entrance  to  which  is  through  turn- 
stiles. 

The  arrangement  of  the  loops,  as  shown  in  the  ac- 
companying drawing,  is  such  that  southbound  cars  move 
over  the  three  inner  loops  while  northbound  cars  are 
loaded  on  the  three  outer  loops.  The  capacity  of  the 
loops  is  thirty  cars,  allowing  lanes  between  cars  of 
width  suflScient  to  afford  easy  access  to  the  inner  tracks. 
The  cars  move  out  of  the  yard  on  a  twelve-section  head- 
way. The  switches  leading  from  the  incoming  track  to 
the  several  loops  are  controlled  by  hand  operation  from 
the  tower  at  the  corner  where  the  tracks  enter  the  yard. 

The  twenty  turnstiles  occupy  a  length  of  about  200 
ft.  along  the  east  fence  of  the  inclosure.  No  booth  for 
making  changes  has  been  installed.  Collectors  at  the 
turnstiles  make  change  when  necessary,  but  it  has 
been  observed  that  the  men  have  learned  how  to  get 


THERE  ARE  TWENTY  TURNSTILES 

through  quickly  and  are  usually  prepared  with  the 
exact  fare.  At  least  there  is  no  waiting  in  the  lines, 
and  by  actual  count  a  total  of  between  8000  and  9000 
men  have  passed  through  the  twenty  gates  and  boarded 
the  cars  in  twenty-three  minutes. 


Preventing  Corrosion  of  Iron  Pipe 
Carrying  Hot  Water 

The  results  of  some  tests  on  pipe  corrosion  have  been 
prepared  by  the  Pittsburgh  Testing  Laboratory,  the 
tests  covering  2-in.  uncoated  black  steel  pipe  and  2-in. 
wrought-iron  uncoated  black  pipe.  These  tests  were 
made  to  show  the  results  of  deactivating  or  deoxidiz- 
ing the  water  which  flows  through  the  pipe  by  means 
of  the  Speller  system  of  the  National  Tube  Company. 
The  results  showed  that  even  while  the  oxygen  removal 
had  at  times  been  incomplete  due  to  the  low  temperature 
of  the  water,  the  corrosion  in  the  deactivated  hot-water 
line  was  practically  negligible,  whereas  specimens  of 
the  same  iron  and  steel  pipe  failed  by  pitting  in  less 
than  a  year  in  an  unprotected  part  of  the  same  hot- 
water  line.  The  tests  mentioned  were  begun  on  Nov. 
22,  1916,  and  the  pipes  were  opened  on  Dec.  24,  1917, 
and  Jan.  3,  1919.  There  was  a  soft  black  coating  in- 
side the  protected  section. 

In  the  protected  section  there  was  a  soft  black  coating 
inside  the  pipes  but  no  evidence  of  pitting  even  where 
the  steel  pipe  was  in  contact  with  a  brass  union. 
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Getting  Better  Economy  in  the  Power  House' 

Substantial  Savings  Are  Possible,  Particularly  in  the  Boiler  Room, 

Where  in  the  Past  Some  Very  Simple  Expedients  for 

Fuel  Saving  Have  Been  Overlooked 

By  G.  H.  KELSAY 

Electrical  Engineer  Union  Traction  Company  of  Indiana, 
Anderson,  Ind.t 


COAL  is  the  source  of  power  for  practically  all  our 
properties.  The  United  States  possesses  about 
one-half  the  coal  supply  of  the  world,  sufficient 
to  last  us  a  period  ranging  from  one  hundred  years  to 
four  thousand  years.  The  first  period  is  for  a  consump- 
tion increasing  at  the  present  rate,  but  the  coal  will 
last  for  thousand  years  at  the  present  annual  consump- 
tion. We  have  used  to  date  about  one-half  per  cent 
of  this,  as  is  shown  graphically  in  Fig.  1. 

One  pound  of  coal  of  11,000  heat  units  (B.t.u.)  has 
stored  in  it,  heat  energy  which  if  it  could  be  changed 
to  mechanical  energy  would  lift  a  stout  man  ten  miles 
or  its  own  weight  2000  miles.    If  the  energy  in  the  coal 
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FIG.  1— RELATION  OF  BOILER  LOAD  TO  EFFICIENCY, 

INCREASE  IN  EFFICIENCY  OF  STEAM  TURBINES, 

AND  RELATION  OF  COAL  USED  TO 

AVAILABLE  SUPPLY 

could  be  converted  directly  to  mechanical  energy  at  the 
car  wheels,  a  motorman  could  easily  carry  enough  coal 
in  his  cab  to  propel  his  car,  and  handling  it  would  be 
no  more  of  a  burden  than  handling  baggage. 

Heat  Finds  Many  Stray  Paths 

It  is  a  duty  of  the  operators  in  the  mechanical  and 
electrical  departments  to  make  every  reasonable  effort 
to  deliver  energy  to  the  car  with  the  least  possible  loss, 
and  the  purpose  of  this  paper  is  to  call  attention  to  some 
of  the  practices  that  affect  the  efficiency  of  this  process. 
Fig.  2  shows  in  a  graphical  way  how  the  energy  in  the 
coal  is  consumed  and  what  a  small  proportion  is  finally 
available  at  the  car.  The  named  losses  are  unprevent- 
able,  but  they  are  all  subject  to  decrease  through  in- 
telligent selection  and  operation  of  equipment. 

In  one  of  its  catalogs  the  Edge  Moor  Iron  Company 


states  that  figuratively  the  boiler  is  that  part  of  the 
power  plant  where  "money  is  burned"  to  make  power. 
From  an  economic  standpoint  it  is  where  the  greatest 
saving  can  be  effected  and  where  the  greatest  waste  is 
possible.  The 
efficiency  of  the 
boiler  room  may 
be  represented  by 
the  formula: 

E  =  SXBXO 

where  E  is  the  ov- 
er-all efficiency  of 
the  boiler  room; 
S  is  the  stoker 
efficiency,  affected 
by  design  of  grate 
or  stoker  and  fur- 
nace, and  adap- 
tability of  the 
stoker  to  the  fuel 
burned;  B  is  the 
boiler  efficiency, 
including  boiler 
and  setting;  and 
0  is  the  operat- 
ing efficiency,  in- 
cluding that  of 
both  firing  and 
maintenance 
labor. 

In  his  book  on  "Steam  Power  Plant  Engineering" 
Gebhardt  gives  the  following  as  a  heat  balance  for  bi- 
tuminous coal,  based  on  coal  as  fired  for  average 
practice : 


•Abstract  of  paper  read  at  annual  meeting  of  Central  Electric 
Railway  Association,  at  Cleveland,  Ohio,  Feb.  28,  1919. 

tOn  March  1  Mr.  Kelsay  became  superintendent  of  power  and 
equipment,  Cleveland,  Southwestern  &  Columbia  Railway,  Elyria, 
Ohio. 


FIG.    2  — DIAGRAM    SHOWING    HOW    A 

LARGE  PERCENTAGE  OF  HEAT 

IN  FUEL.  IS  DISSIPATED 


Per  Cent  of 

Calorific  Value  of 

Coal  as  Fired 

65.0 

0.6 


Heat  absorbed  by  boiler ■ 

LoBs  due  to  evaporation  of  free  moisture  in  coal ^ 

Loss  due  to  evaporation  of  water  formed  by  combustion  of 

hydrogen 4.3 

Loss  due  to  heat  carried  away  by  dry  flue  gas 17.5 

Loss  due  to  carbon  monoxide 0.5 

Loss  due  to  combustible  in  ash  and  refuse 4.5 

Loss  due  to  hieating  moisture  in  air .■•;■■  ^-^ 

Loss  due  to  unconsumed  hydrogen,  hydrocarbons,  radiation 

and  unaccounted  for 7-3 

Calorific  value  of  coal 100.00 


High  Ash  Content  in  Coal  Causes  Serious  Losses 

The  reduction  of  boiler-room  losses  should  start  at 
the  coal  mines,  as  the  greatest  of  these  losses  results 
from  the  high  percentage  of  ash  in  the  coal.  This  per- 
centage has  been  subject  to  very  great  fluctuation  dur- 
ing the  past  three  years  on  account  of  the  extreme  de- 
mand for  coal.  The  quality  of  the  coal  has  not  been  so 
good  and  the  coal  has  been  less  well  adapted  to  par- 
ticular plant  conditions. 
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The  effect  of  increased  ash  results  in  decreased  heat 
value,  increased  tonnage  consumption  and  increased 
necessary  boiler  capacity,  as  was  well  illustrated  in  an 
article  prepared  for  the  National  Research  Council,  by 
W.  A,  Shoudy,  of  the  J.  G.  White  Engineering  Cor- 
poration,* from  which  Fig.  3  was  taken.  Increase  in 
ash  content  reduces  the  heat  units  in  the  coal;  causes 
greater  loss  to  the  ash  pit  because  more  heat  is  carried 
off  in  the  ashes;  results  in  a  larger  loss  of  combustible 
to  the  ash  pit;  prevents  the  firemen  from  being  able  to 
burn  as  much  coal  on  the  grate.  Thus  the  capacity  of 
furnace  and  boiler  is  reduced,  the  boiler  efficiency  is 
lowered,  more  boilers  are  required  for  a  given  duty, 
spare  equipment  is  reduced  and  there  is  a  decided  lower- 
ing of  general  efficiency  and  reliability  of  the  power 
plant. 

All  operators  of  power  stations  will  be  relieved  and 
the  cost  of  power  production  will  be  reduced  when  coal 
cleaner  and  freer  from  ash  can  again  be  obtained.  It  is 
reliably  estimated  that  coal  now  contains  on  an  average 
about  5  per  cent  more  ash  than  during  a  period  previous 
to  that  of  the  present  high  price  and  recent  shortage. 

How  Coal  Burns 

In  Technical  Papers  Nos.  137  and  135  the  United 
States  Bureau  of  Mines  outlines  the  fundamentals  of 
coal  combustion  thus: 

Combustion  of  coal  is  a  chemical  combination  of  the  com- 
bustible ingredients  of  the  coal  with  the  oxygen  of  the  air. 
The  chief  combustible  ingredients  of  coal  of  economic  im- 
portance are  carbon  and  hydrogen  in  various  combinations. 
Average  commercial  coal  contains  about  82  per  cent  of 
carbon  and  4  per  cent  of  hydrogen  available  for  combus- 
tion. Air,  without  which  the  coal  could  not  bum,  contains 
approximately  20  per  cent  of  oxygen  and  80  per  cent  of 
nitrogen. 

When  carbon  burns  completely  the  product  is  carbon 
dioxide  (CO2)  ;  when  it  is  partly  burned  the  product  is 
carbon  monoxide  (CO).  If  more  oxygen  is  supplied,  car- 
bon monoxide  can  be  burned  to  carbon  dioxide.  The  hydro- 
gen of  coal  burns  to  water  vapor,  which  condenses  to  water 
when  cooled  to  atmospheric  temperature.  The  furnace 
gases  therefore  consist  mainly  of  oxygen  (Oj),  nitrogen 
(N2),  carbon  dioxide  (CO2),  and  carbon  monoxide  (CO). 
Besides  these  there  may  be  found  near  the  surface  of  fuel 
beds  a  small  quantity  of  hydrogen  (H2),  methane  (CH»), 
and  unsaturated  hydrocarbons.  By  analyzing  the  gases  at 
successive  points  in  a  furnace  the  progress  of  combustion 
can  be  studied. 

In  practically  all  industrial  furnaces  the  combustion  of 
coal  takes  place  in  two  stages,  (1)  combustion  in  the  fuel 
bed,  which  includes  the  distillation  of  volatile  matter  and 
partial  combustion  or  gasification  of  the  fixed  carbon;  and 
(2)  combustion  of  the  gaseous  and  other  combustible  ris- 
ing from  the  fuel  bed  in  the  combustion  space. 

The  processes  of  combustion  in  a  hand-fired  furnace  can 
be  best  explained  by  reference  to  Fig.  4.  Here  the  curves 
show  the  percentages  of  the  different  gases  at  various 
points  in  the  fuel  bed  and  in  the  combustion  space.  The 
changes  in  the  percentage  of  each  gas  indicate  the  process 
of  combustion.  The  fuel  bed  is  shown  to  be  6  in.  thick. 
The  oxygen  (O2)  is  all  used  at  about  3i  in.  from  the  grate. 
At  the  same  point  the  carbon  dioxide  (CO2)  reaches  a  maxi- 
mum of  about  12  per  cent.  Beyond  this  point  the  percent- 
age of  CO2  drops  and  the  percentage  of  carbon  monoxide 
(CO)  and  other  combustible  increases  rapidly,  showing  that 
the  (^02  is  reduced  by  contact  with  hot  carbon  to  CO.  At  the 
surface  of  the  fuel  bed  the  gases  contain  about  26  per  cent 
of  combustible,  no  oxygen,  and  about  8  per  cent  of  COj.  Air 
is  added  over  the  fuel  bed  and  the  combustible  is  burned  in 
the  combustion  space.  At  the  end  of  7  ft.  of  the  combustion 
space,  the  combustible  gases  are  burned  to  4  per  cent  and  at 
the  same  time  the  CO2  increases  to  14  per  cent.  With  a  com- 
bustion space  long  enough  the  percentage  of  combustible 
would  be  reduced  practically  to  zero. 

The  three  main  processes  in  the  fuel  bed  are  the  oxidiza- 

•See  issue  of  this  paper  for  Sept.  21,  1918,  page  604. 


tion  of  carbon  to  CO2,  the  reduction  of  CO2  to  CO,  and  the 
distillation  of  volatile  matter.  The  zones  where  these  three 
processes  take  place  are  indicated  at  the  top  of  Fig.  4. 
These  are  called  the  oxidizing  zone,  the  reducing  zone  and 
the  distillation  zone.  The  boundaries  separating  the  three 
zones  are  not  distinct,  as  the  zones  merge  gradually  into 
one  another. 

The  combustion  investigations  of  the  Bureau  of  Mines 
are  carried  on  in  two  parts.  One  part  is  the  study  of  the 
processes  of  combustion  in  the  fuel  bed  as  affected  by  the 
rate  of  supplying  air  through  the  fuel  bed,  by  the  char- 
acter of  the  fuel  as  regards  structure  and  composition,  by 
the  thickness  of  fuel  bed,  by  the  method  of  feeding  the 
coal  and  the  air,  and  by  the  method  of  heating  the  coal. 
Investigations  so  far  completed  show  that  the  fuel  bed  in 
most  industrial  furnaces  acts  primarily  as  a  gas  producer. 
The  gases  rising  from  a  level  fuel  bed  contain  15  to  32 
psr  cent  of  combustible  gases,  about  8  per  cent  of  carbon 
dioxide,  and  practically  no  free  oxygen.  This  is  true  even 
of  6-in.  fuel  beds  and  rates  of  combustion  as  high  as  120 
lb.  of  coal  per  hour  per  square  foot  of  grate.  The  second 
part  of  the  investigation  is  the  study  of  the  process  of 
combustion  of  the  gases  and  other  combustible  rising  from 
the  fuel  bed  in  the  combustion  space,  after  a  sufficient 
quantity  of  air  has  been  added. 

The  process  of  combustion  in  the  combustion  space  is  in- 
fluenced by  many  factors,  the  most  important  of  which  are 
the  following:  The  volume  and  shape  of  the  combustion 
space ;  the  kind  of  coal  used,  especially  the  character,  and 
the  amount  of  the  volatile  matter  it  contains;  the  rate  of 
-firing;  the  quantity  of  air  supplied  over  the  fuel  bed;  the 
rate  of  mixing  the  air  with  the  combustible  rising  from 
the  fuel  bed;  the  rate  of  heating  the  coal;  and  the  tem- 
perature in  the  combustion  space. 

The  combustion  process  in  the  combustion  space  above 
and  beyond  the  fuel  bed  is  well  illustrated  in  Fig.  5, 
reproduced  from  one  of  the  above-mentioned  bulletins, 
which  gives  the  percentage  of  the  main  constituents 
of  the  furnace  gases  at  various  sections  of  the  long 
combustion  chamber.  In  connection  with  this  the  bul- 
letin states: 

The  length  or  the  volume  of  the  combustion  space  re- 
quired for  practically  complete  combustion  seems  to  depend 
chiefly  on  the  percentage  of  excess  air,  the  rate  of  com- 
bustion and  the  kind  of  coal.  It  is  mainly  these  three  fac- 
tors that  have  been  investigated  in  the  series  of  tests  that 
have  been  reported  in  this  bulletin. 

For  given  furnace  and  given  fuel  there  is  a  percentage 
of  excess  air  which  gives  the  maximum  over-all  efficiency 
of  a  steam  generating  apparatus.  If  the  supply  of  air  is 
increased  beyond  this  percentage  the  over-all  efficiency  drops 
because  of  the  heat  lost  in  heating  this  excess  air.  If,  on 
the  other  hand,  the  air  supply  is  decreased  below  this 
best  percentage,  heat  losses  increase  on  account  of  incom- 
plete combustion.  These  are  the  two  principal  causes  of 
heat  not  being  available  for  the  boiler,  and  the  ones  that 
are  affected  by  air  supply.  The  percentage  of  excess  air 
g:iving  the  lowest  sum  of  these  combined  losses  varies  with 
the  size  of  the  combustion  space  and  the  kind  of  coal.  When 
the  combustion  space  is  large,  smaller  excess  air  is  neces- 
sary to  obtain  a  good  combustion  than  when  the  combustion 
space  is  small.  With  coals  having  low  percentage  of 
volatile  matter  less  excess  air  is  needed  for  nearly  com- 
plete combustion  than  when  coals  have  high  percentage  of 
volatile  matter. 

What  Qualifications  Must  the  Boiler-Room 
Operators  Have? 

It  is  evident  from  the  foregoing  that  the  proper 
combustion  of  coal  is  not  simply  a  process  of  piling  coal 
in  the  furnace,  and  the  fireman  should  possess  far  more 
than  individual  strength  suflicient  to  handle  the  re- 
quired tonnage.  It  is  a  lamentable  fact  that  our  boiler- 
room  forces,  particularly  during  the  past  two  years, 
have  been  composed  of  men  picked  off  the  labor  market 
without  particular  qualifications  for  the  work.  The 
most  intelligent  man  in  the  power  plant  should  devote 
the  major  portion  of  his  time  in  the  boiler  room,  and 
the  supervision  of  the  fires  should  be  his  principal  duty. 
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Fig.    3  Pig.   4 

-GRAPHICAL    REPRESENTATION    OF    EFFECTS     OF    HIGH   ASH    CONTENT    IN    COAL. 
COMBUSTION    OF     COAL     IN    HAND-FIRBD     FURNACE 


FIG.    4— PROCESS    OF 


This  is  not  the  rule  in  most  plants.  Engineers  find  the 
boiler  room  a  hot  and  unattractive  place  in  which  to 
spend  their  time,  and  they  have  not  been  encouraged 
■by  having  sufficient  equipment  (see  Fig.  6)  supplied 
them  to  permit  them  properly  to  measure  all  the  opera- 
tions in  the  boiler  room.  Unfortunately  the  manage- 
ments have  been  satisfied  with  such  practices. 

Firemen  should  understand  the  theory  of  combustion 
in  the  boiler  furnaces  as  far  as  possible.  Of  course 
-there  is  much  that  even  specialists  still  have  to  learn  as 
to  the  proper  relation  of  furnace  shape  and  volume, 
stokers  and  arches,  and  of  the  adaptability  of  all  these 
to  the  coals  of  various  heat  value,  physical  and  chemical 
characteristics,  but  a  great  dea)l  of  information  is 
.available.  Obviously,  to  burn  coal  economically  neces- 
sitates the  use  of  proper  equipment  and  the  continuous 
exercise  of  good  judgment. 

BoiLER-RooM  Practice  Can  Be  Improved 
IN  Several  Ways 

To  return  now  to  the  subject  of  improvements  that 
are  possible  we  realize  that  we  have  available  for  selec- 
tion in  hand-fired  furnaces  many  types  of  grates,  and  in 
mechanically-fired  furnaces,  many  types  of  stokers. 
Usually  for  each  locality  there  are  several  possible 
sources  of  fuel.  The  first  consideration  for  the  plant 
operator  is  the  selection  of  fuel  adaptable  to  his  plant. 
One  car  of  coal  is  not  the  same  as  any  car  of  coal  be- 
cause it  m&^  contain  the  same  tonnage.  One  ton  of 
coal  is  not  better  than  another  ton  because  it  is  50 
cents  cheaper.  For  the  past  year  or  two  we  have  been 
fortunate  to  obtain  tonnage  to  keep  our  plants  going. 


\ 

\ 

^ 

\ 

\ 

\ 

V 

but  the  opportunity  to  buy  coal  on  a  competitive  basis 
may  return  because  operators  of  inferior  mines  will 
wish  to  keep  going  the  "operations"  begun  under  war 
conditions.  Although  restrictions  on  coal  supply  by  the 
government  have  been  removed,  my  prediction  is  that 
coal  will  never  return  to  the  price  level  of  four  years 
ago,  although  if  the  operators  do  not  restrict  the  out- 
put the  price  should  drop  somewhat.  The  law  of  supply 
and  demand  will  again  assert  itself  and  operators  will 
again  see  the  necessity  of  furnishing  well-prepared, 
clean  coal.  The  question  will  be:  What  coal  should  a 
plant  use?  The  answer  is:  It  should  be  that  which  will 
"put  the  kilowatts  on  the  switchboard"  for  the  least 
money  with  careful  consideration  of  all  the  items  of  ex- 
pense involved. 

To  determine  the  fuel  to  use,  the  necessary  evapora- 
tion tests  on  all  the  coals  available  should  be  made.  The 
coals  should  be  analyzed  and  such  physical  and  chemical 
tests  should  be  made  as  will  determine  the  standard 
to  be  expected  in  future  shipments.  The  purchaser 
should  assure  himself  that  the  trial  shipments  are  rep- 
resentative of  the  coal  reasonably  to  be  expected  from 
a  particular  mine. 

After  good  fuel  supply  comes  good  furnace  handling. 


HEAT    LOSSES    FROM    UNINSULATED    HOT 

SURFACES 

ROOM   TEMPERATURE   70   DEG.   FAHR. 

Steam                    Steam 
Pressure            Temperature 

Waste  of  Coal 

in  Pounds  per 

Square  Foot 

per  Year 

Square  Foot 
Surface   That 
Wastes  a  Ton 
of  Coal  a  Tear 

0                         212 
150                            366 
200                            388 

250                           406 

293 
840 
946 

1,036 

6.8 
2.4 
2.1 
1.9 

%COi  %\JKS      Equiptnent+oOMxiin  Economy 
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14 


A-  Scales  weighing  coal 
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Excess  AirPerCent. 


THL^SHPIT 


Fig.  5  Fig.  6  FlS-  7 

FIG  5— CURVES  SHOWING  PROGRESS  OP  COMBUSTION  BEYOND  FUEL  BED  AND  EFFECT  OP  EXCESS  AIR.   FIG. 
—APPARATUS  DESIRABLE  FOR  ECONOMICAl.  BOILER  OPF  RATION  (TABLE  SHOWS  LOSSES  FOR  VARIOUS 
PERCENTAGES  OF  CARBON  DIOXIDE).  FIG.  7— DIAGRAM  SHOWING  WHY  DRAFT  SHOULD  BE 

CONTROLLED  BY  FLUE  DAMPER. 
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Hand  firing  is  common  in  the  smaller  plants  but  the 
labor  costs  and  great  difficulty  of  getting  efficient  fire- 
men makes  stoker-fired  furnaces  usually  more  economi- 
cal where  large  quantities  of  coal  are  handled. 

Since  the  fresh  fuel  of  a  hand-fired  furnace  is  placed 
on  top  of  a  hot  fuel  bed  the  volatile  gases  are  distilled 
over  the  entire  fuel  bed  and  there  is  a  demand  for  addi- 
tional air  to  consume  these  volatile  gases  that  must 
be  supplied  through  the  shutters  of  the  fire  door.  There 
is  a  great  variation  in  the  requirement  of  air  over  the 
fuel  bed  during  the  processes  of  firing,  hence  small 
quantities  of  coal  should  be  fired  at  frequent  intervals. 

The  control  of  draft  on  a  hand-fired  furnace  should 
be  by  means  of  a  damper,  and  not  by  the  ash-pit  doors. 
Fig.  7  shows  why  this  is  important.  If  the  damper  is 
closed  the  quantity  of  air  entering  under  the  fuel  bed 
and  through  the  fire  door,  and  leaking  through  the 
boiler  settings  is  reduced.  If  the  ash-pit  doors  are 
closed  to  reduce  the  draft  the  amount  of  air  entering 
through  the  ash  pits  is  reduced,  causing  the  grates  to 
heat  and  increasing  the  tendency  to  produce  clinkers, 
and  the  air  entering  through  the  fire  door  and  leaking 
through  the  boiler  settings  is  enormously  increased. 
This  excess  air  through  the  fire  door  and  setting  is 
seriously  detrimental  to  efficiency  because  the  excess 
air  is  not  combined  with  fuel  to  produce  heat  but  cools 
the  gases  in  the  furnace  and  boiler  settings  and  carries 
large  quantities  of  heat  up  the  chimney. 

In  the  stoker-fired  plant  there  are  the  oxidization,  re- 
duction and  distillation  zones  but  in  a  somewhat  differ- 
ent relation  to  one  another.  Each  type  of  stoker  equip- 
ment presents  a  somewhat  different  problem  of  air 
supply,  arch  construction  and  operation  for  efficient 
utilization  of  the  fuel. 

Fig.  8,  from  Bulletin  No.  135  of  the  Bureau  of  Mines, 
shows  four  typical  furnaces  and  indicates  how  import- 
ant it  is  that  the  fireman  should  know  the  fundamental 
principles  of  his  particular  equipment  so  that  he  can 
operate  his  fires  to  the  best  advantage. 

The  general  rules  for  efficient  furnace  operation  are 
these:  Always  maintain  a  hot  fire.  Control  the  rate  of 
combustion  to  meet  the  demand  for  steam  by  controlling 
the  air  supply  to  the  fire.  Give  the  operating  forces 
sufficient  equipment  to  permit  them  properly  to  measure 
the  operations  they  perform  and  demand  of  them  an 
understanding  and  a  continual  use  of  this  equipment. 

Flue-Gas  Composition  Must  Be  Watched 

From  what  has  been  said  it  is  evident  that  the  con- 
dition of  the  flue  gases  gives  a  good  indication  of  the 
way  in  which  a  boiler  is  being  fired,  hence  the  value 
of  flue-gas  analysis.  Since  combustion  in  coal  is  a 
chemical  reaction  the  analysis  of  the  products  of  com- 
bustion should  show  in  definite  degree  the  efficiency 
of  such  operation. 

Frequently  too  much  air  is  permitted  to  enter  the 
furnaces,  filter  through  the  setting  and  carry  away 
large  quantities  of  heat  of  combustion.  The  combustion 
of  one  pound  of  carbon  to  carbon  dioxide  requires  llj 
lb.  cf  air,  and  the  heat  thus  produced  is  14,540  B.t.u.  If 
100  per  cent  excess  air  should  leak  into  the  furnace  or 
combustion  chamber  the  products  of  combustion  would 
be  cooled  to  about  one-half  their  original  temperature. 
The  absorption  of  heat  by  the  boiler  would  then  be 
much  less  efficient  and  the  heat  discharged  by  the  stack 
would  be  twice  as  great  as  if  just  sufficient  air  was 
supplied.  The  percentage  of  CO,  in  the  stack  gases  is 
very  nearly  a  direct  measure  of  the  excess  air  and  in 


Loss  in  per  Cent 

Percentage  of  CO,  of  Coal  Fired 

18               9.6 

16              10.8 

14               12.2 

12               14.1 

10                16.8 

8                20.8 

6                27.6 

5                  32.9 


turn  a  relative  measure  of  the  chimney  losses.  The 
above  table  shows  the  relation  of  percentage  of  CO,, 
and  heat  loss  for  a  stack  temperature  of  500  deg.  Fahr. 

It  will  be  observed  from  the  table  that  as  the  CO, 
reaches  very  low  values  the  losses  due  to  excess  air  be- 
come very  high. 

If  the  air  is  not  supplied  in  sufficient  quantities  or  is 
not  well  mixed  there  may  be  carbon  monoxide  gas 
formed.  The  heat  produced  by  burning  one  pound  of 
coal  to  carbon  monoxide  is  only  4050  B.t.u.,  and,  there- 
fore, it  is  important  to  have  complete  mixture  and 
adequate  combustion  space  such  that  all  comj^ustible 
gases  will  be  completely  burned.  Tests  of  the  fine  gases 
may  be  made  to  show  the  amount  of  carbon  monoxide. 

Boiler  Setting  Needs  Careful  Attention 

Properly  designed  and  constructed  boiler  settings  are 
absolutely  essential  to  efficient  operation.  The  main- 
taining a  high  CO,  percentage  in  the  flue  gases  is  most 
directly  effected  by  the  condition  of  the  boiler  settings. 
Air  filters  readily  through  porous  brick  walls  of  boiler 
settings  and  through  the  cracks  that  are  often  found 
around  side  doors,  inspection  openings  and  supporting 
columns.  This  cools  the  gases  and  carries  away  heat 
that  would  otherwise  be  imparted  to  the  boiler.  Walls 
should,  at  least,  be  coated  with  a  heavy-body  elastic 
paint  to  prevent  filtering  and  all  cracks  should  be  care- 
fully stopped  to  exclude  all  air. 

Baffling  in  the  furnace  is  also  important  because 
it  forces  the  gases  to  sweep  over  the  tubes  and  impart 
heat  to  the  boiler.  It  is  an  easy  matter  for  operating 
men  to  permit  bafPing  to  become  bad  and  to  neglect 
repairs.  The  chief  engineer  should  regard  it  as  his 
personal  duty  to  inspect  and  order  needed  repairs  to 
baffling,  even  if  he  has  a  competent  repair  man  for  this 
tedious  work. 

The  necessity  for  insulating  boiler  settings  and  steam 
drums  has  not  been  fully  appreciated  in  past  practice. 
Every  square  foot  of  heated  surface,  such  as  side 
walls,  tops  and  ends  of  steam  drums,  becomes  a  radiator 
of  heat  and  the  heat  radiated  is  almost  directly  pro- 
portional to  the  difference  of  temperature  between  the 
hot  surface  and  the  air.  Modem  specifications  provide 
for  an  inch  or  more  of  insulating  covering  over  the 
entire  brick  setting  and  steam  drums,  applied  and  main- 
tained as  carefully  as  any  steam-pipe  covering.  Some- 
times the  entire  setting  is  inclosed  in  steel  casing  to 
prevent  infiltration  of  air.  It  should  be  remembered 
that  boiler  radiation  losses  continue  at  about  the  same 
magnitude  independent  of  boiler  capacity.  If  the  boiler 
is  working  at  low  rating,  these  losses  are  just  as  great 
as  if  boiler  was  working  at  full  capacity. 

Cleanliness  Is  a  Consideration  Also 

For  the  heat  of  the  hot  gases  to  reach  the  water  in- 
side the  boiler  it  must  pass  through  five  obstructing 
layers,  namely,  a  film  of  gases,  a  coating  of  soot  and 
ashes  on  the  outside  of  the  tube,  the  metal  of  the  tube, 
a  coating  of  scale  on  the  inside  of  the  tube,  and  a  steam 
and  water  film  between  the  scale  and  the  water.  Of 
these  two  can  be  removed. 
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Soot  must  be  removed  by  blowers  and  mechanical 
scrapers,  rather  than  bj'  the  use  of  the  hand  lance  or 
other  crude  methods  that  have  proved  to  be  so  ineffi- 
cient in  the  past.  There  are  few  data  of  any  value  on 
the  losses  due  to  soot  on  the  outside  of  tubes,  but  testi- 
mony from  those  having  carefully  studied  this  subject 
is  overwhelmingly  in  favor  of  this  conclusion.  Many 
of  us  experience  trouble  with  clinker  formation  on  the 
tubes,  particularly  on  the  rows  adjacent  to  the  fires. 
This  may  become  very  troublesome  and  sometimes  the 
clinker  almost  stops  up  the  gas  passages,  necessitating 
the  shutting  down  of  the  boilers  for  cleaning. 

Draft-gage  measuremen'^.s  over  the  fire  and  at  the 
breaching  of  the  boiler  are  very  essential  in  determining 
the  extent  to  which  the  gas  passages  are  being  stopped 
up,  as  are  also  temperature  readings  at  the  breeching. 
These  indicate  the  degree  to  which  the  tubes  are  being 
coated  with  soot  because  the  gases  passing  from  the 
boiler  become  hotter  since  the  boiler  cannot  absorb  the 
heat.  Thus  there  is  great  loss  of  heat  to  the  stack. 
Soot  is  an  excellent  heat  insulator. 

Next  in  order  comes  scale  in  the  tubes.  Most  all 
boiler  depreciation  and  maintenance  of  tubes  and  drums 


not  readily  be  detected  when  the  boiler  is  in  operation. 
Blow-off  valves  are  a  source  of  considerable  waste  of 
heat.  In  addition  steam  pipes,  feed-water  pipes,  steam 
drums,  receivers,  separators  and  miscellaneous  equip- 
ment carrying  steam  or  hot  water  should  be  covered  to 
reduce  radiation  losses.  The  losses  from  bare  surfaces 
may  amount  to  very  considerable  per  year,  as  shown  in 
the  following  table: 

HEAT  LOSSES  FROM  UNINSULATED  HOT  SURFACES 
Temperature  of  Surrounding  Air  70  DegreeB  Fahrenheit 

Steam 

Pressure, 

by  Gage 

0 

100 

150 

200 

250 

Above  Hgurea  are  basi'd  on  boiler  efficiency  of  70  per  cent,  using  coal  with  an 
assumed  heat  value  of  about  14,000  B.t.u.  per  pound. 

Covering  of  proper  thickness  and  quality  will  save 
from  75  per  cent  to  90  per  cent  of  the  above  losses. 

All  engineers  know  that  there  is  a  substantial  saving 
by  heating  boiler  feed  water  because  such  heat  as  is  put 
into  the  water  before  it  enters  the  boiler  does  not  have 


Waste  of  Coal 

Number  of  Square 

steam 

in  Pounds  per 

Feet 

of     Surface 

Temperature, 

Square  Feet 

Waste  a  Ton  of 

by  Gage 

per  Year 

Coa 

in  I  Year 

212 

293 

6.82 

338 

718 

2.79 

366 

840 

2.38 

388 

945 

2.12 
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Fig.  8 
FIG.    8— FOUR   TYPICAL,   BOILER    FURNACES- 
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Superheat,  Deg.  Fahr 

Fig.  9 

HAND-FIRED;  B,  OVERFEED,  INCLINED  GRATE 


?B         26  Zl  l&  J9 

Vacuum  ^^t  Turbine  Exhaust 
50'  Barometer 


C,  CHAIN  GRATE ; 


D,  UNDERFEED.   FIG.  9 — EFFECTS  OF  SUPERHEAD  AND  VACUUM  ON  TURBINE  OPERATING  ECONOMY 


are  due  to  scale.  Tubes  are  not  burned  unless  they  are 
dirty  inside.  If  water  must  be  treated  chemically  in- 
side the  boiler,  it  should  be  done  scientifically,  but  the 
proper  place  for  treating  boiler  feed  water  is  outside 
the  boiler.  Materials  that  could  cause  an  encrusting 
solid  should  be  removed  before  they  are  pumped  into 
the  boiler.  If  such  a  process  is  carefully  carried  out  it 
is  most  economical  and  successful.  The  effects  of  scale 
are  somewhat  uncertain  but  it  certainly  causes  consider- 
able losses. 

Certain  kinds  of  soft  scale  resist  the  flow  of  heat 
very  little,  whereas  scales  of  other  compositions  may 
restrict  it  seriously.  One  authority  gives  us  the  fol- 
lowing as  the  average  loss  on  account  of  scale  in  boilers : 


Coal  Wasted 

Average  Thickness,  per  Ton  Fired, 

Inch  Pounds 

1/50            100 

1/32             140 

1/25            180 

1/20            200 

1/16 220 

1/11  300 

1/9              320 

Operating  engineers  should  be  on  the  lookout  for 
leaks  of  boilers  within  the  settings,  such  as  those  around 
nipples  and  tube  ends,  and  in  locations  where  they  can- 


to be  supplied  by  the  fuel  of  the  furnace.  Many  plants 
can  increase  the  temperature  of  the  boiler  feed  water 
by  more  careful  conservation  of  the  exhaust  steam  from 
auxiliaries  and  better  maintenance  of  feed  water  heat- 
ers. In  many  plants  full  advantage  is  not  taken  of  this 
source  of  saving.  The  saving  will  amount  to  about  one 
per  cent  for  each  eleven  degrees  added  to  the  boiler 
feed  water. 

Some  Savings  Are  Possible  Outside  the 
Boiler  Room 

So  far  attention  has  been  given  only  to  the  boiler 
room.  There  is  not  usually  the  chance  of  saving  so 
much  in  the  engine  room.  Turbine  and  engine  equip- 
ment with  reasonable  care  may  operate  nearer  their 
maximum  efficiency  than  boiler-room  equipment.  There 
are,  however,  many  small  sources  for  improved  econ- 
omy here  also.  The  average  engineer  spends  more  of 
his  time  in  the  engine  room  than  the  boiler  room  and 
knows  more  about  what  is  required  to  maintain  effi- 
ciency there. 

Reciprocating  engines  should  be  given  particular  at- 
tention to  insure  tightness  of  valves  and  pistons  and 
correctness  of  valve  setting  for  the  conditions  under 
which  they  must  operate.     Indicator  cards  should  be 
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taken  at  sufficiently  frequent  intervals.  Regular  in- 
spections should  be  made  of  the  valves  and  pistons  to 
detect  conditions  that  may  not  be  shown  by  indicator 
cards. 

The  performance  of  turbines  and  engines  is  much 
improved  by  superheating  steam.  Where  plants  are 
equipped  with  superheaters  an  endeavor  should  be  made 
to  keep  them  in  condition  to  furnish  maximum  super- 
heat. The  gain  due  to  superheat  in  reciprocating  en- 
gines comes  mainly  from  reduction  in  cylinder  con- 
densation, while  in  turbines  it  results  primarily  from 
reduction  in  windage.  In  the  turbine  the  steam  con- 
sumption is  improved  about  1  per  cent  for  every  6  to 
14  Fahrenheit  degrees  of  superheat.  Fig.  9  shows  these 
relations. 

It  is  essential  also  that  the  most  economical  vacuum 
shall  be  maintained.  Poor  vacuum,  where  such  occurs, 
is  probably  due  to  failure  to  keep  condenser  equipment 
tight  and  the  air  and  circulating  pumps  in  good  work- 
ing order. 

Turbine  economy  drops  off  very  rapidly  for  slight  re- 
duction in  vacuum.  Fig.  9  shows  the  relation  of  vacuum 
and  heat  reduction  for  a  typical  turbine  installation.  In 
general  there  is  a  decrease  of  steam  consumption  of 
about  5  per  cent  for  each  inch  of  vacuum  between  25 
and  27  in.  vacuum,  6  per  cent  between  27  and  28  in., 
and  8  to  12  per  cent  between  28  to  29  in. 


Another  fruitful  source  of  loss  is  through  leaky 
steam  traps.  Valves  and  valve  seats  of  steam  trap? 
wear  and  leaks  may  develop  that  may  not  be  observed 
by  the  chief  engineer.  Other  leaks  which  may  de- 
velop are  those  in  packing  around  valve  stems  and 
pipe  line  joints.  These  may  not  appear  important,  but 
they  are  so  easily  neglected  that  they  are  often  allowed 
to  continue  for  a  long  time.  A  leak  never  mends  itself 
and  the  final  cost  of  repairs  is  equal  to  what  it  would 
have  been  at  the  time  the  leak  developed.  Hence,  the 
loss,  whatever  it  is,  is  a  complete  one  and  oftentimes  it 
goes  on  at  an  accelerating  rate.  The  following  table 
is  suggestive: 


LOSS 

DUE  TO  STEAM  LEAKAGE 

Size  of 
Orifice,   Inch 

Pounds  of  Steam 
Wasted  per  Month 

Total  Cost 
per  Year 

i 

300,000 

75,000 

19,000 

4,800 

$840.00 

204  00 

53  00 

13.30 

Steam  pressure 

150  lb 

coal  at  $3.50  a  ton. 

• 

Permitting  leaks  to  continue  in  the  plants  develops 
careless  maintenance  and  a  careless  operating. force.  One 
reacts  on  the  other  until  ofttimes  conditions  become- 
deplorable.  With  the  present  high  price  of  fuel,  high 
cost  of  labor  and  keen  competition  we  should  all  do  our 
very  best  to  reduce  our  power  station  loss  to  a  minimum. 


Merchandising  of  Transportation  Is  Lacking" 

Greatest  Need  of  Electric  Railway  Freight  Business  Is  Active 

TraflSc  Organization  and  Proper  Merchandising 

Methods  Based  on  Public  Psychology 

By  a.  B.  cole 

Westinghouse   Electric   &    Manufacturing   Company 


FREIGHT  transportation,  as  a  commodity  to  be 
marketed,  must  be  considered  from  all  angles  for 
electric  railways  to  be  most  benefited.  Usually 
when  speaking  of  freight,  we  think  immediately  of  the 
shipper.  Let  us  analyze,  however,  a  few  other  impor- 
tant factors  that  must  be  considered. 

Law-Making  Bodies:  Many  lines  throughout  the 
country  are  suffering  from  unjust  restrictions  imposed 
by  national,  state  and  municipal  authorities.  By  proper 
cultivation  and  some  missionary  work,  these  should  be 
made  to  see  that  the  electric  railway  performs  an  eco- 
nomic duty  inseparable  from  the  welfare  of  those 
served.  It  seems  the  paramount  duty  of  all  railway 
operators  to  be  active  in  chambers  of  commerce  and  as 
many  business  organizations  as  possible,  so  that  the 
business  public  will  find  that  they  are  human  and  that 
there  is  a  personality  behind  the  business. 

Public  at  Large:  Make  the  public  think  the  "electric 
way,"  and  it  will  soon  realize  that  electric  railway 
freight  is  delivered  with  despatch  and  often  at  a  more 
convenient  point  than  by  other  agency.  In  other  words, 
advertise  service — not  rates.  Why  has  the  motor  truck 
been  able  to  interest  the  public  so  completely?    Aggres- 


•Abstract   of   paper    presented    at    annual    meeting    of    Central 
Electric  Railway  Association,  Cleveland,  Feb.  28,  1919. 


sive  and  effective  publicity  surrounded  the  motor  truck 
with  a  "veil  of  romance,"  and  it  hitched  patriotism  and 
service  in  the  same  team,  making  them  almost  insep- 
arable. The  electric  railway  needs  only  to  tell  and 
keep  on  telling  its  story  of  service. 

Shippers:  These  need  to  be  fully  informed  of  the 
freight  service  in  all  of  its  ramifications.  They  should 
also  be  told  that  the  service  is  backed  by  proper  facili- 
ties and  handled  by  an  experienced  traffic  man  who 
knows  how  to  sell  freight  transportation. 

Electric  Railivay  Operators:  In  many  instances  the 
management  thinks  of  only  passenger  traffic.  Hence  in 
many  organizations  it  will  be  necessary  to  arouse  in- 
terest in  "freight  service"  before  any  appreciable  re- 
sults may  be  expected  from  the  people. 

Traffic  Bureau:  The  sale  of  freight  transportation 
can  be  most  effectively  accomplished  through  the  in- 
stitution of  an  aggressive  traffic  organization  sup- 
ported by  effective  advertising.  Moreover,  the  traffic 
developed  must  be  properly  handled  in  order  to  be  held. 
This  is  only  possible  through  the  co-ordination  of  all 
freight-handling  facilities  in  the  community  and  the 
proper  co-operation  of  all  railway  managements  involved 
in  through-routing.  Here  the  well-paid  traffic  manager 
is  a  valuable  investment,  for  he  must  not  only  look  after 


» 


March  8,  1919 


Electric    Railway    Journal 


461 


the  development  of  freight  business  but  also  see  that 
there  is  no  break  in  the  service.  The  freight  solicitor 
proper  should  be  used  with  considerable  discretion. 
Usually,  he  is  of  the  order-taker  type,  having  only  a 
general  knowledge  of  rates  and  knowing  little  of  the 
slements  which  make  the  service.  In  most  cases  the  re- 
sults of  the  experienced  traffic  manager's  personal  ef- 
forts are  so  singularly  superior  that  ?.olicitors  are  not 
needed. 

Service:  The  electric  railway  is  in  a  position  to  give 
service  superior  to  that  of  its  competitors,  but  unfor- 
tunately it  has  failed  to  tell  the  public  in  a  convincing 
way  about  this  service.  The  electric  railway  excels  in 
time  of  transit  and  in  the  handling  of  merchandise 
or  despatch  freight.  The  most  profitable  or  car-load 
business,  however,  remains  undeveloped  to  any  great  ex- 
tent. Were  the  handling  of  bulk  freight  developed,  the 
revenue  derived  would  greatly  increase  that  now  re- 
ceived from  the  l.c.l.  freight,  which  is  the  more  expen- 
sive to  handle. 

Few  lines  handle  sufficient  cars  in  one  train  to  justify 
the  tonnage  at  the  rate  received.  Much  of  the  freight 
handled  takes  a  high-class  rate  and  is  delivered  in  small 
quantities  at  the  minimum  supply.  An  analysis  must 
ae  made  to  determine  what  classes  of  freight  should  be 
solicited  in  order  to  even  up  the  revenue  conditions  or  to 
eliminate  the  tremendous  amount  of  freight  minimums. 
All  of  this  must  be  sold  as  "service,"  and  when  trans- 
portation is  'marketed  on  its  merits,  the  rate  charged 
svill  be  secondary  with  the  shipper. 

Rates:  In  general  electric  lines  have  waited  for  the 
?team  roads  to  take  the  initiative  in  obtaining  increased 
rates.  The  electric  railways  have  rarely  fought  for  the 
broad  principle  of  a  special  rate  based  upon  the  superior 
service  rendered.  Proper  publicity  and  constructive 
work  by  the  traffic  departments  often  would  persuade 
the  public  to  pay  the  higher  price  that  bettPr  serv- 
ice deserves.  Early  morning  delivery  of  overnight 
shipments  and  accessibility  to  stations  entitle  the  elec- 
tric railway  to  a  differential  wherever  speed  is  the 
jssence  of  the  contract.  Often  electric  service  is  worth 
25  per  cent  more  than  steam  service  to  the  same  destina- 
tion. Some  utility  commissions  and  chambers  of  com- 
merce appreciate  these  inherent  reasons  for  higher 
rates,  but  sales  methods  are  required  to  market  the  su- 
perior product  of  freight  transportation,  build  up  more 
business  and  increase  revenue  regardless  of  steam  rates. 

Facilities:  In  order  to  secure  and  handle  freight 
business,  confidence  must  be  inspired  in  the  shipper. 
Proper  facilities  are  necessary.  Not  only  rolling  stock, 
both  motive-power  and  trailing,  must  be  provided,  but 
terminals  and  station  layouts  (according  to  the  char- 
acter of  the  business  to  be  handled),  including  passing 
md  industry  tracks  at  way-stations.  In  many  cases  it 
is  necessary  for  the  company  to  assist  in  locating  grain 
elevators,  coal  yards,  lumber  yards,  stock  yards  and 
loading  chutes,  and  sometimes  these  can  be  located  on 
the  railway's  property  with  long  term  leases. 

Two  paramount  results  which  must  be  accomplished 
before  an  extensive  and  flexible  electric  railway  freight 
service  can  be  profitably  instituted  in  the  various  states, 
both  for  inter-state  and  intra-state  traffic,  are  the  stand- 
ardization of  freight  rolling  stock  and  the  pooling  of 
trailing  equipment.  The  pooling  system  particularly 
applies  to  the  handling  of  inter-line  trailers,  of  which 
there  is  a  drastic  need  at  present.  The  Central  Electric 
Railway  Association  has  already  done  considerable  pio- 
neer work  along  both  of  these  lines. 


One  of  the  things  which  has  made  possible  the  ex- 
tensive development  of  freight  interchange  on  the  steam 
railways  has  been  the  flexible  working  of  the  inter- 
change pool,  which  was  operated  on  the  per  diem,  basis 
before  government  control.  Some  particular  method 
will  have  to  be  adopted  by  electric  railways  in  order 
more  extensively  to  develop  interline  traffic.  There 
must  be  no  restriction  as  to  destination  so  long  as  there 
is  a  pair  of  "electric"  rails,  reaching  to  points  far  and 
wide.  This  would  be  adhering  to  one  of  the  fundamen- 
tals of  economical  freight  operation,  which  is  to  keep- 
freight  on  its  original  wheels  as  long  as  possible. 

Merchandising  Is  Needed 

The  lack  of  merchandising  of  transportation  among 
electric  railways  is  so  evident  that  authorities  in  other- 
fields  comment  on  it.  Recently  Printers  Ink,  an  impor- 
tant advertising  magazine,  printed  the  following  edito- 
rial: 

What  is  the  matter  with  the  public  utilities,  especially 
the  electric  railways?  Many  of  them  seem  to  have  a  larger 
variety  of  troubles  than  ordinarily  falls  to  the  lot  of  any  one 
business.    They  are  abused  and  railed  at  from  every  side. 

On  the  one  hand,  they  have  lost  the  confidence  and  good 
will  of  the  public,  and  on  the  other  hand,  they  have  won  the 
suspicion  and  often  the  opposition  of  the  state  and  city  of- 
ficials. From  the  back,  investors  are  Inclined  to  withhold 
their  support,  and  in  front,  the  companies  are  confronted 
with  ever-increasing  operating  costs.  In  many  cases,  rate 
increases  would  seem  to  be  a  necessity,  but  because  of  the 
bitter  feeling  that  exists  toward  the  utilities  it  is  impos- 
sible for  them  to  get  permission  to  advance  their  charges. 
The  stopping  of  the  war  does  not  hold  out  any  relief  to 
them. 

What  is  wrong?  Why  should  a  business  that  renders  the 
public  such  a  necessary  service  be  so  mistrusted?  In  many 
cases  at  least  the  trouble  is  that  the  management  of  these 
companies  lacks  a  modern  merchandising  viewpoint.  It 
may  be  able  to  give  fair  service,  but  lacking  the  selling 
instinct  it  is  unable  to  sell  this  service  at  an  adequate- 
price.  In  any  properly  advertised  business,  it  is  easy  to 
get  a  just  price  for  the  product.  When  a  business'  cus- 
tomers are  sold  on  its  fairness,  they  are  always  willing  to- 
pay  any  necessary  price  advances. 

It  would  appear,  therefore,  that  where  a  public  utility 
is  rendering  satisfactory  service,  better  selling  methods 
would  overcome  many  of  its  problems.  In  numerous  cases, 
however,  the  poor  service,  that  the  companies  are  giving- 
is  the  cause  of  their  troubles.  Here  again  we  often  find 
that  the  actual  head  of  the  operating  end  of  the  property 
is  not  a  salesman.  Often  he  has  no  real  authority.  The- 
real  bosses  of  the  system  are  the  financiers  who  control 
it.  Frequently,  these  men  have  no  direct  connection  with 
the  sales  end  of  the  business.  They  have  no  knowledge  of" 
the  physical  needs  of  the  property  and  no  conception  at  all 
of  the  service  requirements  of  the  public.  All  they  do  is  to 
look  to  the  operating  head  to  make  the  system  pay,  and, 
lacking-  authority  to  institute  necessary  changes,  he  is  not- 
able to  accomplish  anything.  Thus  the  thing  goes  around 
in  a  vicious  circle. 

What  is  needed  is  proper  co-ordination  between  the  finan- 
cial and  the  operating  ends  of  the  business.  Then  as  the 
active  head  of  the  system  should  be  placed  a  man  who  in 
the  first  place  can  give  adequate  service,  and  after  that  is 
able  to  sell  it  and  to  get  a  compensatory  price  for  it.  This 
is  the  way  our  big  industrial  corporations  are  successfully 
managed.  It  is  the  way  our  harassed  public  utilities  should 
be  managed.  Until  they  are  thus  managed,  the  cry  for 
public  ownership  of  these  systems  will  keep  on  rising. 

The  question  naturally  arises  as  to  whether  freight 
service  should  be  advertised.  It  would  be  wasteful  for 
one  line  of  a  system  to  try  to  attract  business  from  one 
of  its  other  lines.  But  it  is  wrong  not  to  inform  the 
public  generally  on  the  matter  of  the  quickest  and  the 
best  route  to  market  its  goods,  and  tell  whom  to  see 
when  in  trouble  and  where  he  is  located,  etc. 

In  the  education  of  the  farmer  by  the  Bureau  of  Mar- 
kets, pointing  out  to  him  how  best  to  market  his  prod- 
ucts, the  electric  railway  can  do  much  good  by  running  in' 
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farm  publications  constructive  advertising  copy  calling 
attention  to  its  published  pamphlets,  schedules  and  gen- 
eral articles  describing  briefly  its  facilities.  In  view  of 
the  fact  that  a  large  number  of  the  farm  papers  are 
more  or  less  localized  to  certain  sections  of  the  country, 
covering  only  a  few  states,  it  is  easily  possible  to  find 
a  medium  that  will  effectively  cover  a  railway's  terri- 
tory. The  farmer  has  a  drastic  need  for  an  effective 
marketing  system  for  his  products.  The  electric  rail- 
way can  help  through  its  traffic  bureau  being  definitely 
informed  as  to  marketing  conditions  throughout  the  ter- 
ritory served.  Much  traffic  can  be  attracted  to  lines 
by  the  freight  personnel  coming  into  intimate  contact 
with  associations  of  farmers  and  other  business  organ- 
izations which  have  to  do  with  the  marketing  of  prod- 
ucts at  some  city  or  center.  The  traffic  department  can 
investigate  conditions  around  the  important  markets 
and  act  in  an  advisory  capacity,  so  that  the  farmer  can 
feel  safe  in  shipping  his  products  to  commission  brok- 
ers recommended  by  the  railway. 

In  some  cities  the  steam  railroads  go  so  far  as  to  pro- 
vide a  terminal  where  farm  products  are  shipped  to  cer- 
tain commission  brokers  for  daily  sale  or  reconsignment 
to  local  dealers.  This  same  scheme  is  possible  in  the 
electric  railway  field.  The  scheme  of  the  purely  farmers' 
market  in  many  cities  has  too  often  proved  a  failure  to 
require  any  further  comments  at  this  point,  other  than 
that  attempts  to  use  the  electric  railway  for  handling 
produce  to  such  markets  generally  have  been  expensive 
and  in  many  cases  unsatisfactory,  unless  it  was  possible 
to  move  all  goods  by  carload  lot. 

Manufacturing  industries  also  present  great  possi- 
bilities for  development  of  electric  railway  freight  traf- 
fic. These  industries  are  located  many  times  in  centers 
of  distribution  so  that  carload  shipments  of  products 
can  be  easily  handled  by  the  use  of  trailers  to  points 
on  the  electric  line.  This  also  holds  good  for  large 
wholesale  and  distributing  companies — for  example, 
such  as  chain  stores.  In  this  case  the  main  warehouse 
for  a  chain  of  stores  may  be  located  at  some  central 
point  where  the  electric  railway  can  handle  all  traffic 
to  the  various  stores  in  the  chain.  This  presents  a  con- 
tinuous flow  of  traffic  which  insures  the  electric  rail- 
way a  profitable  return,  as  most  of  this  freight  moves  in 
large  quantities  and  sometimes  carloads. 

Competing  with  the  Motor  Truck 

With  the  United  States  Railroad  Administration  econ- 
omizing in  its  freight  service,  passing  up  the  way  sta- 
tions and  giving  adequate  attention  to  only  the  larger 
terminals,  it  behooves  electric  railways  to  see  that  the 
motor  truck  does  not  take  advantage  of  the  lack  of  serv- 
ice performed  by  the  steam  railroads  to  points  which 
are  inherently  those  covered  by  electric  railways.  In 
different  parts  of  the  country  we  now  find  motor  truck 
lines  well  established  for  handling  freight  as  well  as 
passenger  traffic.  In  the  rarest  cases  do  we  find  the 
motor  truck  acting  as  a  feeder  to  electric  lines.  Gen- 
erally it  is  taking  the  cream  of  the  traffic  which  belongs 
to  the  electric  railway. 

Unfortunately,  the  advertising  which  was  used  by 
the  Highways  Transport  Committee  under  the  auspices 
of  the  Council  of  National  Defense  has  done  consider- 
able unintentional  harm  to  the  electric  railway  industry 
in  the  way  of  furthering  motor  transportation.  With 
this  constructive  literature  not  only  went  material  ex- 
plaining to  the  public  in  general  that  it  was  patriotic 
to  use  the  motor  truck  in  that  this  meant  "saving  a 


freight  car  for  Uncle  Sam,"  but  there  was  also  in- 
structive literature  published  which  would  aid  the  mo- 
tor-truck owner  to  establish  freight  routes. 

Moreover,  the  establishment  of  the  Return-Loads  Bu- 
reaus was  an  attempt  to  stabilize  motor-truck  trans- 
portation. Not  only  the  Council  of  National  Defense, 
through  the  Highways  Transport  Division,  did  every- 
thing to  promote  this  movement,  but  even  the  Post  Office 
Department  expressed  considerable  sympathy  for  it. 
The  perfection  of  the  return-load  system  was  expected 
to  prove  a  boon  to  manufacturers  of  specialties,  who, 
for  the  very  reason  that  they  ship  in  less-than-car-load 
lots,  have  suffered  most  severely  from  the  traffic  jam 
on  the  railroads.  Through  this  scheme  of  return  loads, 
and  other  things,  it  has  been  possible  for  the  motor 
truck  to  establish  itself  in  the  minds  of  the  shipping 
public  as  being  a  first-class  means  of  handling  freight. 

From  the  foregoing  it  can  be  readily  seen  that  the 
motor-truck  promoters  are  wide  awake  and  aggressive. 
Therefore,  it  seems  high  time  for  united  action  from 
the  electric  railway  industry.  It  is  important  that  the 
industry  be  awakened  to  the  fact  that  it  will  be  neces- 
sary to  co-ordinate  all  the  available  facilities  and  ag- 
gressive methods  of  conducting  business  in  order  to 
combat  the  encroaching  competition  from  the  motor 
truck. 

Some  of  the  more  or  less  sane  motor-truck  oper- 
ators feel  that  the  function  of  trucks  is  to  act  as  feeders 
to  existing  transportation  systems,  and  especially  to  the 
electric  railway,  owing  to  its  rapid  transit.  Possibly  the 
ultimate  solution  of  this  problem  lies  in  the  regulation 
of  the  motor  truck  by  the  several  states  and  in  the  use 
of  the  electric  railway  and  the  motor  truck  in  one  or 
all  of  three  ways: 

1.  Let  the  motor  truck  be  used  as  a  direct  feeder  for 
l.c.l.  freight  to  the  electric  railways. 

2.  Through  a  system  of  containers  let  the  motor-truck 
operators,  like  forwarding  agents  at  seaboard,  collect 
freight  from  certain  distribution  centers  to  be  shipped 
via  the  electric  railway. 

3.  Let  the  motor-truck  be  used  in  shuttle  service  be- 
tween electric  railway  systems  that  require  a  link  for 
a  through  freight  route. 

The  foregoing  remarks  have  been  made  with  the  in- 
tention of  pointing  out  a  few  fundamentals  that  will 
have  to  be  considered  in  developing  freight  traffic.  Much 
remains  to  be  said  about  facilities,  but  the  greatest 
action  necessary  is  the  provision  for  organizations  to  de- 
velop freight  traffic,  backed  by  proper  merchandising 
methods  and  aggressive  salesmanship  based  on  public 
psychology. 


Electric  Railways  in  China 

According  to  a  recent  report  of  the  Department  of  | 
Commerce,  only  three  cities  in  China  have  electric  rail- 
ways at  pre.sent — Shanghai,  Tientsin  and  Hong  Kong. 
Canton  is  considering  the  installation  of  one,  and  Muk- 
den, in  Manchuria,  has  a  horse-car  line.  The  line  in 
Shanghai  is  the  largest  and  in  1916  had  25.8  miles  of 
track,  ninety  motor  cars,  seventy  trailers  and  seven 
trackless  trolleys.  The  company  had  a  capital  stock 
of  $1,600,000  on  which  in  1916  it  paid  10  per  cent. 
There  is  a  second  line  in  the  French  concession  and  a 
native  system  in  the  Chinese  city.  Most  of  the  develop- 
ment has  been  in  the  hands  of  the -British  and  most  of 
the  equipment  was  made  in  England. 
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Power  Plant  Economies  and  Freight  Discussed 

by  C.  E.  R.  A. 

At  Cleveland  Meeting  of  Feb.  27  and  28  Papers  by  G.  H.  Kel- 
say  and  A.  B.  Cole  Brought  Out  Much  Further  Information 


A  PARTIAL  report  of  the  proceedings  of  the  annual 
meeting  of  the  Central  Electric  Railway  Asso- 
-  ciation,  held  at  Cleveland  on  Feb.  27  and  28; 
was  given  in  last  week's  issue  of  this  paper.  It  covered 
principally  the  Thursday  program.  On  Thursday  eve- 
ning nearly  270  persons  participated  in  a  dinner-dance 
in  the  grand  ball-room  of  the  Hotel  Cleveland.  On 
Friday  morning  papers  were  presented  by  G.  H.  Kelsay, 
on  "Power  House  Economies,"  and  A.  B.  Cole,  on  "De- 
velopment of  Freight  Traffic  on  Interurban  Lines."  The 
papers  are  abstracted  in  this  issue. 

J.  T.  Beasley  Speaks  at  Banquet 

The  only  speaker  after  the  dinner  on  Thursday  eve- 
ning was  John  T.  Beasley,  an  attorney  of  Terre  Haute, 
Ind.  The  program  was  arranged  thus  to  give  the 
speaker  ample  time  to  cover  his  subject  thoroughly  and 
to  permit  early  closing  for  the  dance.  Mr.  Beasley's 
central  topic  was  the  fundamental  essentiality  of  elec- 
tric transportation,  and  its  right  to  existence  and  pro- 
tection. There  are,  he  said,  no  fundamental  legal  bar- 
riers to  the  raising  of  rates  if  failure  to  raise  them 
would  constitute  virtual  confiscation.  There  is  a  reserve 
power  in  law  and  in  government  which  will  take  care  of 
the  exigencies  of  a  situation  like  that  in  which  the 
electric  railways  now  find  themselves.  Relief  will  be 
granted  them  because  justice  demands  it. 

Mr.  Beasley  pointed  out,  however,  that  success  de- 
pends upon  adapting  equipment  to  the  service  which 
the  public  demands.  We  are  in  a  time  of  change,  but 
not  all  change  represents  progress.  Real  progress  is 
the  need  of  the  hour.  In  view  of  the  future  that  there 
is  for  the  electric  railway  transportation  industry  there 
is  every  reason  why  managers  should  "stand  by  their 
guns"  in  its  defense.  They  are  trustees  for  the  proper- 
ties which  they  operate  and  they  represent  the  interests 
of  those  who  have  invested  funds  in  the  enterprise. 

Friday  Morning  Discussion  on  Power  Plant 
Economies 

A  lively  discussion  followed  the  presentation  of  Mr. 
Kelsay's  paper.  In  answer  to  a  question  as  to  the  most 
economical  vacuum  to  be  maintained  in  a  power  plant, 
he  said  that  this  depends  so  much  upon  local  conditions 
that  no  general  average  can  be  stated.  Another  ques- 
tion related  to  the  possible  advantage  of  a  thin  scale  in 
boiler  tubes  to  prevent  corrosion.  Mr.  Kelsay  said 
that  such  scale  is  not  desirable. 

L.  P.  Crecelius,  superintendent  of  power  Cleveland 
Railway,  said  that,  as  pointed  out  in  the  paper,  the 
keystone  to  the  whole  situation  is  efficient  operation  of 
such  facilities  as  are  now  available.  It  is  quite  likely 
that  the  price  of  fuel  will  remain  higher  than  hereto- 
fore, as  the  two  large  items  of  high  labor  and  transpor- 
tation costs  will  operate  to  sustain  the  price  of  fuel 
some  60  to  70  per  cent  above  the  former  level.  As  a 
consequence   all   attention   must   now   be   concentrated 


upon  the  judicious  use  of  this  fuel.  Several  means  of 
doing  this  have  not  been  generally  used,  but  the  time 
has  now  come  when  neglect  to  practice  obvious  econo- 
mies cannot  be  justified  or  tolerated. 

To  the  economies  listed  by  Mr.  Kelsay  Mr.  Crecelius 
added  the  following: 

1.  In  boiler  plants  the  addition  of  mechanical  soot 
blowers  may  result  in  a  saving  of  5  per  cent  in  fuel 
when  these  are  properly  installed  and  operated  in  con- 
junction with  pyrometers  whose  thermal  couples  are  so 
placed  in  the  boiler  setting  as  to  yield  a  continuous 
record  of  the  temperature  of  the  ga^s  escaping  to  the 
smoke  stack. 

2.  In  plants  not  already  equipped  with  superheaters 
a  fertile  field  for  economizing  exists.  A  moderate  de- 
gree of  superheat,  say  50  deg.  Fahr.  at  the  throttle  for 
reciprocating  engines  and  75  deg.  for  turbines,  may 
yield  a  fuel  saving  of  5  per  cent. 

3.  In  general  too  little  attention  is  given  to  the 
extravagant  losses  from  excessive  blowing-off  of  boilers 
and  water  columns,  and  neglect  of  maintaining  control 
valves  in  good  condition.  A  good  plan  is  to  gather 
every  form  of  drainage  from  boilers  into  a  common 
main  which  ends  in  a  suitable  tank.  This  should  be 
provided  with  a  recording  pyrometer  as  a  check  against 
excessive  blow-off  intervals  and  duration,  and  to  indi- 
cate leaks.  With  this  arrangement  the  tank  water  will 
always  be  hot  unless  all  leaks  are  stopped.  Thus  the 
blow-offs  can  be  cut  down  to  the  minimum,  the  limit 
being  set  by  the  feed-water  quality.  Careful  attention 
along  the  lin^  indicated,  including  the  stopping  of 
safety-valve  blow-offs,  can  save  5  per  cent  in  fuel. 

Wliile  the  installations  suggested  may  require  some 
additional  capital  expense,  the  devices  are  not  very  ex- 
pensive and  their  use  is  fully  justified  by  the  present 
high  cost  of  fuel. 

M.  B.  Lambert,  Westinghouse  Electric  and  Manufac- 
turing Company,  said  while  power  house  economies  are 
important,  economy  in  the  operation  of  cars  should  not 
be  overlooked.  Charles  L.  Henry,  Indianapolis  &  Cin- 
cinnati Traction  Company,  emphasized  the  necessity  for 
taking  advantage  of  the  savings  suggested  in  order  to 
offset  the  increased  cost  of  getting  coal  out  of  the 
mines.  W.  E.  Rolston,  Chicago,  Lake  Shore  &  South 
Bend  Railway,  said  that  car  and  power  plant  operation 
are  so  closely  related  that  they  must  be  considered  to- 
gether. For  example,  judicious  use  of  trailers  during 
rush  hours  might  have  a  beneficial  effect  on  the  power 
plant  load.  Another  speaker,  referring  to  plant  person- 
nel, urged  that  positions  in  the  power  plant  be  made 
attractive  to  technically  trained  men.  Otherwise  the 
railways  will  be  dependent  upon  men  whose  experience 
has  not  been  sufficiently  wide  to  enable  them  to  secure 
the  economies  outlined  by  Mr.  Kelsay.  H.  H.  Norris, 
Electric  Railway  Journal,  gave  results  of  a  sample 
calculation  to  show  the  importance  of  practicing  econo- 
mies in  the  boiler  room,  where  the  greatest  savings  are 
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possible.  He  estimated  that  $45  per  day  could  be  saved 
in  fuel  in  a  5000-kw.  plant,  with  a  load  factor  of  30  per 
cent  and  a  coal  cost  of  $6  per  ton.  Mr.  Crecelius  made 
the  point  that  CO,  recorders  must  be  used  in  conjunc- 
tion with  intelligent  flue-gas  analysis.  He  also  cited  a 
case  where  in  a  coal  contract  provision  is  made  for  a 
price  reduction  when  the  ash  content  exceeds  a  pre- 
scribed amount. 

Development  of  Freight  Traffic  on 
Interurban  Lines  Discussed 

F.  D.  Norviel,  Union  Traction  Company  of  Indiana, 
opened  the  discussion  on  Mr.  Cole's  paper  by  pointing 
out  some  of  the  practical  aspects  of  the  situation.  The 
cost  of  handling  freight  on  electric  lines  had  proved  to 
be  much  greater  than  was  originally  supposed.  The 
same  situation  was  disclosed  with  respect  to  the  steam 
roads  in  connection  with  their  applications  for  rate 
revisions.  The  accounting  end  of  the  electric  freight 
business  had  not  received  the  attention  it  deserved. 
Mr.  Norviel  expressed  approval  of  Mr.  Cole's  ideas  re- 
garding advertising,  and  said  that  publicity  campaigns 
should  be  conducted  by  groups  of  electric  railways 
rather  than  by  individual  roads.  He  believes  that  per- 
sonal solicitation  is  even  more  effective  than  advertis- 
ing, but  that  this  should  be  supplemented  by  printed 
matter  giving  rates,  schedules,  points  reached,  etc.  If 
the  electric  railways  would  pool  their  advertising  ex- 
penditures  much   better   results   could   be   secured. 

C.  E.  Morgan,  Michigan  Railway,  showed  the  econ- 
omy of  handling  freight  at  night,  thus  making  possible 
the  better  use  of  the  railway  facilities.  Early  morning 
deliveries  are  greatly  appreciated  by  shippers.  Electric 
lines  have  now  a  great  opportunity  to  develop  this 
business  on  account  of  the  present  disinclination  of  the 
steam  roads  to  cater  to  short-haul  traffic.  Prompt  action 
will  solve  the  problem  of  motor-truck  competition.  C. 
A.  Laney,  Northern  Ohio  Traction  &  Light  Company, 
expressed  the  belief  that  the  collection  and  delivery 
feature  must  be  added  to  the  freight  service.  He  urged 
that  legislation  be  secured  to  impose  fair  road  taxes  on 
the  motor-truck  owners,  as  it  is  lack  of  these  that 
makes  it  possible  for  the  trucks  to  take  legitimate  busi- 
ness from  the  railways.  Mr.  Morgan  replied  that  col- 
lection and  delivery  add  unwarranted  expense  to  the 
service  and  he  does  not  believe  their  use  to  be  expedient. 
Bert  Weedon,  Interstate  Public  Service  Company,  made 
an  informal  statement  for  the  Indiana  committee  on 
motor  truck  competition  to  the  effect  that  the  commit- 
tee favors  an  aggressive  advertising  campaign.  He 
believes   in   pick-up  and   delivery   service. 

President-elect  Collins  Takes  the  Chair 

After  the  discussion  on  freight  matters  President 
Coen  announced  that  Secretary-Treasurer  Neereamer's 
report  had  been  printed  and  that  it  shows  the  society 
to  be  in  flourishing  condition.  He  called  for  the  report 
of  the  nominating  committee  which  was  approved  unan- 
imously and  the  candidates  to  ofRce  were  declared 
elected.     The  list  of  names  was  printed  last  week. 

In  resigning  the  chair  to  his  successor,  Retiring- 
President  Coen  thanked  especially  those  who  prepared 
papers  for  this  and  previous  meetings,  and  expressed 
appreciation  for  the  co-operation  which  he  had  enjoyed. 
Mr.  Collins,  in  taking  the  chair,  expressed  his  desire 
particularly  that  the  boat  ride  in  July  should  be  a  great 
success.  The  meeting,  which  all  present  considered  one 
of  the  best  ever  held,  then  adjourned. 


Italy  Prefers  Straight  to  Zone  Fares 

Application  of  Extended  Zone  Plan  to  One-Man 

and  Other  Recent  Types  of  Cars 

Presents  Difficulties 

By  Ferdinando  C.  Cusani 

Milan,  Italy 

I  HAVE  read  with  much  interest  the  letter  from  I.  H. 
Moir,  published  in  your  issue  for  Dec.  21,  and  I 
would  like  to  point  out  some  facts  relating  to  the  con- 
troversy between  zone  versus  straight  fares. 

While  the  zone  system  originated  in  Europe,  it  is  bv 
no  means  universal  on  this  side  of  the  Atlantic.  Many 
of  the  largest  street  railways  in  Italy,  for  instance,  have 
always  been  operating  on  a  straight-fare  basis,  while 
there  is  a  very  strong  movement  toward  the  abandon- 
ment of  zone  fares  in  city  transit  service. 

Most  of  the  municipally-owned  systems  are  operated 
on  the  basis  of  straight  fares,  and  many  private  proper- 
ties have  adopted  them,  either  wholly  or  in  part,  es- 
pecially when  they  have  had  to  fight  municipal  com- 
petition. And  whenever  new  contracts  or  franchises  are 
considered,  the  straight  unit  fare  is  always  set  as  an 
absolute  condition  for  city  service,  while  a  return  to  the 
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zone  fare  is  as  far  from  the  minds  of  the  regulating 
bodies  as  the  thought  of  returning  to  the  horse  cars  of 
olden  days. 

Of  course  some  of  the  special  fare  arrangements 
which  seem  so  greatly  to  disturb  rapid  transit  execu- 
tives in  the  United  States  are  not  in  use  in  this  country. 
Transfers,  for  instance,  are  never  issued  so  freely,  and 
on  some  of  the  bigger  systems  (in  Milan,  for  instance) 
they  are  not  issued  at  all.  Strip  tickets  also  are  wholly 
unknown.  On  the  other  hand,  reduced  early  mornin? 
fares  and  commutation  tickets  are  an  almost  universn! 
practice  in  Italy. 

These  commutation  tickets,  which  as  a  rule  are  issued 
for  one  month,  three  months,  six  months  or  one  year 
and  carry  a  perforated  photograph  of  the  bearer  for 
identification,  are  good  for  any  number  of  rides  during' 
the  period  for  which  they  have  been  issued,  either  on 
one  line  or  on  a  given  number  of  lines  or  on  the  whole 
system,  according  to  the  price  paid.  On  the  Rome 
municipal  lines,  for  instance,  a  commutation  card  good 
for  one  line  and  one  month  costs  6  liri  and  20  centesimi 
(about  $1.16)  while  a  monthly  commutation  card  for 
the  whole  system  of  ten  lines  costs  15  liri  and  60  cen- 
tesimi. 

Italian  straight  fares  average  15  centesimi  (3  cents) 
for  regular  service  and  5  centesimi  (1  cent)  for  early 
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lorning  traffic  between  6  and  8  or  8:  30  o'clock,  with 
,  few  systems  charging  10  centesimi  (2  cents)  for 
lorning  service,  20  centesimi  (4  cents)  for  all-day  serv- 
se  and  25  centesimi  (5  cents)  for  owl  service.  With 
he  exception  of  the  morning  fares,  which  aren't  taxed, 
,11  other  fares  include  a  tax  of  5  centesimi  (1  cent)  per 
ide  levied  by  the  government,  which  thereby  assumes 
he  burden  of  paying  all  war  bonuses  and  wage  in- 
reases  to  traction  employees.  When  one  realizes  that 
nany  of  these  straight-fare  street  railway  systems 
hough  having  had  to  fight  with  a  metal,  materials  and 
upply  situation  much  worse  than  that  which  has  taken 
ilace  in  America  (girder  rails  for  instance,  whenever 
hey  could  be  found,  up  to  last  November  were  paid  for 
,t  the  average  rate  of  25  cents  a  pound)  were  actually 
aaking  money,  one  cannot  but  speak  highly  of  the  popu- 
arity  of  this  scheme  over  here. 

And  now,  talking  about  American  railways,  I  should 
■eally  like  to  see  the  happy  results  of  applying  the  Brit- 
sh  zone  ticket  scheme  to  the 
atest  designs  of  prepayment 
;ars;  let's  say,  for  instance, 
:o  the  Birneys  or  the  Peter 
SVitts.  How  could  the  pas- 
sengers be  checked  up  without 
indue  complication?  Or  how 
jould  overriding  efficiently 
De  prevented  without  the 
iddition  of  a  very  strong  in- 
spection force,  which  would 
lecessarily  entail  the  use  of 
)ne  more  man  for  every  few 
;ars?  The  Mahoning  &  She- 
lango  Railway  seems  to  have 
resorted  to  the  system  (which 
!  e  e  m  s  only  practicable  on 
Peter  Witt  cars)  of  fare 
okens  distributed  by  the  mo- 
orman  when  the  passenger 
)oards  the  car.  Such  a  plan 
night  be  feasible  in  cities  of 

iuch  relatively  small  size  as  Youngstown,  Ohio,  but  the 
same  plan  could  hardly  be  carried  out  along  Broadway  or 
Forty-second  Street  in  New  York  City,  where  the  traffic 
md  the  operation  of  the  car  are  bound  constantly  to 
ibsorb  the  attention  of  the  motorman. 

And  how  will  the  motormen-conductors  of  Bimey 
;ars  deal  with  overriding  passengers?  Will  they  have 
;o  leave  their  post,  thereby  making  an  emergency  stop, 
whenever  a  passenger  attempts  to  ride  farther  than 
lis  ticket  allows  him?  Or  will  they  wait  to  nab  him 
when  he  tries  to  get  out,  thus  interfering  with  the  col- 
ection  of  fares  from  entering  passengers?  And  how 
.vill  they  manage  to  issue  a  number  of  widely  different 
;ypes  of  tickets,  punch  them  and  make  change  with- 
out considerably  increasing  the  length  of  the  stops, 
;hcreby  absolutely  "killing"  all  the  good  points  and 
qualities  which  allow  the  one-man  safety  car  to  be  a 
real  relief  during  rush-hour  congestion? 

Mr.  Moir  seems  to  overlook  one  more  fact;  that  is, 
that  all  of  the  modern  traction  equipment  in  the  United 
States  is  built  for  and  operated  along  the  prepayment 
plan.  The  reason  for  this  seems  to  have  been  both  the 
promotion  of  safety  and  the  assurance  that  alt  rides 
shall  be  paid  for.  Most  all  of  these  cars  are  equipped 
with  door  and  step  control  of  some  kind,  which  must  be 
operated  by  the  conductor  from  a  fixed  point.  All  of 
them,  barring  the  Peter  Witts,  afford  only  small  ca- 


pacity for  prepayment  while  in  motion,  and  the  secret  of 
their  success  lies  only  in  the  simplicity  of  fare-box  and 
straight-fare  collection.  Would  you  like  to  imagine,  for 
instance,  a  Montreal  pay-as-you-enter  train  loading  on 
a  snow-storm  day  and  the  conductors  fumbling  with 
a  series  of  tickets  of  the  British  type,  that  is  to  say, 
all  diflerent,  small  and  capable  of  being  punched  only 
with  difficulty?  What  would  the  prospective  car  riders 
think  of  the  scheme,  and  wouldn't  this  be  a  splendid 
opportunity  both  for  the  jitneys  and  Henry  Ford's  "tin 
Lizzies"  ? 

Prefers  Pay-Enter-Pay-Leave  Plan 

If  I  may  express  my  humble  opinion  on  this  subject, 
I  would  say  that  the  only  scheme  that  seems  rather  fair 
and  feasible  is  the  two-zone  pay-enter-pay-leave  plan, 
as  used  in  some  American  cities  now.  This  system, 
though  not  perfect,  seems  to  be  the  only  method  that 
may  rather  easily  be  applied  to  the  thousands  of  pre- 
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duplex  zone  interurban  ticket  used  by  rome  electric  railw.\t  & 

tramway  company 

payment  cars  now  in  operation  all  over  the  North  Amer- 
ican Continent.  Such  a  plan  is  fair  to  the  public  in 
that  it  tends  to  keep  the  average  short  ride  in  the  center 
of  the  city  at  the  minimum  fare  while  it  puts  an  in- 
creased burden  on  passengers  going  or  coming  from  the 
suburbs.  It  thus  encourages  the  short  haul  which  seems 
by  far  the  most  profitable  and  makes  the  long  haul  fairly 
and  honestly  pay  for  itself. 

As  for  the  forms  of  checks  submitted  by  Mr.  Moir, 
they  do  not  seem  to  differ  at  all  from  the  usual  British 
pattern  as  supplied,  for  example,  by  the  Auto-Ticket 
Company,  Ltd.,  of  Liverpool  or  by  Whiting  &  Sons  of 
London,  from  either  of  whom  anyone  interested  could 
probably  obtain  very  interesting  catalogs  and  literature 
amply  dealing  with  this  matter. 

Finally,  the  zone-punch  ticket  system  requires  a  great 
deal  of  checking  and  accounting,  a  thing  which  by  no 
means  can  be  overlooked  in  the  United  States,  where 
people  seem  to  be  rather  busy  and  accountants,  there- 
fore, do  not  happen  to  be  lying  round  the  streets. 

As  of  possible  interest  some  tickets  employed  in  and 
about  Rome  are  shown.  The  largest  is  a  form  of  du- 
plex ticket,  which  is  used  on  the  interurban  line  of  the 
Rome  Electric  Railways  &  Tramways  Company,  and  is 
a  real  terror  to  the  passengers,  the  conductors  and  the 
cashier's  accountants.  The  right-hand  side  of  this  ticket 
is  a  stub  retained  in  the  book  issued  to  the  conductor. 


466 


Electric    Railway    Journal 


Vol.  53,  No.  10 


and  these  stubs  are  checked  by  the  accounting  depart- 
ment. The  second  illustration  shows  a  commuter's 
ticket  used  on  the  Rome  Municipal  Railway.  This  card 
is  carried  by  the  commuter  in  an  identification  booklet 
bearing  his  perforated  photograph  and  his  and  the  man- 
ager's signatures.  For  single  fares  on  the  Rome  mu- 
nicipal lines,  the  straight  fare  is  in  force,  and  half  of 
the  net  earnings  go  to  the  employees  on  a  very  modern 
and  efficient  profit-sharing  plan. 

I  hope  that,  if  perchance  Mr.  Moir  should  read  this 
article,  he  will  excuse  somebody  living  much  farther 
than  himself  from  the  United  States  for  not  sharing 
his  opinions  about  zones  and  all  their  blessings. 


Safety-Car  Operation  in  Seattle 

Traffic  Jumps  on  Capital  Hill  Line — Two  New 

Lines  Operated  with  Interpolated 

One-Man  Cars 

SAFETY-CAR  operation  on  the  Summit  Avenue  line 
in  Seattle,  which  began  in  1915,  has  given  officials 
of  the  Puget  Sound  Traction,  Light  &  Power  Company 
a  good  idea  of  how  these  cars  handle  traffic. 

The  data  given  in  Table  I  were  compiled  to  show  how 
the  safety  cars  on  this  line  fitted  into  the  traffic  sched- 
ule, what  was  the  loading  time  and  what  percentage 
of  the  traffic  they  carried.  The  data,  which  were  con- 
sidered to  be  typical,  were  taken  between  4  p.m.  and 
6  p.m.  on  July  17.  The  point  of  observation  was  on 
Third  Avenue  near  Pike  Street,  before  the  diversion  of 
cars  which  turn  off  Pike  Street. 

The  power  consumption  on  one  of  the  Summit  Ave- 
nue safety  cars,  equipped  with  G.  E.  motors,  was  1.51 
kw.-hr.  per  car-mile,  averaged  over  4626  car-miles.  In 
considering  this  power  consumption  it  should  be  noted 
that  there  is  practically  no  level  track  on  the  Summit 
Avenue  line.    The  grades  are  as  follows: 

2400  ft.  of  3 .  4  per  cent  grade 
1000  ft.  of  4.  5  per  cent  grade 

600  ft.  of  6 . 8  per  cent  grade 

600  ft.  of  6 .  0  per  cent  grade 

300  ft.  of  8 .  0  per  cent  grade 
Remainder,  from  1  per  cent  to  2 .  5  per  cent 

The  length  of  the  round-trip  route  is  4.89  miles.  For 
the  most  part  it  runs  through  a  residential  and  apart- 
ment-house district,  averaging  about  nine  stops  of  6.6 
seconds  duration  for  each  car-mile.  The  schedule  speed, 
covering  layovers,  varies  from  7.4  to  6.1  m.p.h. 

On  Aug.  5,  1918,  as  noted  in  the  Electric  Railway 
Journal  of  Sept.  28,  1918,  the  company  interpolated 
five  one-man  cars  over  the  densely  settled  portion  of 

TABLE  I— ONE-MAN  OPERATION  ON  SUMMIT  AVENUE  LINE   IN 
SEATTLE  ON  JULY  17,   1918 


Two-Man    Summit  Line 


Cars 

I03» 

86 

1.2 


Number  of  cars  operated 

Per  cent  of  total 

Actual  average  headway  (minutes) 

Headway  for  thirty  minutes  at  Third  Avenue 

and  Pilie  Street  (minutes) 0.9 

Headway  for  thirty  minutes  at  Third  Avenue 

and  Union  Street  (minutes — scheduled) 

Number  of  passengers  carried 6,298 

Per  cent  of  total 90^6 


Safety  Cars 
17 
14 
7 

4.0 


Passengers  per  car . 


61 


649 

9  4 

38 

3  02 

22.7 

7  5 


Total 

120 

100 

I 

0.9 

0.75 
6,947 
100  0 

58 


tLoading  time  per  passenger  (seconds) IkV 

TLoading  time  per  car  (seconds) 30. 7 

{Passengers  loaded  per  car 12.3 

♦This  represents  the  total  number  of  cars  operating  on  six  different  lines 
approximately  seventeen  on  each  line.  ,.,.,.  ^  ^   ^        j      j 

**  A  front-end  collector  was  on  hand  to  help  with  two-man  cars,  but  rendered 
no  assistance  to  the  one-man  cars.  The  apparently  excessive  loading  time  of  both 
types  of  cars  was  due  to  the  crowded  condition  of  the  platforms,  which  interfered 
with  the  boarding  passengers.  ...  ..  ,•        , 

t  These  last  three  items  were  the  results  of  observations  covering  a  portion  of 
the  period  mentioned  (4  p.m.  to  6  p.m.)  on  two  successive  days 


TABLE  II.     OPERATING  CONDITIONS  ON  TWO  NEW  ONE-ALW 

CAR  LINES  IN  SEATTLE 
1.  Kinnear  Park  Line; 

Two-Man         One-Man 


Cars 
*123 


Min. 


Cars 
16 

11.5 
7.  5  Min 
299 
5.7 
19 


Total 
139 
100 
52S« 
5,235 
100 
47 


.Number  of  cars  scheduled 

Per  cent  of  total 88 

Average  scheduled  headway 1 

Number  of  passengers  carried 4,936 

Per  cent  of  total 94.3 

Passengers  per  cart ,         51 

Length  of  round  trip,  one-man  cars,  4.2  miles. 

Scheduled  speed,  including  layover  time,  6.6  m.p.h. 

Scheduled  speed,  not  including  layover  time,  7.2  m.p.h. 

One-man  cars  on  Kinnear  Line  alternate  with  through  two-man  cars. 

A.M.      M. 

Headway  previous  to  one-man  operation 7  8 

Headway  with  one-man  operation 3 J         4i 

2.  Broadway  Line: 
Scheduled  speed,  including  layover  time,  6.6.  m.p.h. 
One-man  cars  alternate  with  through  two-man  cars. 

A.M.      M. 

Headway  previous  to  one-man  operation 7  7J 

Headway  with  one-man  operation 45         4J 

NOTE — Number  of  cars  scheduled  northbound  on  First  Avenue  at  Pike  Stre 
between  4  p.m.  and  6  p.m.  on  week  days. 
*  This  includes  eight  different  lines, 
t  Excluding  .Mki  and  Fauntleroy  cars — practically  empty  at  this  time. 

the  Capital  Hill  line.  It  is  interesting  to  note  that 
about  eight  weeks  after  the  installation  a  general  traffic 
check  showed  that  this  line  had  gained  11  per  cent  in 
traffic  while  other  lines  during  the  same  period  showed 
a  gain  of  only  4  per  cent.  It  is  believed  that  this  in- 
crease, in  large  measure,  represents  passengers  wha 
traveled  in  private  automobiles  when  'car  service  was 
less  frequent.  The  safety  cars  added  IB  per  cent  to 
the  car-hour  total  on  the  Capital  Hill  line. 

Since  the  time  when  the  Capital  Hill  one-man  opera- 
tion was  begun,  the  company  has  installed  one-man  serv- 
ice on  two  additional  lines  running  into  the  down-town 
district — the  Kinnear  Park  line  and  the  Broadway  line. 
Data  regarding  operation  on  these  two  lines  are  given 
in  Table  II.  Seattle  now  has  four  one-man  car  lines. 
On  the  Summit  Avenue  line  operation  is  by  one-man 
cars  entirely,  but  on  the  other  three  lines  one-man  turn- 
back service  is  operated  in  connection  with  two-man 
through  cars.  

Unusual  Tramway  Operation  in  Russia 


Copynght  by  Committee  on  PubUc  Information 

TRAMWAY  CAR  AT  ARCHANGEL,  OPERATED  BY 
AMERICAN   SOLDIERS 

A  STREET  car  strike  in  Archangel,  North  Russia, 
the  headquarters  of  the  American  North  Russia'i 
expeditionary  forces,  caused  the  military  authorities  to 
press  soldiers  into  service  to  restore  order.  A  car  op- 
erated by  an  American  soldier  is  shown  in  the  accom- 
panying photograph,  while  in  the  crowd  surrounding 
the  car  are  two  American  bluejackets.  This  is  one  of 
the  first  United  States  official  pictures  from  the  Amer- 
ican front  in  North  Russia. 
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Six  Hundred  Safety  Cars  in  Sixty  Cities 

New  England  Street  Railway  Club  Is  Told  How  Use  of  Safety 
Car  Is  Still  Spreading  Rapidly  —  Safety  Cars  Are  Reve- 
nue  Producers,   Expense   Cutters   and   Good   Will   Gainers 


SAFETY  cars  occupied  the  center  of  the  stage  at 
a  meeting  of  the  New  England  Street  Railway 
Club  in  Boston,  Mass.,  on  Feb.  27.  In  intro- 
Jucing  J.  C.  Thirlwall,  consulting  engineer  General 
Electric  Company,  as  the  first  speaker.  President  R. 
N.  Perkins  pointed  out  that  the  safety  car  offers  the 
iperating  man  an  opportunity  to  regain  the  good  graces 
if  his  patrons — something  greatly  needed  at  this  time. 
Mr.  Thirlwall  said  he  could  not  refrain  from  recall- 
ng  a  prediction  made  in  October.  1917,  that  the  wide- 
ipread  use  of  the  safety  car  was  slated  for  early  realizn.- 
ion.  About  fifty  Birney  cars  were  in  operation  at  that 
ime  in  six  cities,  and  data  as  to  their  service  results 
vere  relatively  few.  Today  more  than  600  such  cars 
ire  in  service  in  more  than  sixty  cities,  ranging  in 
ize  from  towns  of  20,000  population  to  towns  of  400,- 
lOO  like  Seattle,  and  even  Brooklyn,  where  certain  lines 
ire  operated  with  safety  car  units. 

A  striking  feature,  Mr.  Thirlwall  said,  is  that  thp 
ise  of  safety  cars  has  spread  rapidly  after  the  initial 
nstallations.  Thus,  from  one  car  at  Seattle,  three  in 
5ellingham  and  two  in  Everett,  Wash.,  thirty  are  now 
m  order  for  Seattle,  sixty  for  Tacoma,  thirty  for  Bell- 
ngham  and  fourteen  for  Everett,  with  others  adopted 
n  Vancouver,  Astoria,  Aberdeen,  and  Portland,  Ore. 
!'he  most  "historic"  installation,  that  at  Fort  Worth, 
las  been  in  service  for  three  years,  and  all  but  one  of 
he  sizeable  cities  in  Texas  are  using  safety  cars.  This 
xception,  San  Antonio,  apparently  did  not  install  the 
ervice  properly,  making  the  mistake  of  placing  the 
are  box  too  far  away  from  the  motorman  and  thus 
lowing  down  the  schedule  to  a  point  which  aroused 
opular  disfavor. 
The  safety  car  is  in  use  in  about  twenty  cities  of  the 
liddle  West.  The  East  has  been  slower  to  take  up  the 
dea,  but  early  installations  at  Plymouth,  Mass.,  and 
iangor.  Me.,  are  giving  good  service.  Within  the  last 
wo  months  large  success  has  been  attained  in  their  use 
t  Bridgeport,  Conn.  Brooklyn  and  Trenton  are  also 
ailing  into  line. 

According  to  Mr.  Thirlwall,  the  success  of  the  safety 
ar  now  merely  depends  on  the  adaptability  to  a  par- 
icular  installation,  the  questions  being  how  many  lines 
hould  be  equipped  in  this  way,  what  lines  are  be.st 
uited  to  safety-car  service  and  what  sort  of  results 
lay  be  expected. 

Savings  in  Power  and  Maintenance 

The  reduction  in  power  consumption  is  practically  in 
roportion  to  the  saving  in  weight  in  comparison  with 
he  older  types  of  cars.  Sixty  per  cent  of  the  power 
ill  is  saved  by  the  13,000-lb.  safety  car,  compared  with 
he  40,000-lb.  two-man  car.  This  means  that  two  safety 
ars  can  be  run  and  power  cost  saved.  Where  three 
afety  cars  are  run  instead  of  two  of  the  old  type,  the 
ower  bill  is  cut  in  half.  Power  costs  today  are  terrific. 
)n  an  exceptionally  well-managed  road  the  cost  of  pro- 
ucing  power  has  risen  in  the  last  two  years  from  0.4 
ent  to  1.4  cents  per  kilowatt-hour.     Power  is  to-dav 


costing  the  average  small  road  nearer  2  cents  per  kilo- 
watt-hour than  the  latter  figure  named.  It  is  even 
more  important  than  two  years  ago  to  use  equipment 
which  will  best  conserve  power. 

Regarding  maintenance,  Mr.  Thirlwall  said  that  the 
first  twenty-five  or  thirty  cars  have  been  in  service 
about  three  years.  Some  on  the  Pacific  Coast  has  aver- 
aged 60,000  miles  per  year  and  have  "stood  up"  as 
well  as  older  cars  in  every  detail  of  the  equipment,  in- 
cluding the  safety  features.  Compared  with  the  ordi- 
nary type  of  four-motor  city  car,  the  safety  car  will 
require  not  more  than  one-half  the  outlay  as  to  main- 
tenance for  equal  mileage.  Even  with  a  greater  num- 
ber of  safety  cars  on  a  line  the  total  maintenance  cost 
may  run  less  with  these  units.  It  is  too  early  to  draw 
specific  conclusions  as  to  the  reduction  of  overhead  and 
roadway  maintenance  by  the  use  of  safety  cars. 

Turning  to  the  suitability  of  safety  cars  for  New 
England,  the  speaker  pointed  out  that  the  average  wage 
is  today  not  far  from  45  cents  per  hour  for  motormen 
or  conductors  in  that  section,  or  90  cents  per  hour  per 
crew.  Even  by  paying  the  operator  of  a  one-man  car 
50  cents  per  hour  there  is  accordingly  a  saving  of  40 
cents.  Operating  costs  exceed  40  cents  per  car-mile  in 
many  cases,  and  receipts  on  some  lines  run  as  low  as 
15  to  20  cents.  On  a  line  earning  15  cents  it  would  be 
hard  to  show  a  profit  by  the  use  of  safety  cars,  but 
these  would  at  least  cut  down  the  losses.  Lines  earn- 
ing from  25  to  30  cents  per  car-mile  in  normal  times 
could  about  pay  their  operating  costs.  By  the  use  of 
safety  cars  such  lines  could  probably  in  many  nases  be 
made  profitable. 

At  Fort  Worth  the  net  increase  in  earnings  by  the 
use  of- thirty  safety  cars  was  $78,000  per  year,  the  car- 
mileage  having  been  increased  20  per  cent.  To  im- 
proved service  was  attributed  $60,000  increased  reve- 
nue. At  El  Paso,  in  February,  1918,  safety  cars  were 
placed  on  two  lines,  and  20  per  cent  more  service  was 
given.  The  receipts  on  these  lines  increased  37i  per 
cent,  those  of  the  other  lines  being  unchanged.  The 
power  consumption  was  decreased  45  per  cent,  and 
twelve  carmen  were  required  for  the  lines  in  question 
instead  of  twenty-two.  At  Tacoma,  Wash.,  thirty-two 
safety  cars  on  three  lines  rendered  50  per  cent  increased 
service,  reduced  the  platform  labor  from  fifty  to  forty- 
two  and  increased  the  gross  receipts  40  per  cent. 
Ten  of  the  safety  cars  on  a  Seattle  line  are  now  giv- 
ing 55  per  cent  increased  mileage  and  67  per  cent  in- 
creased receipts,  and  require  twenty-two  carmen  instead 
of  twenty-nine.  At  Terre  Haute,  Ind.,  the  power  sav- 
ings of  twenty-two  safety  cars  pay  12  per  cent  on  their 
cost.  At  Everett,  Wash.,  eighteen  safety  cars  are  be- 
ing operated  daily  compared  with  a  former  rush-hour 
total  of  thirteen  of  the  two-man  type.  In  a  four-months' 
period  in  1918  compared  with  a  like  portion  of  1917, 
the  car-mileage  rose  24  per  cent  and  the  receipts  about 
40  per  cent.  At  the  same  rate  per  year,  the  use  of  these 
cars  (fourteen  new  cars  at  $6,000  each  and  four  re- 
modeled at  $4,000  each)  would  yield  increased  revenue 
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and  operating  economies  sufficient  to  pay  75  per  cent 
on  the  total  safety  car  investment,  and  in  a  city  of 
stationary  population  during  the  two  periods  under 
contrast. 

Mr.  Thirlwall  said  that  with  a  car  equipment  main- 
tenance cost  of  4.5  cents  per  car-mile  for  an  ordinary 
20-ton  car  operated  by  two  men,  the  maintenance  cost 
of  a  Birney  car  would  be  about  1.5  cents;  the  power 
costs  would  be  6.5  and  2.7  cents  respectively,  and  the 
crew  wages,  at  8  m.p.h.  schedule  speed,  11  and  6  cents 
respectively.  Thus,  power,  maintenance  and  wages 
cost,  through  the  substitution  of  one  Birney  car  for 
one  20-ton  two-man  unit,  would  be  reduced  from  22  to 
10.2  cents  per  car-mile.  An  all-day  car  making  8.5 
m.p.h.  and  running  eighteen  hours  daily  would  run  56,- 
000  miles  per  year,  with  $12,400  operating  cost  for  a 
20-ton  car  as  compared  with  $5,700  for  a  Birney  car. 
If  three  Birney  cars  took  the  place  of  two  two-man 
units,  there  would  be  an  estimated  saving  of  about 
$3,800  in  yearly  operating  expenses  on  the  basis  of  each 
car  displaced. 

A  car  earning  80  cents  per  mile  and  running  eighteen 
hours  per  day  earns  about  $16,800  per  year.  With 
Birney  cars  there  should  be  obtained  certainly  50  per 
cent  increased  service  and  20  per  cent  more  revenue, 
or  $3,300  additional,  making  a  total  net  increase  of 
$7,000  per  year  per  car  displaced.  On  weaker  lines, 
say  with  earnings  of  20  cents  per  car-mile,  the  yearly 
revenue  per  car  would  be  about  $11,200.  Increased 
service  with  the  safety  car  should  bring  $2,200  more 
revenue,  which,  added  to  the  $3,800  saving  in  operation, 
would  yield  $6,000  per  car.  The  net  increase  in  reve- 
nue and  decrease  in  expenses  for  three  safety  cars  on 
a  former  two-car  four-man  line  would  be  $12,000  to 
$14,000  per  year,  and  the  safety  cars  would  pay  for 
themselves  in  from  eighteen  to  twenty-four  months. 
On  light  service  lines  a  car-for-car  replacement  is  gen- 
erally desirable,  but  where  shorter  headways  and  in- 
creased speed  would  build  up  traffic  better,  a  40  to 
50  per  cent  increase  in  units  is  good  practice. 

In  closing,  Mr.  Thirlwall  said  be  doubted  the  wisdom 
of  buying  new  safety  cars  for  tripper  service,  in  view 
of  the  usefulness  of  remodeled  units  in  the  rush  hours 
and  on  holidays.  About  400  former  two-man  cars 
have  been  changed  over  so  far.  Answering  inquiries, 
he  said  that  in  some  cases  it  had  become  necessary  to 
add  another  turnout  where  safety  cars  had  been  in- 
stalled, but  in  others  no  changes  were  necessary.  Where 
snow  scrapers  have  been  installed,  safety  cars  have 
made  good  records  even  in  severe  winter  weather.  Data 
as  to  average  power  consumption,  drawn  from  differ- 
ent roads,  were  as  follow.?:  In  the  southwest,  some- 
thing under  1  kw.-hr.  per  car-mile;  in  the  north,  in 
winter,  1.5  kw.-hr.,  and  in  summer,  0.9  kw.-hr  The 
point  was  brought  out  that  the  safety  car  will  start 
more  quickly  than  an  automobile  in  traversing  a  rail- 
road crossing  at  grade. 

Why  Safety  Cars  Succeed 

W.  G.  Kaylor,  Westinghouse  Traction  &  Brake  Com- 
pany, New  York,  N.  Y.,  then  read  a  paper  describing 
how  the  safety  air  brake  and  control  equipment  work. 
Continuing  he  said  in  part: 

So  many  things  contribute  to  the  success  of  the  safety 
car  that  it  is  not  only  difficult  to  enumerate  them  but  more 
difficult  to  discover  them.  For  instance,  increased  earn- 
ings have  been  charged  to  more  frequent  and  faster  service 
and  more  comfortable  riding,  but  there  is  another  factor 
that   afTects  the  receipts.     The   collection   and  registering 


of  fares  is  performed  in  full  view  of  all  the  passengers. 
This  encourages  honesty  in  the  handling  of  the  company's 
money.  Passengers  on  a  safety  car  are  interested  in  every- 
thing that  goes  on.  They  watch  the  operator  handle  the 
car  and  the  passengers  getting  on  and  off.  If  there  is  a 
delay  they  know  why  the  car  is  held  up.  For  that  reason 
they  do  not  kick  about  the  service  as  they  do  on  a  two-man 
car  where  they  cannot  see  what  is  taking  place  on  the  rear 
platform. 

The  higher  schedule  speed  of  the  safety  car  has  been 
charged  to  more  rapid  accelerating  and  braking,  fewer 
stops,  the  quick  opening  and  closing  of  the  door  and  a 
higher  free  running  speed,  but  there  are  other  contributing 
factors.  For  instance,  entrance  at  the  front  enables  the 
operator  to  "spot"  the  car  when  bringing  it  to  a  stop  so 
that  no  time  is  lost  by  the  passenger  walking  half  the  length 
of  the  car  to  reach  the  door.  This  little  detail  also  adds 
to  the  comfort  of  the  passenger,  particularly  if  the  street 
is  muddy  and  he  is  standing  on  a  crossing. 

The  traffic  officers  like  the  safety  car.  They  have  no 
difficulty  in  seeing  when  the  door  is  closed  and  the  car  ready 
to  start. 

There  are  many  reasons  why  the  men  like  to  handle  the 
safety  car.  There  is  no  drudgery  about  it.  It  is  simple 
and  easy  to  operate.  The  one  man  is  in  sole  charge  of  the 
car.  It  is  his  car.  He  is  dividing  responsibillity  with  no 
one.  He  does  not  have  to  wait  for  the  bell  but  starts  when 
he  is  ready.  He  is  kept  comfortably  busy  all  the  time. 
This  causes  him  to  take  more  interest  in  his  work.  It  keeps 
him  alert  and  attentive  to  his  job. 

On  a  large  eastern  line  where  safety  cars  have  been  in 
service  for  about  a  month  an  interesting  situation  has  de- 
veloped. Some  of  the  younger  men  are  complaining  that 
there  is  too  much  work  to  do  and  they  wigh  they  were  back 
on  their  old  cars.  Upon  investigation  it  has  been  found 
that  this  was  propaganda  on  the  part  of  the  younger  men 
to  discourage  the  older  men  with  seniority  rights  from  bid- 
ding for  safety-car  runs. 

When  getting  ready  to  start  safety-car  service  it  has 
been  found  that  there  is  danger  of  too  much  importance 
being  attached  to  newspaper  publicity.  There  is  no'harm 
in  a  small  amount  of  conservative  publicity  properly  han- 
dled. If  publicity  is  started  too  soon,  however,  there  is 
danger  of  enthusiasm  dying  down  and  speculation  arising 
before  the  cars  are  ready  for  service.  The  men  get  to- 
gether and  criticize  the  car  before  they  know  anything 
about  it.  On  the  other  hand,  if  one  gives  them  time  to 
speculate,  it  is  remarkable  the  number  of  objections  the 
public  can  raise  and  the  number  of  old  laws  they  can  dis- 
cover prohibiting  the  operation  of  cars  with  one  man. 

A  practical  demonstration  is  the  best  possible  publicity. 
When  the  cars  are  all  ready  and  the  men  instructed — say 
a  few  days  before  the  date  set  for  starting  safety-car  serv- 
ice— invite  the  newspaper  men  for  a  ride  around  town  in 
one  of  the  new  cars.  The  next  day  take  out  the  Mayor 
and  other  public  officials.  Then  start  operation  when  en- 
thusiasm is  at  its  height.  After  the  second  day  of  opera- 
tion all  objections  have  faded  away,  the  company  is  real- 
izing the  benefits  of  more  economical  operation  and  the 
public  is  pleased  with  the  better  service. 

The  uninitiated  electric  railway  manager  still  finds  it 
hard  to  believe  all  he  reads  and  hears  about  the  success  of 
the  safety  car.  He  still  clings  to  the  old  adage  that  they 
may  be  all  right  somewhere  else  but  would  never  do  on 
his  line.  His  patrons  would  never  stand  for  them.  The 
grab  handle  is  unsuitable,  the  platform  too  small,  the  aisle 
too  narrow,  etc.  His  final  objection  is  that  the  standard 
safety  car  is  not  the  last  word  in  street  cars.  Maybe  not— 
the  inventor  would  be  a  greater  genius  than  anyone  has 
given  hi;n  credit  for  being  if  that  were  the  case.  But  wliy 
wait?  Why  hypothesize?  Put  them  in  service  and  tlien 
try  to  improve  on  them. 

Maj.  Gardner  F.  Wells,  consulting  engineer.  New 
York  City,  was  then  called  upon  to  give  some  observa- 
tions upon  the  safety-car  service  instituted  under  his 
supervision  at  Bridgeport.  Nine  cars  were  put  in  op- 
eration en  Feb.  2,  1919,  on  two  of  the  "thinnest"  lines 
in  the  city,  where  no  jitney  service  existed.  A  five- 
minute  headway  was  adopted  in  place  of  a  former  ten- 
minute  headway,  .the  length  of  line  being  2.75  miles 
and  the  schedule  .speed  8.5  m.p.h.,  due  principally  to 
cars  being  held  up  by  large  cars  and  jitneys  on  Main 
Street.  At  the  end  of  the  first  week's  operation  a  20 
per  cent  increase  in  gross  earnings  was  noted  on  these 
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lines,  the  other  lines  showing  a  slight  decrease.  The 
second  week  of  operation  showed  25.3  per  cent  increase 
in  gross,  with  a  slight  decrease  on  other  lines.  For 
the  first  week  the  earnings  per  car  mile  were  22.5  cents, 
and  for  the  second  week  23.9  cents.  In  1918,  the 
Bridgeport  division  earned  31.62  cents  per  car-mile  and 
the  expenses  were  28.47  cents.  The  Birney  cars,  which 
weigh  7  tons  compared  with  15  to  20  tons  for  the  old 
equipment,  have  resulted  in  a  reduction  of  the  operating 
costs  to  practically  half. 

Favorable  Reception  in  Bridgeport 

J.  W.  Colton,  publicity  representative  the  Connecti- 
cut Company,  described  the  results  of  operation  in 
Bridgeport  in  remarks  which  follow  in  part: 

Criticism  of  electric  railway  operation  in  Connecticut 
was  most  rabid  in  Bridgeport.  This  spirit  of  hostility, 
however,  has  almost  entirely  disappeared  in  the  last  two 
months  in  Bridgeport.  The  change  of  sentiment  is  due 
to  several  things,  but  much  credit  is  due  to  the  good  service 
given  by  the  safety  cars  and  the  feeling  that  more  of  these 
cars  will  be  operated  in  Bridgeport.  Persons  who  used 
to  walk  downtown  or  depend  on  automobiles,  now  go  on 
the  trolley  car  because  it  accelerates  so  rapidly  and  covers 
the  ground  so  quickly  that  everybody  seems  to  feel  sure 
he  will  get  to  his  destination  speedily  and  conveniently 
We  have  not  yet  heard  a  single  complaint  regarding  the 
operation. 

Thus  far  the  safety  cars  in  use  have  tended  to  create 
that  which  all  electric  railways  most  need — public  good  will. 
We  are  confident  that  when  we  have  tried  them  out  in 
Hartford  and  New  Haven,  where  they  will  begin  operat- 
ing next  week,  the  public  will  demand  more  of  them. 
Safety  cars  are  the  best  eliminators  of  criticism  we  have 
found,  because  the  public  is  prone  to  cojjiplain  more  about 
slowness  of  service,  long  waits  for  cars  and  so-called  minor 
deficiencies  than  about  the  big  things  that  bother  the  rail- 
way men  themselves.  Anything  that  will  create  good  will 
is  extremely  valuable  to  the  railways  at  this  time,  and  I 
would  put  the  safety  car  at  the  top  of  the  list  of  the  good- 
will producers. 

As  far  as  preparing  the  public  for  safety-car  operation 
is  concerned,  we  gave  car  riders  about  a  month's  notice  of 
the  coming  improvement.  The  cars  were  thoroughly  de- 
scribed by  means  of  news  articles.  When  the  operators 
were  being  trained,  the  newspapers  were  given  items  as 
to  the  progress.  Three  days  before  the  cars  went  into 
actual  service,  advertisements  were  printed  in  all  the  papers 
to  announce  the  new  service,  the  advertising  continuing 
through  the  Sunday  on  which  the  new  service  began.  Sev- 
eral days  before  the  service  began,  placards  were  put  in 
the  car  windows  on  the  two  lines  concerned  and  an  addi- 
tional sign,  "Please  Have  Exact  Change  Ready  for  Your 
Fare,"  was  placed  in  the  cars.  The  new  cars  were  run 
over  the  route  without  any  passengers  but  on  regular 
schedule  on  the  day  before  their  use.  Consequently,  every- 
body on  the  streets  saw  the  cars,  and  everybody  who  read 
the  newspapers  knew  the  cars  were  to  be  operated.  The 
result  was  that  they  began  opeT;ation  under  the  most  favor- 
able circumstances,  all  prejudice  against  them  having  been 
removed  in  advance. 

Major  Wells  then  read  extracts  from  many  letters 
from  representatives  of  city  governments  as  to  their 
opinion  of  the  success  of  the  safety  car  in  their  com- 
munities. At  Austin,  Tex.,  "theso  cars  are  popular,  en- 
abling the  railway  to  secure  substantial  savings  in 
operation  without  impairing  the  service."  El  Paso, 
Tex.,  cites  the  "quick  starting  and  easy  stopping,  and 
undivided  responsibility  secured  by  this  greatest  im- 
provement in  street  car  service  for  several  years." 
Houston,  Tex.,  reports  the  cars  a  success  if  net  over- 
crowded. 

Tampa,  Fla.,  says  that  the  people  are  on  the 
whole  pleased  with  safety  cars,  commends  the  safety 
devices  and  objects  only  to  a  few  jerky  starts  and  stops 
due  apparently  to  careless  handling.  Kansas  City,  Mc, 
has  safety  cars  on  eleven  lines;  twenty-nine  cars  have 
been    converted    to    "safeties,"    and   twenty-five    new 


safety  cars  will  soon  be  put  on  the  system.  Fort  Worth 
reports  a  success  in  every  way  from  the  public  point  of 
view,  the  cars  being  "fast,  quick  in  acceleration  like  a 
racing  automobile."  Tacoma,  Wash.,  and  Waco,.  Tex., 
cite  the  improvement  in  service,  with  noteworthy  sav- 
ings in  operating  expenses.  At  Bridgeport  cases  have 
arisen  where  automobile  owners  admit  putting  up  their 
autos  and  patronizing  the  safety  cars  instead,  and  the 
service  of  this  new  rolling  stock  is  giving  the  jitneys  a 
hard  run  for  their  money. 

Major  Wells  also  presented  the  following  notes  and 
figures  on  the  safety-car  practice  of  some  companies 
under  Stone  &  Webster  management: 

While  quite  a  number  of  Stone  &  Webster  companies  are 
operating  safety  cars,  there  are  only  two  operating  prac- 
tically all  one-man  cars,  at  Bellingham  and  Everett,  Wash. 
At  Bellingham  the  equipment  at  present  consists  of  twenty 
safety  cars  purchased  new,  eight  safety  cars  built  by  the  com- 
pany, and  eight  two-man  cars.  The  two-man  cars  are  not  all 
in  use,  however,  an  average  of  two  being  operated  at  the 
present  time.  The  eight  safety  cars  built  by  the  company 
are  similar  to  the  Birney  type,  the  only  important  differ- 
ence being  that  the  trucks  are  somewhat  heavier  than  those 
ordinarily  used.  All  but  one  of  this  company's  lines  are 
operated  with  safety  cars,  this  line  representing  not  much 
more  than  10  per  cent  of  the  total  operation. 

The  Everett  company  operates  fourteen  lightweight 
safety  cars,  seven  rebuilt  one-man  cars  and  two  two-man 
cars.  The  seven  rebuilt  cars  are  considerably  heavier  than 
the  ordinary  safety  car,  having  been  made  over  from  sin- 
gle-truck closed  cars  originally  operated  with  two  men.  All 
but  one  line  of  this  company  are  operated  with  one-man 
cars,  this  line  representing  about  7  per  cent  of  the  total 
operation. 

In  both  cities  interurban  cars  operate  within  the  city 
limits  over  tracks  of  the  local  company,  but  the  expense 
of  operating  these  cars  is  not  included  in  the  figures  given 
in  the  accompanying  table  except  so  far  as  maintenance  of 
track  and  overhead  would  be  affected  by  this  operation. 

The  power  expenses  per  kilowatt-hour,  it  will  be  noted, 
are  somewhat  higher  for  Everett  than  for  Bellingham. 
This  is  due  to  the  fact  that  the  former  purchases  prac- 
tically all  of  its  energy,  while  Bellingham  generates  more 
than  half  of  its  energy  by  water-power  and  purchases  al- 
most all  of  the  remainder  at  a  low  rate. 

As  far  as  the  question  of  depreciation  is  concerned,  no 
definite  data  are  had  at  the  present  time,  but  it  is  assumed 
in  various  estimates  that  one  can  count  on  a  life  of  about 
fifteen  years  for  safety  cars.  These  cars  cost  about  $6,000, 
which  works  out  on  the  straight  line  basis  to  $400  per 
year  depreciation.  On  an  assumed  yearly  mileage  per  car 
owned  of  40,000,  this  gives  1  cent  per  car  mile.  Interest 
at  8  per  cent  would  give  an  amount  of  1.2  cent  per  car  mile 
additional. 

data  on  bellingham  and  EVERETT  SAFETY  CAR 
SERVICE 

Cents  per  Car-Mile  1918 
Bellingham  Everett 

W^ay    and    structures     1-44  1J2 

Equipment*      1-20  1.03 

Power    0.85  1.3S 

Conducting  transportation '  '  o-jj 

Traffic    0.01  0  20 

General  and  miscellaneous 302  3.71 

Total  expense    13.10  14.99 

•Not  including  I.  C.  C.  depreciation  charge. 

A  brief  discussion  followed  the  presentation  of  the 
foregoing  data.  It  was  pointed  out  by  C.  C.  Pierce, 
General  Electric  Company,  Boston,  that  the  traffic  load- 
factor  is  improved  by  safety  cars  installed  on  a  higher 
ratio  than  1  to  1.  Merchandising  transportation 
through  increased  service  is  the  great  need  of  the  day. 
It  was  stated  that  26-in.  wheels  are  used  in  New  Eng- 
land safety  car  practice,  and  this  helps  to  maintain 
service  under  snowy  conditions.  It  was  also  said  that 
within  three  months  about  twenty-five  safety  cars 
will  be  in  service  on  the  Philadelphia  Rapid  Transit 
System. 
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Beating  the  Strikers  at  Kansas  City 

Third  Strike  in  Sixteen  Months  Caused  Replacement  of  Practically 

the  Entire  Organization — Domination  of  Outside  Labor 

Agitators  Completely  Broken 


MANY  items  concerning  the  recent  strike  of  em- 
ployees of  the  Kansas  City  (Mo.)  Railways  have 
been  appearing  in  Electric  Railway  Journal. 
Because  of  the  unique  situation,  however,  a  review 
with  additional  information  concerning  certain  develop- 
ments should  be  of  interest  to  all  electric  railway 
operators. 

On  Aug.  16, 1917,  after  a  strike  lasting  eight  days,  the 
Kansas  City  Railways  recognised  the  Amalgamated 
Association  of  Street  &  Electric  Railway  Employees 
and  entered  into  a  contract  for  one  year.  In  March, 
1918,  the  men  went  on  a  sympathetic  strike  with  the 
laundry  workers'  unions  for  five  days.  Some  employees 
who  had  never  joined  the  Amalgamated  and  others  who 
placed  their  loyalty  to  the  company  above  unionism  re- 
fused to  strike.  These  men  banded  together  and  in 
April,  1918,  formed  the  Kansas  City  Railways  Em- 
ployees' Brotherhood. 

Purpose  of  Local  Brotherhood 

The  constitution  of  this  brotherhood  states  that  the 
employees  are  able  to  manage  and  take  care  of  their 
own  affairs  and  to  look  after  their  own  interests  with- 
out interference,  advice  or  dictation  by  any  individual 
or  foreign  organization,  and  that  their  employment  is 
of  a  quasi-public  nature  which  is  too  necessary  for  the 
public  welfare  to  be  interrupted  by  strikes  of  any  na- 
ture whatsoever. 

Active  membership  in  this  organization  is  limited  to 
the  following  classes : 

1.  White  employees  permanently  employed.  Office  em- 
ployees, officials  or  those  acting  in  a  supervisory  capacity 
shall  not  be  eligible  for  membership  except  as  honorary 
members. 

2.  Persons  who  do  not  belong  to  any  other  labor  organiza- 
tion and  who  voluntarily  express  themselves  in  entire  agree- 
ment with  the  principles  of  the  brotherhood  without  any 
mental  reservations.  Applications  for  membership  must  be 
indorsed  by  the  membership  committee,  and  the  members 
must  be  elected  at  a  regular  meeting  by  a  majority  of 
those  present  and  voting. 

3.  The  privileges  of  honorary  membership  may  be  ex- 
tended to  any  officials  and  employees  who  subscribe  to  the 
constitution  and  whose  applications  are  indorsed  and  voted 
upon  in  the  same  manner.  Such  honorary  members  have  no 
vote  and  may  only  be  heard  by  previous  invitation  or  by 
majority  consent. 

The  association  is  unalterably  pledged  to  the  prin- 
ciple that  it  is  not  to  affiliate  with  or  become  a  member 
of  any  other  labor  organization.  Members  joining  any 
other  labor  organization  forfeit  their  membership.  The 
affairs  of  the  association  in  its  dealings  with  the  Kan- 
sas City  Railways  are  to  be  conducted  wholly  through 
its  own  officers  or  committees  without  aid,  advice  or  in- 
terference from  persons  who  are  not  members.  The 
association  is  committed  to  the  settlement  of  all  diffi- 
culties with  the  company  by  conciliation  and  friendly 
arbitration. 

Members  of  the  brotherhood  grew  in  number  to  500 
for  all  departments.     They  held  sick  and  accident  in- 


surance paying  $15  a  week  and  paid  a  total  of  $1.75  a 
month  dues.  Meetings  were  held  every  two  weeks  in 
a  local  hall. 

How  the  Wage  Question  Arose 

When  the  time  came  for  the  renewal  of  the  contract 
with  the  Amalgamated  Association,  Aug.  17,  1918,  the 
company  voluntarily  offered  an  increase  in  wages  of  5 
cents  an  hour,  amounting  to  $560,000  out  of  the  $1,- 
000,000  expected  to  result  from  the  increase  in  fares 
from  5  cents  to  6  cents.  The  increase  placed  the  scale 
at  30  to  38  cents.  The  employees  refused  to  accept  the 
offer,  and  the  matter  went  to  the  National  War  Labor 
Board  subject  to  the  famous  articles  of  submission  in 
part  as  follows: 

It  is  agreed  by  and  between  Division  No.  764  of  the 
Amalgamated  Association  of  Street  and  Electric  Railway 
Employees  of  America  and  the  Kansas  City  Railways  that 
the  matter  of  wages  and  schedules  shall  be  placed  before  the 
National  War  Labor  Board  for  adjustment,  subject  to  the 
general  financial  condition  of  said  company  and  its  finan- 
cial ability  under  present  revenues  or  any  future  increases 
allowed,  pursuant  to  action  or  recommendation  of  the  War 
Labor  Board  or  otherwise  to  pay  any  wage  increase  which 
may  be  granted. 

The  decision  of  the  War  Labor  Board  shall  be  in  force 
for  one  year  from  the  expiration  of  the  present  contract, 
Aug.  17,  1918,  to  Aug.  17,  1919,  and  under  the  conditions 
herein  set  forth  to  be  valid  and  binding  upon  the  Kansas 
City  Railways  and  the  said  association  and  all  the  members 
thereof." 

This  agreement,  made  on  Aug.  17,  1918,  was  signed 
for  the  company  by  P.  J.  Kealy,  president,  and  for  the 
Amalgamated  Association,  Division  ^o.  764,  by  E.  F. 
Machael,  president,  and  Sam  Wallace,  Allan  Nelson, 
J.  S.  Smithey  and  W.  H.  Miles,  wage  committee. 

The  War  Labor  Board  on  Oct.  24  granted  an  in- 
crease to  from  43  cents  to  48  cents.  In  handing  down 
the  decision,  however,  the  board  noted  its  conditional 
aspect  in  the  following  words: 

Under  the  agreement  of  submission  between  the  company 
and  its  employees,  this  award  is  made  conditional  upon  the 
granting  of  an  increase  in  the  rate  of  fare  to  be  charged 
per  passenger  by  the  company  and  subject  to  the  financial 
ability  of  the  company  to  meet  the  requirements  of  the 
award. 

The  wage  Increase  amounted  to  $1,300,000  a  year 
over  the  increase  offered  by  the  company  and,  if  paid 
without  a  further  increase  in  fares,  would  have  resulted 
in  a  deficit  of  $1,600,000. 

Immediately  the  railway  filed  a  petition  in  the  Fed- 
eral Court  asking  an  injunction  to  restrain  the  States, 
of  Kansas  and  Missouri,  the  two  Kansas  Cities  and  the 
two  Public  Utility  Commissions  from  interfering  with 
the  collection  of  an  8-cent  fare  which  the  company 
declared  necessary  to  pay  the  award  of  the  board.  The 
company  also  asked  for  a  construction  of  the  award 
of  the  board.  On  Dec.  3  the  court  denied  the  injunc- 
tion, declaring  that  the  award  of  the  board  was  not 
mandatory. 
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The  company  then  appealed  to  the  United  States 
upreme  Court  and  to  the  Public  Utility  Commissions 
f  Kansas  and  Missouri.  The  appeal  to  the  Supreme 
lourt.  it  is  said,  was  dismissed  at  the  suggestion  of 
le  employees,  and  the  Missouri  commission  refused  to 
ike  action  because  its  jurisdiction  was  then  in  ques- 
ion.  During  this  period  an  intensive  advertising  cam- 
aign  to  gain  public  support  for  the  8-cent  fare  and 
)  secure  higher  wages  for  the  employees  was  being 
imultaneously  carried  on. 

Outside  Agitators  Stir  Up  Trouble 

About  this  time  some  outside  labor  leaders  appeared 
n  the  scene  and  befogged  the  issue  by  making  the 
mployees  believe  that  the  award  of  the  board  was  un- 
onditional.     A   union   committee  met  with   President 

m  WORDS  BEHIND  THE  DYNAMITE 

Labor  Temple  Speeches  in  the  Afternoon 
DYNAMITE  OUTRAGES  THAT  NIGHT 


THE  CAUSE 

The  following  "fe  extracts  from 
fetches  mide  from  the  platform  at  Labor 
Temple  each  afternoon  to  the  men  who 
left  the  service  o(  this  company: 

"We've  got  to  get  busy  and  let  the 
world  know  there's  a  strike  on  here. " 

"You  all  know  the  snow  Is  melting  and 
in  every  alley  you  pasa  you  see  those  llltle 
bricks,  each  one,  saying.  Why  don't  you 
take  me'"' 

"t  still  believe  iKis  strike  will  be  won 
in  the  field,  not  in  the  Labor  Temple. 
From  the  noise  of  the  police  car  whistles 
and  the  reports  of  aceiaents  in  the  morn- 
ing papers,  some  one  ts  waking  up  " 

"It  is  a  good  thing  to  have  an  alibi. " 

"I  want  to  urge  you  to  sti^k,  and  above 
all  things,  go  out  tonight  and  some  way, 
somehow,  keep  the  people  off  the  cars 
You  know  the  Yanks  did  not  win  the  war 
by  sitting  m  the  trenches,  so  my  last  word 
is  to  get  busy  " 

"Co  home  and  go  straignt  to  bed  be- 
cause If  you  stay  up  you  might  do  aome- 
thins  that  would  cause  these  people  to  stay 
off  the  cars  and  you  otigfat  not  lo  do  that 
because  it  might  win  your  strike  for  you 
"  •  •  Well,  get  busy  when  you  leave 
here." 

"Several  men  were  arrested  last  night, 
but  they  kept  their  mouths  shut  and  got 
out  this  morning.  I  want  you  to  keep  up 
yourgood  work.  This  caie  can'f  be  woii 
in  Washington  any  more  than  the  Yanks 
whipped  the  Katser.  They  didn't  whip 
him  in  Washington.  From  now  on  these 
meetings  will  start  at  1  and  will  not  last 
as  long,  as  1  want  you  to  go  out  and  get 
buiy." 

"Keep  ttie  good  work  going   on,    but 

always  have  an  alibi  where  you  are'* 

"Now  in  case  you  don't  see  us  here  for 
a  little  while  In  the  future,  don't  think  we 
have  foi*gotten  you.  We  have  a  movement 
on  hand— I  don't  oare  to  tell  what,  but  In 
case  you  see  some  of  us  some  time  in  some 
place  we  don't  belong,  don't  recognize  us. 
but  beat  it— get/me?  Now  when  you  get 
out  of  here  go  home  and  go  siraighr  to  bed. 
If  you  do  not  yo_ji  might  throw  an  alley 
apple  through  a  car. " 

"I  always  tai(l  that  a  man's  hand  was 
given  him  to  make  f  living  first  and  to  prO' 
tecphis  tob  next.  1  want  to  see  a  lot  of 
scabs  with  bandages  around  their  law.  in 
thtr  near  future." 

"I  ^ired  back  to  O'Shea  a!]  O.  K.- 
ihat  we  had  had  more  action  here  In  the 
last  24  hours  than  was  taken  in  the  last 
two  we«ks," 


THE  EFFECT 

The  nights  roltowing  the  meeting*  fn 
which  these  speeches  weie  made,  munkr- 
ers  sneak  from  their  homes  to  waiting  au- 
tifobiles.  They  carry  with  them  bombs 
ma*  of  brass  tubing,  filled  with  dynamite 
with  explosive  caps  at  one  end.  Thes«  are 
placed  in  switches  or  attached  to  the  rail. 

It  makes  no  difference  to  them  that  the 
approaching  car  may  be  filled  with  help- 
leas  women  and  children— that  they  may 
be  Injured  or  killed,  the  innocent  victims 
of  Bolshevistic  lawlessness. 

They  care  nothing  for  human  life  as 
long  as  they  are  able  to  carry  on  their  an- 
archistic attacks  against  the  taw-abidlni 
citizens  of  Kansas  City 

Bombs  have  been  thrown  against  car 
bams,  in  one  case  injuring  four  office  e«- 

Men  have  been  shot  at  on  the  cars. 

Bricks  have  been  hurfed  through  car 
windowa. 

These  cowardly  assassins  take  no 
chances  of  coming  ourin  the  open.  Their 
crimes  are  not  committed  In  the  hot  hett 
of  anger,  but  are  carefully  and  maliciously 
plan'ned'ln  cold  blood. 

These  crimes  are  not  Isolated  caaea. 
They  are  not  the  work  of  Individuals,  but 
are  the  results  of  a  carefully  laid,  well 
planned  and  well  financed  conspiracy 
against  the  property  of  this  company  and 
the  lives  of  its  employes  and  the  passen- 
gers upon  its  tars 

These  men  are  plentifully  supplied  with 
dynamite  caps  and  the  bombs  are  made  by 
men  who  understand  rhe  use  of  explosives 

They  are  supplied  with  automobiles  to 
carry  them  to  the  points  of  operation  anil 
assure  a  safe  escape. 

No  sane  man  for  a  second  will  say  that 
:here  Is  not  a  direct  connection  between 
the  speechis  made  at  Labor  Temple  and 
the '  perpetration  of  the  most  dastardly 
crime  known  to  the  courts— the  placing  of 
explosives  to  endanger  the  lives  of  Inno- 
cent persons. 


There  have  been  over  forty  i, 
of  theae  attempts  made  since  the  21st  of 
liecemher. 


The  compariy  asks  the  assistance  oi  every  law-abiding  citizen  of  Kansas  City  in 
its  efforts  to  apprehend  these  criminals.  We  ask  every  man  to  be  on  the  alert,  IF 
SUSPiaOUSCHAR-ACTERSARESEE-N  AT  NIGHT  ON  Ol'R  TRACKS,  TELE- 
PHONE THE  POLICE  and  if  possible,  with  the  assistance  of  neighbors  capture  the 
outlaws  on  the  spot.  The  possession  of  explosives  is  a  crime  and  the  government  will 
prosecute  to  the  extent  of  its  power,  YOUR  WIFE  OR  SISTER  MAY  BE  A  VICTIM-- 
DONT  WAIT  FOR  THE  POLICE  BUT  TAKE  THE  LAW  INTO  YOUR  OWN 
HANDS  WITH  ALL  FORCE  NECESSARY. 

A  REWARD  OF  ONE  THOUSAND  DOLLARS  will  be  paid  for  any  infoimation 
which  will  lead  to  the  arrest  and  conviction  of  any  person  placing  explosives  in.  near 
or  upon  the  property  of  this  company.  The  name  of  the  informant  will  be  kept  in 
confidence.  .   , 

THE  KANSAS  CITY  RAILWAYS  COMPANY 

January  17. 1919.  Philip  J.  Kealy.  President 


SHOWING    THE    PUBLIC    THE    REASONS    FOR    DYNAMITE 
OUTRAGES  IN  KANSAS  CITY 


Kealy  on  Dec.  9  and  discussed  the  action  to  date.  Presi- 
dent Kealy  told  the  committee  that  the  company  could 
not  pay  the  increase  in  wages  until  an  increase  in  fare 
was  obtained,  and  it  was  decided  the  committee  should 
call  on  the  Mayor  to  seek  city  support  for  an  increased 
fare.  Instead  of  doing  this  the  employees  belonging 
to  the  Amalgamated  Association  met  on  the  night  of 
Dec.  10  and  voted  to  strike  at  4  o'clock  the  next  morn- 
ing. No  notice  from  the  association  was  given  to  the 
company. 

Through  some  loyal  employees  the  company  v/as  at 
once  notified  of  the  action.  A  large  half-page  adver- 
tisement, entited  "A  Strike  Against  the  Community," 
was  inserted  in  the  morning  papers.  This  advertise- 
ment featured  the  special  strike  clause  included  in  the 
contract  which  the  company  had  with  the  Amalgamated 
Association,  as  follows: 

In  consideration  of  this  agreement  the  members  of  the 
association  hereby  agree  that  they  recognize  that  it  is  their 
duty  to  the  public  to  furnish  continuous  and  uninterrupted 
service,  and  to  this  end  they  shall  under  no  circumstances 
cause  any  interruption  of  this  service,  and  that  there  shall 
be  no  strikes,  lockouts  or  concerted  cessation  of  work  for  any 
cause  during  the  entire  term  of  this  contract,  and  should 
any  question  arise  that  cannot  be  amicably  settled,  it  will 
be  arbitrated  as  provided  in  Section  1. 

President  Kealy  wired  W.  D.  Mahon,  president  of  the 
Amalgamated  Association,  that  the  men  had  broken 
their  contract  and  demanded  that  the  contract  be  lived 
up  to. 

Strike  Failed  After  Two  Days 

Approximately  1800  men  walked  out  on  the  morning 
of  Dec.  11,  leaving  the  entire  system  paralyzed.  The 
power  house  remained  shut  down  for  about  twelve 
hours,  and  then  some  of  the  employees  belonging  to  the 
Employees'  Brotherhood  resumed  partial  service.  The 
Mayor,  the  police  commissioner,  the  city  member  of 
the  Board  of  Control,  the  Employers'  Association  and 
other  public  organizations  took  a  firm  stand  and  offered 
assistance  to  the  company.  Representatives  from  the 
Department  of  Labor  were  denied  a  conference  with  the 
Mayor,  who  said  that  as  the  men  did  not  consult  him 
when  they  struck  in  the  night  they  need  not  consult 
him  when  they  were  looking  for  a  "sled  to  ride  out  on." 

The  cars  remained  in  the  carhouses  until  Dec.  13, 
when  at  7  a.m.  the  Brotherhood  men  began  the  opera- 
tion of  sixty-nine  cars  and  continued  this  operation 
between  the  hours  of  7  a.m.  and  5.30  p.m.  until  Dec. 
28,  gradually  increasing  the  number  of  cars  as  new 
men  were  accepted  for  employment  and  trained.  Two 
policemen  were  assigned  to  each  car  and  police  pa- 
troled  the  division  points,  as  considerable  disorder  ac- 
companied the  beginning  of  service. 

From  the  beginning  the  company  had  about  400  ap- 
plications a  day,  having  wired  advertisements  to  news- 
papers in  St.  Louis,  Chicago,  Denver,  Omaha,  Des 
Moines  and  other  cities  in  the  Middle  West.  Strike 
breakers  were  not  imported  and  no  business  was  done 
with  any  strike-breaking  organizations,  it  being  felt 
that  the  class  of  men  so  furnished  were  generally  not 
desirable.  Any  men  who  came  in  from  outside  sources 
were  put  through  the  regular  employment  routine  and 
given  permanent  employment.  About  600  soldiers  and 
sailors  were  employed. 

At  the  beginning  a  bonus  of  $5  a  day  for  the  trans- 
portation department  was  paid  over  and  above  the 
regular  wages.  The  bonus  for  the  power-house,  track, 
and  shop  employees  was  $2  a  day,  it  being  assumed 
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that  the  platform  men  were  placed  in  more  dangerous 
positions.  The  shops  did  not  begin  active  work  until 
a  week  after  the  beginning  of  the  strike,  owing  to  the 
fact  that  all  available  shop  and  even  office  employees 
were  drafted  into  platform  and  instruction  work. 

On  Dec.  16  the  company  notified  the  men  that  if  they 
did  not  return  to  work  at  once  they  would  lose  their 
seniority  rights.  Forty  or  fifty  came  back,  tore  up  their 
union  cards  and  threw  away  their  buttons,  although  the 
company  announced  that  no  discrimination  would  be 
made  against  any  man  because  of  any  union  affiliation. 

There  was  little  violence  during  the  early  part  of  the 
strike  because  the  Federal  Court  issued  an  injunction 
restraining  the  strikers  and  their  leaders  from  inter- 
fering with  the  operation  of  the  cars  and  prohibiting 
picketing  and  loitering  about  the  property  of  the  com- 
pany. Moreover,  the  Seventh  Regiment  of  the  Missouri 
National  Guard  was  placed  on  duty  patrolling  the  lines 
with  motor  cars  containing  four  men  each  with  fixed 
bayonets. 

On  Dec.  18  a  committee  including  the  Mayor,  the 
city  counselor,  two  representatives  of  the  Amalgamated 


miting,  were  arrested  by  the  government  and  confessed, 
dynamite  being  found,  it  is  said,  in  the  division  head- 
quarters of  the  local  Amalgamated  Association.  Five 
other  arrests  for  dynamiting  were  made  later,  all  the 
men  pleading  guilty. 

The  average  number  of  cars  injured  so  seriously  by 
collision  as  to  be  useless  until  repaired  was  for  some 
time  about  two  a  day,  although  as  many  as  eleven  cars 
were  turned  in  in  one  day. 

Early  in  January  another  conference  was  held  at 
which  the  company  informed  the  strikers  that  em- 
ployees could  belong  to  any  union  they  desired  v/ithout 
discrimination  being  shown  by  the  company,  and  that 
the  company  would  agree  not  to  hire  additional  women 
conductors,  but  that  it  would  never  sign  another  con- 
tract with  any  union  and  would  not  permit  the  wear- 
ing of  union  buttons. 

The  strikers  then  appealed  to  the  War  Labor  Board 
to  reopen  the  case,  asserting  that  the  company  had  not 
been  diligent  in  an  effort  to  increase  fares.  The  city 
counselor  and  the  Mayor  appealed  to  the  board  not  to  re- 
open the  case,  but  it  assumed  jurisdiction  and  set  Jan. 


TYPICAL   APPEARANCE    OP'    KANSAS    CITY    CARS   AFTER   DYNAMITING 


Association,  two  of  the  Brotherhood,  President  Kealy, 
the  president  of  the  local  Chamber  of  Commerce,  the 
president  of  the  Employers'  Association,  the  represen- 
tative of  the  National  Department  of  Labor  and  one 
public-spirited  citizen  met  and  unanimously  adopted  the 
following  resolution,  which  the  company  has  followed : 

That  the  company  take  back  all  old  employees  with  clean 
records  whose  places  have  not  been  filled  and  that  prefer- 
ence in  immediate  employment  be  given  all  old  men  with 
clean  records  whose  places  have  not  been  filled. 

Late  in  December  the  strikers  realized  that  they 
were  losing  out  as  the  Mayor,  all  commercial  and  public 
bodies  and  President  Kealy  refused  any  further  at- 
tempts at  arbitration.  The  company  continued  to  hire 
men  at  the  rate  of  more  than  100  a  day,  and  car  ."ervice 
was  gradually  increased.  Then  dynamiting  began  out- 
side company  offices  and  carhouses. 

Many  cars  were  dynamited,  causing  much  damage 
to  equipment  and  buildings  and  injuring  many  persons. 
In  Kansas  City,  Kan.,  platform  men  were  sworn  m  as 
deputy  sheriffs.  Some  strikers  were  shot.  The  out- 
rages continued  until  four  strikers,  leaders  in  the  dyna- 


14  as  the  date  of  hearing  at  Washington  if  the  strikers 
would  immediately  return  to  work  in  a  body.  The  com- 
pany refused  to  accept  them  except  in  accordance  with 
the  resolution  previously  adopted,  and  furthermore  con- 
tended that  the  board  had  no  further  jurisdiction. 

On  Feb.  3  the  board  ordered  that  the  company  take 
all  strikers  back  and  that  the  previous  wage  increase 
award  should  become  effective  as  of  Jan.  5  without 
condition.  By  this  time  the  company  had  employed 
more  than  2000  new  men  and  had  the  building  up  of  an 
entirely  new  organization  well  in  hand.  It  therefore 
refused  to  comply  with  the  order. 

As  far  as  the  company  is  concerned  the  strike  is  now 
over.  The  strikers  still  hold  their  daily  meetings  but 
are  losing  intere.st.  In  spite  of  the  fact  that  the 
Amalgamated  Association  guarantees  them  $5  a  week 
after  the  first  two  weeks,  they  had  on  Feb.  15,  it  is 
said,  received  a  total  of  only  $15  each. 

The  company  is  still  hiring  a  few  men  every  day  to 
replace  those  who  do  not  prove  satisfactory.  It  is  be- 
lieved that  the  domination  of  outside  labor  agitators 
has  been  broken  at  Kansas  City. 
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Distribution  of  Materials  and  Supplies 

Great  Opportunities  for  Economy  Lie  in  Improved  Methods  of  Distribu- 
tion and  Proper  Use  of  the  Storeroom  —  If  a  Reduction  in  Total  Stock 
Required  Can  Be  Effected,  It  Means  an  Unnecessary  Investment  Saved 

By  B.  J.  YUNGBLUTH 

General   Storekeeper  for  Receivers,   Pittsburgh  Railways 


WHILE  the  war  was  in  progress  it  was  im- 
perative to  anticipate  long  in  advance  the 
materials  required  for  maintenance  and  opera- 
tion. Because  deliveries  were  so  uncertain,  it  was 
necessary  to  carry  much  larger  stocks  of  all  standard 
materials  and  supplies,  with  the  result  that,  disregard- 
ing the  increased  prices  of  materials,  investments  in 
materials  and  supplies  increased  probably  50  per  cent.  If 
to  this  is  added  an  increase  of  approximately  75  per 
cent  in  the  cost  of  materials,  the  amount  of  money 
tied  up,  as  compared  with  the  pre-war  period,  increased 
approximately  125  per  cent.  While  prices  will  probably 
recede  slowly,  manufacturing  conditions  should  soon 
be  such  that  it  will  be  unnecessary  to  look  so  far 
ill  advance.  Prompt  deliveries  being  obtainable,  stock 
balances  ought  to  be  considerably  decreased.  It  is  time 
to  trim  sails. 

Supply  Sufficient  for  Requirements 

Even  now,  when  the  financial  condition  of  some,  or 
I  might  say  all,  companies  is  a  matter  of  grave  con- 
cern, the  managements  are  undoubtedly  prepared  to 
supply  for  maintenance  and  operation  the  materials 
and  supplies  that  are  necessary.  But  can  you  blame 
them  if  they  are  unwilling  to  provide  more  than  will 
suffice?  It  should  be  borne  in  mind  that  prices  now 
are  abnormally  high  and  apparently  on  the  decline,  and 
each  day,  week,  or  month  that  the  purchase  of  addi- 
tional supplies  is  deferred  will  probably  mean  that  less 
need  be  paid.  May  we  not  assume,  then,  that  the 
problem  is  so  to  distribute  what  is  on  hand  or  must 
be  purchased,  that  none  of  the  many  different  groups 
of  men  working  at  shops,  track  repairs,  stations,  offices, 
etc.,  may  be  inconvenienced  by  lack  of  any  material? 
This  means  that  we  must  be  particularly  careful  that 
no  one  group  of  men  has  more  than  is  necessary  for 
immediate  requirements,  for  if  the  total  available  sup- 
ply is  sufficient  to  meet  the  requirements  of  the  property 
as  a  whole,  an  over-supply  at  some  points  would  mean 
privation  at  others. 

Learn  from  War  Regulations 

Everyone  is  familiar  with  the  activities  of  the  food, 
fuel  and  railroad  administrations  set  up  by  the  govern- 
ment shortly  after  the  United  States  entered  the  war 
for  the  purpose  of  properly  distributing,  during  that 
abnormal  time,  the  amount  of  food,  fuel  and  transporta- 
tion available,  so  that  each  industry  and  each  individual 
might  secure  what  was  really  necessary  but  no  more. 
Perhaps  most  of  us  will  remember  the  activities  best 
by  the  recollection  of  the  regulation  of  the  supply  of 
sugar.  Now  that  it  is  all  over  and  the  inconvenience 
somewhat  removed,  I  think  we  will  agree  that  each 
of  us  received  all  the  sugar  that  was  necessary,  even 


though  it  came  to  us  in  small  packages  quite  frequently, 
instead  of  in  large  quantities  every  once  in  a  while. 
During  that  period  hoarding,  as  will  be  remembered, 
was  discouraged,  because  had  there  been  any  hoarding 
many  of  us  would  have  been  without  a  supply  a  great 
part  of  the  time.  Perhaps  we  can  learn  from  these 
experiences  many  things  that,  in  so  far  as  they  affect 
materials  and  supplies,  can  be  adapted  to  electric  rail- 
way operation. 

All  men  like  to  be  surrounded  by  as  much  material 
of  the  kind  they  are  using  as  they  can  get  hold  of, 
and  while  it  is  in  demand  it  occupies  a  place  upper- 
most in  their  minds,  but  as  soon  as  they  have  no 
further  need,  it  ceases  to  engage  their  attention.  Con- 
sequently they  seldom  think  to  send  the  surplus  back  to 
the  distributing  point  so  that  someone  else  may  be 
benefited.  When  there  is  talk  on  a  railway  property 
about  economic  shortage  of  materials  and  complaint 
that  work  is  held  up  in  consequence,  it  will  rarely  be 
found  that  the  company  is  unwilling  or  unable  to  remedy 
an  actual  scarcity  of  material.  Instead,  it  will  usually 
be  found  that  the  system  of  distribution   is  at  fault. 

Tendency  of  Foreman  to  Accumulate  Materiai^ 

The  distribution  of  material  on  a  railway  is  based 
upon  requisitions  made  by  the  foreman  in  charge  of 
the  activities  at  each  of  the  hundreds  of  points  on 
the  property.  If  each  of  the  foremen  has  no  guide 
but  his  desires  and  no  specific  instructions,  no  con- 
stant supervision  on  the  ground  or  no  scrutiny  of  his 
requests  for  replenishing  his  supplies,  it  will  be  found 
in  nine  cases  out  of  ten  that  he  has  more  material 
than  is  absolutely  required. 

It  is  not  uncommon  to  encounter  the  fellow  who  feels 
that  all  of  the  material  of  the  kind  that  he  uses,  even 
though  he  is  the  only  person  who  employs  it,  should 
be  piled  up  at  the  end  of  his  bench  or  somewhere  in 
his  particular  department,  and  he  therefore  draws  from 
the  storehouse  all  that  is  available.  The  next  time  he 
needs  some,  he  is  surprised  to  find  that,  since  there  is 
no  apparent  demand,  the  storekeeper  is  unprepared  to 
supply  him.  The  storehouse  records  must  reflect  the  de- 
mand for  material  not  in  a  spasmodic  way  but  from 
day  to  day  so  that  a  supply  to  replenish  the  stock  may 
be  ordered  at  the  proper  time. 

Aside  from  material  of  such  a  nature  that  it  must  be 
held  in  stock  for  infrequent  uses  or  for  possible  break- 
downs, it  would  be  uneconomical  to  stock  quantities 
of  m.aterial  for  which  there  is  no  continual  demand. 
On  account  of  rapid  changes  in  types  of  equipment  and 
adoption  of  improved  practices,  one  must  always  be 
watchful  of  items  that  are  gradually  becoming  obsolete, 
so  that  when  a  change  is  made  there  may  be  a  minimum 
stock  and  no  unnecessary  loss. 
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Before  a  foreman  can  make  an  intelligent  requisition 
he  must  know  the  probable  volume  to  be  used,  the 
quantities  he  has  on  hand  and  those  that  are  still 
due  him  on  previous  requests.  Such  information  should 
be  shown  for  each  item  on  the  requisition.  To  assist 
him  it  is  necessary  to  establish  some  sort  of  schedule 
so  that  he  will  know  on  what  dates  requisitions  should 
be  prepared  and  on  what  dates  delivery  will  be  made, 
with  the  additional  privilege,  in  case  of  necessity,  of 
procuring  special  deliveries  without  too  much  formality. 
Given  this  information,  he  should  be  held  to  strict 
accountability  for  the  stock  of  material  he  has  on  hand, 
and  this  can  only  be  done  by  frequent  inspection  right 
on  the  ground. 

Approval  of  Requisitions  Often  Perfunctory 

It  is  probably  true  in  the  majority  of  cases  that 
persons  having  the  duty  of  approving  requisitions, 
because  they  come  in  an  unceasing  stream,  delegate 
such  work  to  subordinates  who  frequently  do  not  have 
sufficient  knowledge  to  pass  upon  the  requests  so  that, 
in  the  absence  of  occasional  checks,  the  approval 
becomes  altogether  perfunctory.  I  have  known  men 
engaged  to  pass  on  requisitions  who  have  thought  it 
their  duty  to  reduce  practically  all  items  requested  by 
50  per  cent,  thinking  that  was  the  way  to  regulate  the 
amount  of  material  furnished,  forgetting  that  their  job 
was  not  to  cut  down  the  amount  of  material  but  to 
furnish  what  was  required  and  not  a  whole  lot  more. 
An  occasional  intelligent  question  asked  by  the  approv- 
ing officer  of  the  requisitioner  makes  him  careful  to 
exercise  much  more  judgment  in  preparing  requisi- 
tions. 

Usually  when  quantities  of  material  are  allowed  to 
accumulate  where  work  is  in  progress,  the  place  gets 
in  a  rather  untidy  condition  with  the  result  that  when 
a  piece  is  needed  it  is  easier  to  go  to  the  storehouse  for 
it  than  to  locate  it  in  a  pit  or  elsewhere. 

The  shops  which  the  writer  has  visited  having  the 
best  reputation  as  producers  were  conspicuously  the 
■ones  that  had  the  decks  cleared  for  action  like  a  battle- 
ship. It  is  vitally  necessary  that  from  each  of  these 
points  all  materials  in  excess  of  those  required  for 
current  use  should  be  returned  to  one  point,  the  store- 
house, which  acts  as  a  reservoir  to  keep  the  supply 
lines  filled. 

It  may  be  acknowledged  that  men  do  the  best  they 
know  how,  and  if  not  told  to  the  contrary,  they  will 
assume  that  the  way  they  follow  is  the  best  way  known 
by  their  superiors.  The  whole  condition  is  one  de- 
manding enlightenment. 

WoRN-OuT  Equipment  Should  Be  Returned 

During  the  war  a  great  deal  of  apparatus  had  to 
be  scrapped  because  it  was  impossible  to  get  it  re- 
paired on  account  of  the  scarcity  of  shop  labor.  Now 
that  the  labor  situation  is  so  rapidly  improving,  it 
will  be  possible  to  undertake  much  of  this  work,  and 
the  repaired  equipment  can  be  turned  in  to  the  store- 
house to  reduce  purchases.  The  volume  of  material 
required  for  stock  is  appreciably  cut  down  if  certain 
goods  are  handled  on  an  exchange  basis,  that  is  to  say, 
if  the  company  requires  the  delivery  of  an  old  piece 
every  time  a  new  one  is  delivered.     Included  in  the 


items  so  handled  might  be  placed  journal  bearings,  field 
coils,  armatures,  trolley  poles,  trolley  catchers,  head- 
lights, tools  and  many  similar  pieces  of  apparatus 
capable  of  being  promptly  repaired,  turned  into  stock 
and  reissued. 

Articles  have  appeared  in  recent  periodicals  describ- 
ing the  savings  made  by  the  reclamation  section  of 
our  army   in   France.     Is   our   need   less? 

How  TO  Conduct  a  "Pick  Up"  Campaign 

Winter  will  soon  be  over  and  spring  housecleaning 
time  will  be  upon  us.  For  the  past  ten  years  our 
company  has  conducted  periodical  "pick  up"  campaigns  ' 
which  have  been  nothing  more  nor  less  than  a  sys- 
tematic housecleaning  of  the  whole  property.  Those 
will  understand  what  I  mean  who  have  moved  occa- 
sionally and  found  in  the  attic  and  in  the  cellar  articles 
of  furniture  or  household  use  that  had  been  placed 
there  intended  for  some  possible  future  use.  Perhaps 
it  was  a  baby  carriage,  and  the  baby  had  grown  to  be 
ten  years  old,  or  perhaps  an  old  phonograph  or  an  old 
heater,  all  of  which  were  promptly  discarded  rather 
than  moved  to  the  new  home. 

We  form  a  committee  of  the  storekeeper,  division 
superintendent,  track  supervisor  and  division  master 
mechanic,  and  they,  with  a  gang  of  meft,  visit  every 
shop,  office,  station  or  other  point  where  material  is 
used  and  go  into  each  corner  from  cellar  to  attic.  It 
is  determined  right  on  the  ground  what  is  useless  at 
that  particular  point,  and  such  items  are  loaded  up  and 
taken  back  to  the  storehouse.  They  might  be  simply 
surplus  stock,  material  not  required  at  that  point  on 
account  of  a  change  in  the  equipment  operating  from 
there,  or  they  may  be  obsolete  because  of  change  in 
design.  By  far  the  larger  percentage  of  all  the  mate- 
rial thus  collected  is  good  and  capable  of  being  used 
elsewhere.  The  rest  of  it  may  be  scrap  for  which 
ready  market  is  always  found. 

When  the  plan  was  started,  considerable  opposition 
developed  until  the  nature  of  the  work  was  understood. 
But  when  the  local  officials  learned  that  they  were 
not  to  be  deprived  of  anything  they  required,  they 
welcomed  the  idea,  realizing  that  we  were  helping  them 
to  do  things  they  themselves  should  have  done  but  were 
prevented  by  lack  of  time  or  by  not  conceiving  the 
idea.  They  also  knew  that  as  their  immediate  superior 
was  along  and  helped  to  determine  what  should  be 
taken,  they  would  be  relieved  of  adverse  criticism  for 
not  keeping  enough  material  on  hand. 

It  was  not  unusual  for  us  to  pick  up  from  $10,000 
to  $15,000  worth  of  materials  on  such  trips.  On  trip 
soon  after  the  scheme  had  been  started  many  item- 
were  gathered  that  had  been  unnecessary  or  obsolete 
for  five  years  or  more.  There  is  a  double  incentive  for 
making  a  "pick  up"  campaign  this  spring. 

Needs  Should  Be  Carefully  Anticipated 

When  a  job  is  contemplated  which  requires  extra- 
ordinary quantities  of  material  or  materials  not  usually 
carried  in  stock,  it  is  well  to  make  up  a  "bill  of  mate- 
rial" and  not  attempt  to  proceed  with  the  work  before 
sufficient  stock  is  available  to  avoid  interruption.  Fur- 
thermore, before  arrangements  are  made  for  the  pur- 
chase of  such  materials,  it  is  well  to  be  reasonably  sure 
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that  the  proposition  will  hold  water  and  be  prosecuted 
to  a  finish.  Everywhere  one  finds  that  plans  are  made 
involving  the  use  of  considerable  material  purchased 
for  the  purpose  which  fall  flat  for  various  reasons  and 
the  result  is  that  materials  unsuitable  for  other  pur- 
poses remain  on  hand,  usually  involving  a  total  or  very 
considerable  loss. 

Why  not  concentrate  the  responsibility  for  the  stocks 
of  unapplied  materials  for  the  property  as  a  whole, 
regardless  of  where  they  are  located?  Give  the  officer 
in  charge  corresponding  authority  and  the  full  co- 
operation of  the  management,  have  him  sign  all  requi- 
sitions for  materials  to  be  purchased  as  assurance  that 
such  materials  are  not  available  from  some  other  portion 
■of  the  property  so  as  to  avoid  purchase,  and  look  to  him 
for  results?  

« 

Appreciation  Means  Much 

Suggestions  as  to  How  the  Efficiency  of  the  Work 

Done  on  an  Electric  Railway  Property 

Can  Be  Increased 

By  Edw.  C.  Spring 

Superintendent  ot  Transportation.  Lehigh  Valley  Transit  Company. 
AUentown,   Pa. 

"Render  to  Csesar  the  things  that  are  Caesar's  and  to 
God  the  things  that  are  God's." — Mark  xii,  17. 

NO  MAN  lives  unto  himself  alone,  neither  does  any 
business  these  days.  We  are  prone  to  forget  and 
lose  sight  of  the  deeds  of  others,  to  forge  ahead  expect- 
ing results  to  follow  in  our  path  without  first  paving  the 
way  for  efficient  work.  We  are  not  willing  to  give  credit 
-where  credit  is  due,  to  recognize  the  ability  of  those  that 
make  up  our  organization  and  encourage  them  by  our 
appreciation  of  their  meritorious  acts. 

Appreciation  and  encouragement  are  vital  essentials 
that  help  make  efficiency  in  service.  Where  there  is 
i;he  chief  of  a  department  whom  the  chief  executive  of 
a  railway  company  cannot  or  will  not  encourage,  the 
department  should  have  a  new  chief. 

The  secret  of  co-operation  in  large  undertakings  lies 
in  the  appreciation  of  service  from  the  managerial  head. 
The  manager  of  a  large  industry  is  placed  there  for  his 
ability  to  encourage  his  subordinates  to  the  highest 
degree  of  efficiency. 

It  is  universally  admitted  that  the  successful  man 
is  the  one  who  can  get  the  most  out  of  his  subordinates. 
This  is  considered  to  be  the  basic  requirement  of  any 
executive. 

A  splendid  example  of  this  was  in  the  placing  of 
Charles  M.  Schwab  as  director  general  of  the  Emer- 
gency Fleet  Corporation.  Mr.  Schwab's  great  success 
lies  in  the  encouragement  of  others,  by  showing  his  ap- 
preciation of  service  rendered  by  others.  He  is  a  co- 
worker with  all,  from  chief  assistant  to  clerks. 

"No  man  ever  worked  for  me  in  my  lifetime,  but 
many  thousand  men  have  worked  with  me,  and  that  is 
what  I  want  you  men  to  do.  We  in  Washington  do 
not  deserve  the  credit  for  this,"  said  Schwab,  addressing 
the  Camden  clans  who  put  the  Tuckahoe  over  in  record- 
breaking  time,  "it  is  the  management  here.  It  is  the 
foreman  on  the  ship,  the  foreman  under  the  ship  and 
the  workmen  in  all  parts  of  the  ship  that  deserve  the 
public  credit  for  what  they  have  done  here,  and  I  shall 
be  the  one  to  see  that  they  get  it.  The  people  are  win- 
ning the  war.     God  please,   you   workmen   have   your 


hearts  as  full  of  patriotism  as  mine,  and  to  hell  with 
the  Kaiser  every  time  you  drive  a  rivet." 

Mr.  Schwab  keeps  his  wholesome  humanity  at  all 
times.  Always  a  democratic  person,  it  is  largely  this 
trait  that  has  put  him  at  the  head  of  the  country's 
greatest  steel  industry. 

Appreciation  costs  little  but  accomplishes  much;  it 
is  the  vital  asset  to  great  results. 

We  are  living  in  an  era  when  much  must  be  accom- 
plished by  the  little  and  what  we  lose  by  diminution  of 
our  ranks  must  be  met  by  speeding  up  on  the  part  of 
the  others.  It  is  a  time  when  the  seemingly  impossible 
must  be  accomplished,  when  heads  are  called  upon  to 
meet  conditions  which  are  entirely  new  and  which  must 
be  worked  out  in  the  quickest  possible  time.  Power  and 
equipment  increase,  and  difficult  transportation  prob- 
lems, not  to  speak  of  the  grave  financial  difficulties  at- 
tendant upon  high  costs  and  insufficient  revenues,  are 
all  potent  factors  which  must  be  met  and  solved  with 
the  greatest  di.spatch  and  accuracy. 

This  calls  for  the  combined  efficiency  of  the  entire 
organization,  necessitates  that  each  man  must  be  made 
to  believe  in  his  individual  importance  in  speeding  up 
production.  He  must  be  encouraged  and  spurred  to  the 
fullest  action  that  his  highest  efficiency  may  be  given 
to  the  work  to  be  done.  A  word  of  appreciation  to  an 
employee  will  bring  about  a  hundredfold  in  results.  It 
is  appealing  to  the  man's  human  side,  and  when  you  do 
this  you  hit  the  vital  spot  in  his  make-up. 

Are  we  doing  our  part  in  our  various  organizations 
in  speeding  up  to  meet  and  keep  apace  with  the  great 
commercial  activities  of  the  hour? 

We  have  run  our  properties  too  much  like  unto  a  ma- 
chine with  each  employee  as  a  necessary  cog  in  the 
wheel,  without  regard  to  his  possibilities.  Let  us  give 
the  needed  encouragement,  and  then  we  will  have  added 
greater  efficiency  and,  what  is  more,  can  also  demand  it. 
The  air  is  full  of  encouragement,  encouragement  to 
our  boys  who  have  so  nobly  represented  our  country 
overseas.  The  great  generals  in  the  World  War  have 
realized  the  imperative  need  of  the  fighting  element  be- 
ing keyed  to  the  highest  possible  point  in  the  life  of  the 
soldier.  To  this  end  the  award  of  medals  for  bravery 
and  distinguished  service  has  been  made  so  that  it  has 
been  the  highest  ambition  of  every  man  in  the  service 
to  obtain  one  of  these  coveted  prizes.  The  foreign 
nations  have  always  set  us  an  excellent  example  in  this 
respect. 

Heads  of  industrial  concerns  have  offered  bonuses  in 
the  form  of  stocks  in  the  company,  together  with  pro- 
motions to  stimulate  the  personnel  of  their  organiza- 
tions. All  of  this  is  along  the  right  lines.  The  more 
closely  you  keep  the  employee  in  touch  with  his  com- 
pany, the  sooner  he  will  feel  his  part  in  the  big  game, 
and  where  he  has  a  personal  interest,  say  as  a  stock- 
holder, you  can  more  forcibly  put  home  to  him  the  eco- 
nomic side  of  the  operation.  It  is  wrong  for  us  to  class 
our  employees  as  machines,  what  we  want  are  real  hu- 
man beings  with  red  blood,  who  can  think  and  act 
quickly,  ready  to  meet  and  cope  with  any  emergency. 

A  large  proportion  of  the  electrical  industries  of  the 
country  have  not  looked  far  enough  into  the  future  of 
their  properties  in  the  encouragement  and  appreciation 
of  the  work  of  their  employees.  We  are  being  called 
upon  to-day,  as  during  the  war,  to  develop  and  produce 
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ways  and  means  for  power,  light  and  transportation  to 
meet  the  abnormal  demands  of  the  country,  to  carry  to 
completion  problems  of  enormous  magnitude.  To  bring 
about  the  best  results  in  our  individual  work,  we  must 
give  the  encouragement  and  the  appreciation  to  others 
which  rightfully  belong  to  them.  This  will  incite  to 
greater  efforts  and  is  creative  of  that  most  valuable 
business  asset,  loyalty,  which  builds  up  a  spirit  of  team- 
play  in  any  business  force. 

Begin  now  to  appreciate  others,  and  the  results 
which  every  manager  is  looking  for  will  surely  follow. 

Watch  the  results  of  this  business  efficiency  and  feel 
the  effect  upon  yourself,  as  you  observe  the  new  light 
break  upon  one  in  your  employ  who  has  needed  that 
little  word  of  encouragement  to  develop  those  talents 
most  necessary  to  your  interests. 

There  may  not  be  much  in  the  things  that  you  say — it's 
the  way  that  you  say  them; 

The  kind  of  games  that  you  play  doesn't  count,  it's  the  way 
you  play  them. 

In  palace  or  cottage,  in  office  or  ditch  or  wherever  you're 
working. 

The  test  of  your  manhood  is  answering  this,  Are  you  striv- 
ing or  shirking? 

And  Life  at  the  best  only  gives  back  again  to  you  that 
which  you  gave  it; 

So  high  life  or  low  life  means  nothing  at  all— it's  the  way 
that  you  live  it. 


Letter  to  the  Editors 


A  Subscriber  for  Thirty-Five  Years  Renews 

New  York  City,  Feb.  24,  1919. 
To  the  Editors: 

I  have  been  interested  in  the  energetic  efforts  the 
Electric  Railway  Journal  has  recently  made  in 
spreading  the  work  you  are  doing  in  keeping  up  and 
increasing  its  circulation,  and  while  such  efforts  will 
doubtless  prove  profitable  to  its  owners,  it  v/ill  also 
serve  its  purpose  in  keeping  all  who  are  directly  or  in- 
directly connected  with  street  surface  and  interurban 
railways  unusually  well  informed  on  all  subjects  so  im- 
portant to  those  interests. 

In  looking  back  I  recall  the  encouragement  I  gave 
to  the  undertaking  of  the  Street  Railway  Journal 
(the  prior  title  of  your  publication)  ;  I  felt  it  would 
accomplish  just  such  beneficial  results  as  it  certainly 
has  done,  upon  which  it  gives  me  great  pleasure  to  con- 
gratulate you  and  your  able  staff  as  well  as  those  of 
your  predecessors. 

If  my  recollection  is  correct,  the  first  issue  of  the 
Street  Railway  Journal  contained  the  obituary  of  my 
honored  father  who  had  served  the  Brooklyn  City  Rail- 
way Company  as  its  secretary  in  the  early  age  of  street 
railways,  and  who  died  in  October,  1884.  The  notice 
and  his  picture  appeared  on  the  front  page  of  that 
issue. 

I  very  distinctly  remember,  as  an  operator  of  horse 
and  electric  railways,  your  journal  furnished  me  a  serv- 
iceable implement  in  the  progress  of  my  work. 

As  a  manufacturer  of  railway  supplies,  it  served  me 
as  an  important  factor  in  enlarging  that  business. 

As  a  broker,  in  the  placing  of  full  issues  of  public 
utility  securities  and  arranging  leans  on  such  securi- 
ties, it  proved  of  value,  keeping  me  in  close  touch  with 


the  rapid  and  many  developments  and  operations  in  this 
important  field. 

I  trust  the  response  to  your  efforts  will  be  hano- 
somely  rewarded  by  a  substantial  increase  in  suu- 
scribers,  and  that  your  journal  may  continue  to  lead 
in  usefulness  as  it  has  for  so  many  years  in  so  ably 
presenting  to  its  readers  all  matters  affecting  the  in- 
terests   and    welfare    of    electric    railways. 

Inclosed  find  check  in  renewal  of  my  thirtv-sixth 
yearly  subscription.  DANIEL  F.  Lewis. 


American  Association  News 


Mid-Year  Meeting  Announcements 

A  CHANGE  has  been  made  in  one  of  the  speakers 
for  the  annual  dinner  of  the  American  Electric 
Railway  Association  on  March  14.  Senator  Harding, 
who  was  scheduled  for  an  address,  will  be  unable  to 
be  present  and  in  his  stead  the  committee  has  secured 
an  acceptance  as  a  speaker  of  Francis  Burton  Harrison, 
governor-general   of    the    Philippine    Islands. 

The  dinner  for  the  ladies  at  the  mid-year  meeting 
will  be  served  in  the  East  room  at  the  Waldorf-Astoria 
at  7  p.m.  The  charge  will  be  $5  a  plate  and  applications 
for  dinner  tickets  should  be  sent  at  the  earliest  possible 
moment  to  the  offices  of  the  association.  As  mentioned 
in  the  program  published  last  week,  before  the  speak- 
ing in  the  main  Banquet  Hall  begins,  the  ladies  will  be 
conducted  to  seats  in  the  gallery  boxes,  and  at  the 
termination  of  the  dinner,  an  informal  dance  will  take 
place  in  the  Astor  Gallery,  adjoining  the  main  ball  room. 
Mrs.  J.  H.  Pardee  will  head  the  list  of  patronesses, 
assisted  by  the  following  ladies:  Mrs.  R.  M.  Campbell, 
Mrs.  E.  D.  Kilburn,  Mrs.  N.  M.  Garland,  Mrs.  E.  N. 
Chilson,  Mrs.  E.  S.  Fassett,  Mrs.  J.  J.  Sinclair,  Mrs. 
W.  P.  White,  Mrs.  George  Keegan,  Mrs.  C.  R.  Ellicott. 


Information  for  Company  Section  Members 

PRESIDENT  L.  S.  STORRS  of  the  Connecticut  Com- 
pany has  supplied  to  the  members  of  the  local  com- 
pany section,  No.  7,  some  leaves  for  insertion  in  a 
loose-leaf  notebook  of  pocket  size  containing  informa- 
tion regarding  the  company  and  the  electric  railway 
industry.  This  first  instalment  is  headed  "Bulletin  No. 
1,"  is  dated  March  1,  1919,  and  is  introduced  with  the 
following  words : 

"It  is  of  the  utmost  importance  that  you  should  be 
familiar  with  every  important  fact  of  public  interest 
concerning  the  Connecticut  Company.  For  that  reason 
you  are  asked  to  read  carefully  the  slips  which  are 
sent  you  for  insertion  in  the  loose-leaf  binder  which 
was  sent  you  some  time  ago.  This  information  is  for 
the  purpose  of  making  it  possible  for  you  to  acquaint 
the  public,  when  occasion  requires,  with  our  condition 
and  the  causes  of  it.  If  you  have  need  of  additional  in- 
formation, do  not  hesitate  to  call  upon  me  for  it." 

Following  are  the  sections  comprising  Bulletin  No. 
1 :  Present-day  conditions ;  control  of  Connecticut  Com- 
pany; financial  standing  of  company;  burdens  placed 
upon  company;  the  jitney  question;  abandonments,  re- 
ceivership and  foreclosures;  fundamental  causes  of 
breakdown  of  indu.stry;  increased  cost  of  material;  care 
of  property;  importance  of  service,  and  question  of 
fares  to  be  charged. 


News  of  the  Eledric  Railways 

FINANCIAL  AND  CORPORATE     •       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Boston  Committee  Reports 

Mayor  Peters'  Committee  Recommends 

That  Subway  Rentals  Be  Continued 

and  Dividends  Reduced 

A  committee  named  by  Mayor  Peters 
of  Boston,  Mass.,  to  investigate  vari- 
ous financial  questions  associated  with 
the  operation  of  the  Boston  Elevated 
Railvi^ay  recently  made  a  I'eport  recom- 
mending cei-tain  proper  courses  of  pro- 
cedure. The  committee  as  originally 
appointed  consisted  of  Alexander 
Whiteside,  chairman;  Louis  K.  Liggett, 
Greenville  S.  MacFarland,  Michael  J. 
O'Donnell,  Bentley  W.  Warren,  Charles 
F.  Weed,  and  Dr.  William  C.  Wood- 
ward. Subsequently  Thomas  F.  Sulli- 
van was  added  and  recently  Mr.  Weed 
resigned  and  Edmund  D.  Codman  was 
appointed  in  his  place.  The  recommen- 
dations made  by  the  committee  are 
summarized   below: 

1.  The  trustees  and  the  managremcnt 
should  be  allowed  a  fair  chance  to  work 
out  theip  problems  without  further  legisla- 
tive or  other  public  action,  except  possibly 
in  regard  to  the  proposed  purchase  of  the 
Cambridge  Subway  by  the  State  and  the 
elimination  or  reduction  of  dividends  to 
common  stockholders  of  the  Boston  Ele- 
vated Railway  and  to  stockholders  of  the 
leased   West   End    Street   Railway. 

2.  No  staggering  of  hours  should  be 
attempted. 

3.  A  careful  study  should  be  made  by 
the  trustees  and  by  the  Boston  Transit 
Department  of  plans  to  relieve  congestion 
at  Park  Street  and  other  important  iioints, 
special  attention  being  given  to  the  advis- 
ability of  building  a  subway  from  Boylston 
Street  to  Post  Office  Square. 

4.  A  careful  study  should  be  maau  oy 
the  trustees  and  the  management  of  means 
to  reduce  the  evils  involved  in  stealing 
fares. 

5.  The  present  8-cent  tare  should  be  con- 
tinued unless  and  until  a  satisfactory  and 
workable   zone    system   can    be    established. 

6.  The  system  should  not  be  operated 
under  public  control  except  as  at  present 
by  the  trustees,  and  a  careful  study  should 
be  made  of  the  advantages  and  disadvan- 
tages of  public  ownership. 

7.  The  State  should  purchase  that  part 
of  the  Cambridge  Subway  now  owned  by 
the  company,  but  it  should  carefully  con- 
sider whether  the  rental  should  not  be 
43  per  cent  of  the  purchase  price  instead 
of  4i  per  cent. 

8.  The  company  should  not  be  relieved 
of  the  obligation  to  pay  subway  rentals. 

9.  Until  the  company  can  be  operated 
profitably,  no  dividends  should  be  paid  to 
Boston  Elevated  common  stockholders  or 
to  West  End  preferred  or  common  stock- 
holders. 

Messrs.  O'Donnell,  Sullivan,  White- 
side and  Woodward  favored  the  last  two 
recommendations,  but  Mr.  Warren  dis- 
sented and  also  from  the  part  of  the 
first  one  that  related  to  the  elimination 
of  dividends.  In  a  separate  report  he 
recommended  the  following  substitutes 
for    the    sections    dissented    from: 

1.  The  persons  u»i>ig  the  Boston  Elevated 
Railway  facilities  should  be  relieved,  dur- 
ing the  period  of  public  control,  from  all 
taxes,  and  all  paving  and  street  mainte- 
nance obligations,  imposed  by  law  upon  the 
facilities  of  the  company  which  are  de- 
voted to  transportation,  and  also  from  a 
part  certainly,  and  perhaps  from  all.  of 
the  expense  of  removing  snow  and  ice  from 
the  highways. 


2.  It  Is  wise  public  policy  to  postpone 
the  consideration  of  the  proposal  to  re- 
lieve the  car-riders  of  the  burden  of  paying 
the  subway  rentals  during  the  period  of 
public  control,  until  the  next  session  of 
the  Legislature  when  the  results  of  a  full 
year's  operation  under  that  public  control 
will  be  known  and  both  the  Legislature  and 
the  city  will  be  better  able  to  deal  in  an 
intelligent  way  with  the  question. 


Rapid  Transit  Proposal  Made 

Cleveland  Considers   Asking   Voters  to 

Appropriate   Money   for   Initial 

Rapid  Transit  Line 

At  a  meeting  of  the  Rapid  Transit 
Commission  of  Cleveland,  Ohio,  with 
Fielder  Sanders,  Street  Railway  Com- 
missioner, on  March  3,  the  question  of 
submitting  a  bond  issue  to  a  vote  of  the 
electors  on  Nov.  4  was  discussed.  The 
funds  from  the  proposed  issue  would  be 
used  for  the  construction  of  the  first 
unit  of  the  rapid  transit  subway  under 
the  Public  Square. 

Subway  Terminal  Suggestions 
M.  M.  Brinckerhoff,  of  Barclay  Par- 
sons &  Klapp,  who  are  making  a  survey 
of  traffic  conditions  preliminary  to 
recommending  plans,  outlined  sugges- 
tions for  a  subway  terminal  and  stated 
that  the  plans  will  be  completed  by  May 
1.  This  terminal  will  have  five  units, 
all  arranged  to  make  a  complete  whole, 
but  the  construction  of  only  one  at  a 
time  will  be  undertaken.  Decision  as 
to  which  shall  be  undertaken  first  will 
depend  upon  conditions  at  the  time. 

It  is  probable  that  the  first  bond  issue 
will  be  for  $5,000,000.  As  the  work 
progresses  other  issues  will  be  author- 
ized, but  the  idea  of  the  commission 
now  is  to  build  the  terminal  and  short 
radiating  lines  which  will  relieve  the 
congestion  in  the  streets  in  the  down- 
tovm  retail  and  wholesale  sections. 

Mr.  Brinckerhoff  gave  the  locations 
of  entrances  to  the  subway  terminal 
and  said  the  tracks  would  be  placed  28 
ft.  below  the  surface.  Details  of  con- 
struction will  depend  somewhat  upon 
the  final  decision  as  to  building  a  union 
passenger  station  on  the  Public  Square, 
as  has  been  planned.  Arrangements 
will  be  made  for  an  underground  en- 
trance to  that  building,  if  it  is  con- 
structed. 

Municipal   Ownership    Resolution 

At  a  meeting  of  the  City  Council  on 
March  3  the  resolution  prepared  by 
Mayor  Harry  L.  Davis,  arranging  for 
the  submission  of  the  municipal  owner- 
ship question  to  a  vote  of  the  electors, 
was  referred  to  Director  of  Law  Fitz- 
gerald for  revision.  It  is  said  the  word- 
ing of  the  resolution  may  convey  the 
idea  that  Cpuncil  is  committed  to  mu- 
nicipal ownership.  The  members  do 
not  care  to  create  that  impression  at 
this  time. 


City  Threatens  Competition 

Detroit     Street     Railway     Commission 
Wants   §10,000,000   for  Initial   Ex- 
periment in  Municipal  Ownership 

The  Street  Railway  Commission  of 
Detroit,  Mich.,  the  Mayor  and  the  mem- 
bers of  the  City  Council  met  in  execu- 
tive session  recently  to  go  over  the 
railway  situation  again  in  the  light  of 
the  recent  developments  with  respect  to 
the  commission's  purchase  proposal  to 
the  Detroit  United  Railway,  the  com- 
pany's counter  leasing  proposal  and  the 
rejection  of  this  last  by  the  city.  At 
the  conclusion  of  the  joint  meeting  it 
was  announced  that  the  Council  had 
been  asked  to  pass  an  ordinance  amend- 
ing the  city  charter  in  such  a  manner 
as  to  permit  of  the  issuance  of  $10,000,- 
000  of  bonds  to  be  rated  as  public  util- 
ity bonds  outside  of  the  4  per  cent  limit 
imposed  by  the  new  charter.  This 
authorization  will  require  submission  to 
the  electorate  at  the  April  election  in 
the  form  of  a  charter  amendment. 

Two  members  of  the  commission 
have  been  delegated  to  map  out  a  sys- 
tem of  municipal  lines  with  a  view  to 
presenting  a  plan  to  the  commission 
soon. 

The  official  communication  from  the 
Street  Railway  Commission  to  the 
Common  Council  contained  this  refer- 
ence to  the  construction  of  municipal 
lines  as  the  solution: 

The  railway  company  having  rejected 
what  we  considered  to  be  a  fair  and  honest 
price  tor  the  property  it  appears  to  us 
that  the  course  which  the  city  should  now 
pursue  is  the  acquisition  of  a  railway  sys- 
tem by  construction  and  by  purchase  of 
roadbed  where  franchises  have  expired. 
Accordingly  we  believe  that  at  the  April 
election  a  proposition  authorizing  the  is- 
suance of  public  utilitv  bonds  to  an  amount 
not  to  exceed  $10,000,000  for  the  acquir- 
ing of  a  railway  system  should  be  submit- 
ted to  the  voters  of  this  city.  We  believe 
that  such  an  amount  will  permit  the  city 
to  improve  the  transportation  facilities 
greatly  and,  in  time,  allow  us  to  make  the 
city    system    exclusive. 

The  plan  which  we  propose  to  your  hon- 
orable body  in  the  form  of  an  ordinance 
has  been  made  sufficiently  broad  to  permit 
the  city's  making  use,  in  part,  of  subway 
or  elevated  types  of  railway  should  such 
action  be  deemed  advisable.  Obviously,  no 
routes  could  be  specified  in  the  brief  time 
which  the  commission  has  had  to  prepare 
this  measure,  biit  it  is  our  intention  to  plan 
immediately  for  the  building  of  new  rail- 
way lines  in  territory  not  now  served 
as  well  as  over  territory  now  traversed 
by  the  Detroit  United  Railway  on  which 
its    franchise  rights  have   lapsed. 

In  consideration  of  this  ordinance  we 
will  be  pleased  to  supply  your  honorable 
body  with  all  of  the  data  and  information 
of  which  we  are  in  possession.  Our  earnest 
desire  is  to  proceed  with  all  possible 
sincerity  on  a  course  that  we  believe 
will  end  for  all  time  the  difficulties  which 
have  hampered  the  development  of  the  city 
for  many  years. 

It  seems,  however,  that  the  field  is 
not  to  be  left  entirely  to  the  electric 
railway.  There  is  a  counter  proposal 
that  the  city  shall  put  its  money  into 
motor-bus  lines. 
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Terms  of  London  Strike  Settlement 

British  Observer  Reviews  Peculiar  and  Interesting  Features  of  a 
Strike  that  a  Little  Sagacity  by  Labor  Might  Have  Prevented 

In  the  beginning  of  February  the 
whole  of  the  great  system  of  under- 
ground electric  railways  in  London, 
England  (with  a  minor  exception  un- 
der separate  management),  were  para- 
lyzed for  a  week  by  a  strike  of  the  em- 
ployees. This  was  the  first  time  in  their 
history  that  such  a  stoppage  had  oc- 
curred. The  inconvenience  to  the  pub- 
lic was  enormous,  as  the  tramways  and 
the  motor  omnibuses  were  quite  unable 
to  cope  with  the  traffic  thrown  upon 
them.  In  the  mornings  business  was 
disorganized  through  people  being  late 
in  arriving  at  work;  in  the  evenings 
the  public  were  much  delayed  in  getting 
home.    Enormous  numbers  had  to  walk. 


No   Warning   of   Trouble 

The  trouble  began  with  little  or  no 
notice  on  the  morning  of  Feb.  3  when 
the  motormen  refused  duty  because 
their  half-hour  interval  for  a  mid-day 
meal  was  not  to  be  counted  part  of 
their  newly  established  eight-hour  day. 
The  men  employed  in  the  Chelsea  power 
station,  which  supplies  the  underground 
railways,  also  knocked  off,  and  for  the 
first  time  in  its  existence  that  great 
establishment  was  motionless. 

Never  during  their  existence  had  the 
London  tramways  ever  done  such  a 
business.  The  creditable  nature  of 
their  performance  and  of  the  work  of 
the  management  is  the  greater  when 
one  remembers  the  necessarily  imper- 
fect maintenance  of  track  and  rolling 
stock  during  the  war  and  the  shortage 
of  employees.  Perhaps  even  greater 
were  the  difficulties  faced  by  the  Lon- 
don General  Omnibus  Company,  as  it 
serves,  among  other  areas,  those  not 
provided  with  tramways. 

The  strike  lasted  for  a  week,  the 
service  on  the  underground  railways 
being  resumed  to  a  certain  extent  on  the 
afternoon  of  Feb.  9,  and  more  fully 
on  Feb.  10  and  following  days. 

Conditions  on  Underground  Lines 
The  conditions  of  work  on  the  under- 
ground railways  are  different  from 
those  on  the  main  steam  lines,  as  the 
services  are  comparatively  local,  the 
men  are  never  far  from  home,  and  there 
is  no  goods  nor  mineral  traffic.  In  con- 
nection not  only  with  the  motormen, 
but  the  men  on  night  shift  carrying  out 
running  repairs  on  the  trains,  the  agree- 
ment entered  into  after  the  general 
railway  strike  of  1911  (which  only  par- 
tially affected  the  London  underground 
railways)  when  the  scheme  of  concilia- 
tion boards  was  put  into  operation,  was 
such  that  the  length  of  the  shift  was 
reckoned  at  from  nine  to  nine  and  one- 
half  hours,  inclusive  of  a  short  relief 
time  for  meals.  Payment  was  at  so 
much  per  shift,  and  in  the  event  of 
overtime  being  worked  the  rate  per 
hour  was  calculated  as  though  there 
had  been  no  relief  time  in  the  shift. 
That  is  to  say,  in  the  case  of  a  nine- 
hour  shift  the  rate  per  hour  was  reck- 


oned at  one-ninth  of  the  amount  re- 
ceived for  the  full  shift.  There  should 
thus  be  no  misapprehension  as  to  the 
fact  that  meal  times  were  paid  for. 

In  August,  1917,  a  large  section  of 
the  railway  employees  of  the  country 
made  a  demand  for  an  eight-hour  day. 
The  government  then  as  now  was  in 
control  of  the  railways.  It  refused  the 
request,  but  promised  that  a  claim  for 
a  shorter  working  day  if  put  forward 
immediately  after  the  close  of  hostili- 
ties in  the  war  would  have  sympathetic 
consideration.  In  consequence  of  this 
promise  the  principle  of  an  eight-hour 
day  for  all  members  of  the  wages  staff 
and  the  railways  was  conceded  in  De- 
cember last.  The  government  contended 
tliat  what  was  granted  was  an  eight- 
hour  working  day  exclusive  of  meal 
times,  and  this  apparently  suited  the 
existing  conditions  on  the  main  line 
railways  of  the  country,  but  not  on  the 
London  local  railway.  The  eight-hour 
day  came  into  operation  on  Feb.  1, 
with  a  provision  that  all  outstanding 
points  and  the  methods  of  application 
were  to  be  settled  afterwards  by  con- 
ference between  the  trade  unions,  the 
Railway  Executive  Committee  (which 
manages  all  the  railways  of  the  coun- 
try under  government  control)  and  the 
government. 

The  Men's  Point  of  View 

Anger  arising  from  personal  incon- 
venience and  dislocation  of  business 
rather  blinded  the  public  to  the  under- 
ground man's  point  of  view,  and  cer- 
tainly little  prominence  was  given  to 
it  in  the  newspapers.  No  doubt  it  was 
unjustifiable  to  cause  so  much  trouble 
and  loss  over  a  comparatively  trifling 
subject,  but  on  the  other  hand,  the  un- 
derground men  felt  that,  while  an  ad- 
vantage was  being  given  to  main-line 
men  under  the  eight-hours  scheme, 
what  was  given  to  them  with  one  hand 
was  being  taken  away  with  the  other. 
There  are  two  trade  unions  connected 
with  British  railway  service,  the  Na- 
tional Union  of  Railwaymen,  which  has 
much  the  larger  membership,  and  the 
Associated  Society  of  Locomotive  Engi- 
neers and  Firemen,  the  members  of 
which  consider  themselves  the  elite  of 
the  profession.  The  fact  that  there 
are  two  unions  to  deal  with  instead  of 
one  and  that  there  is  much  jealousy  and 
rivalry  between  them  adds  greatly  to 
the  troubles  of  the  railway  companies. 
When  the  A.  S.  L.  E.  called  its  men 
cut  on  strike  on  Feb.  3  people  were 
puzzled,  in  view  of  an  agreement  which 
had  been  signed  on  Jan.  30.  The  union 
based  its  demand  on  the  previous  agree- 
ment made  between  the  two  unions  and 
the  government  on  Dec.  6  last  which 
was  as  follows: 

1.  An  eieht-hour  day  for  all  railwaymen 
to  be  put  into  operation  from  Feb.  1,  1919. 

2.  All  other  conditions  to  remain  as  at 
present 

When  it  came  near  the  time  for  ap- 
plication conferences  were  held  on  Jan. 


29  between  the  president  of  the  Board 
of  Trade  (representing  the  govern- 
ment), the  railway  executive  committee 
and  representatives  of  two  trade  unions. 
As  a  result  the  parties  on  Jan.  30 
signed  the  following  agreement: 

The  principle  of  the  eight-hour  day  for 
railwaymen  is  to  be  given  effect  to  as  fi'om 
Feb.  1  on  the  basis  of  existing  conditions 
of  service,  and  where  it  is  not  found  prac- 
ticable to  reduce  the  working  hours  to 
eight,  overtime  to  be  paid  for  all  time 
worked  after  the  expiration  of  eight  work- 
ing hours.  In  calculating  the  eight  hours, 
time  alloted  for  meals  will  not  be  counted 
in  cases  where  time  has  hitherto  been  so 
alloted  :    for    example  : 

1.  A  man  hitherto  booked  on  at  6  a.m. 
and  working  continuously  until  4  p.m.  will. 
if  booked   on   at   6    a.m.,   cease   working   at 

2  p.m.,  or  If  he  works  later  will  be  paid 
at   overtime    rate    from    2    p.m. 

2.  A  man  hitherto  booked  on  at  6  a.m. 
and  working  until  5  p.m.  with  a  meal  hour 
between  (say)  12  noon  and  1  p.m.,  will, 
if  booked   on  at    6    a.m.,   cease   working   at 

3  p.m.  (with  an  hour's  meal  interval),  or 
if  he  works  later  will  be  paid  at  overtime 
rate  from  3  p.m. 

Where  a  man's  work  has  been  arranged 
on  a  weekly  basis  overtime  will  be  paid 
after  forty-eight  hours  work :  and  as  re- 
gards alloted  meal  times  the  principle  .'iet 
out  in  example  No.  2  will  apply,  i.  e.,  al- 
loted meal  times  will  not  be  counted  in 
calculating  working  hours. 

The  above  is  without  prejudice  to  tlie 
right  of  either  side  to  claim  different  ar- 
rangements and  the  negotiations  now  pend- 
ing. 

Very  possibly  it  was  the  case  that 
the  trade  union  representatives  in 
signing  this  agreement  had  not  in  mind 
the  peculiar  conditions  of  the  London 
underground  service  but  were  thinking 
only  of  the  conditions  on  British  rail- 
ways generally  which  would  not  be  so 
adversely  affected.  The  total  number 
of  men  employed  on  the  London  lines 
is,  of  course,  small,  compared  with  the 
number  engaged  on  British  railways 
generally.  At  all  events  the  under- 
ground motormen  got  up  in  arms  and 
the  A.  S.  L.  E.  executive  supported 
them.  They  declared,  by  referring  to 
the  agreement  of  Dec.  6,  that  the  gov- 
ernment had  been  guilty  of  a  breacli 
of  faith. 

Uncertainties 

The  wording  of  the  original  circular 
notices  to  the  men  was  vague.  The 
men  assumed  that  the  principle  of  the 
eight-hour  day  having  been  accepted, 
and  all  the  other  conditions  being  to  re- 
main in  force,  the  eight-hour  day  was  to 
include  meal  time  (usually  half  an  hour) 
in  the  same  way  as  the  nine  or  nine  and 
one-half-hour  day  did.  The  agreement 
of  Jan.  30  was  considered  as  only  ap- 
plicable to  the  steam  lines  of  the  coun- 
try on  which  goods  and  mineral  traffic 
has  to  be  dealt  with.  In  fact  it  hardly 
fteems  conceivable  that  if  the  point  had 
been  directly  brought  before  the  secrt 
taries  of  the  two  trade  unions  they 
would  have  agreed  to  a  stoppage  of  pay 
for  meal  time  on  the  underground  rail- 
ways. 

The  matter  was  further  complicated 
by  the  fact  that  the  agreement  of  J  an 

30  was  not  in  the  hands  of  the  railway 
companies  until  Jan.  31,  and  that  it  was 
well  known  to  the  men  that  duty  sheets 
had  been  drawn  up  on  the  basis  of  eight 
hours  inclusive  of  meal  time.  The  cir 
cular  (for  which  the  railway  executive 
committee  was  responsible)  stating- 
that  the  eight-hour  day  meant  eight 
hours    work    exclusive    of    meal    time 
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came  as  a  bomb-shell  on  the  under- 
.ground  employees.  The  motormen 
struck  and  so  the  N.  U.  R.  men  were 
thrown  out  of  work,  including  the  power 
'   station  and  workshop  hands. 

It  seems  pretty  certain  that  the  rail- 
way executive  committee  was  afraid  to 
grant  anywhere  an  eight-hour  day  in- 
clusive of  meal  time,  even  where  meal 
time  had  previously  been  included  and 
paid  for  in  the  shift,  for  fear  the  grant- 
ing of  it  in  one  case  would  prejudice 
the  position  of  the  main  line  railway 
companies  in  their  negotiations  with 
the  trade  unions  which  began  on  Feb. 
12  and  were  expected  to  last  some  time. 
In  these  negotiations  payment  for  meal 
times  on  all  railways  is  one  of  the 
points  brought  forward  by  the  unions. 
The  difference  between  the  conditions 
on  the  London  Underground  Railways, 
-which  operate  a  vast  frequent  passen- 
ger service  mainly  in  tunnel,  and  those 
on  main  line  railways  where  relief 
periods  cannot  be  arranged  for  short 
times,  makes  it  difficult  to  think  that 
trouble  would  be  experienced  on  the 
main  lines  through  the  granting  of  a 
concession  to  the  underground  em- 
ployees corresponding  to  that  which 
they  enjoyed  for  the  last  six  years. 

The  Settlement 

The  trouble  of  having  to  deal  with 

two  trade  unions  was  made  conspicuous 

in   the   settlement  of  the  dispute.     As 

the    result    of   negotiations    the    Board 

of  Trade,  the  Railway  Executive  Com- 

mitte   and  the  A.   S.   L.   E.  on   Feb.  6 

came    to    an    agreement    the    essential 

point  of  which  was: 

Meal  time  will  not  be  includeij  in  the 
eight 'hours,  but  In  the  new  conditions  of 
the  eight-hour  day  the  companies  will  offer 
all  reasonable  facilities  to  meet  the  or- 
dinary physical  needs  of  the  man. 

This,  like  the  previous  agreements 
'}  seems  somewhat  ambiguous,  but  it  was 
j  adopted  as  a  temporary  arrangement 
)  pending  the  approaching  consideration 
of  the  general  conditions  of  service. 
When  the  public  expected  a  resumption 
of  the  traffic  on  this  solution  being 
adopted,  they  were  disappointed,  as 
the  N.  U.  R.,  which  had  previously 
condemned  the  strike,  came  on  the 
scene,  refused  to  accept  the  arrange- 
ment, and  declared  a  strike  of  their 
men.  Another  conference  was  set 
agoing,  with  the  result  that  early  on 
the  morning  of  Feb.  8  the  N.  U.  R. 
executive  agreed  to  exactly  the  same 
terms  as  those  already  accepted  by  the 
A.  S.  L.  E.  The  additional  provision 
secured  was,  however,  that,  pending 
the  completion  of  new  duty  sheets,  a 
man  should  be  nominated  for  each  rail- 
way to  assist  the  companies  in  seeing 
to  the  proper  carrying  out  of  the  ar- 
rangements for  securing  reasonable 
facilities  to  meet  the  ordinary  physical 
needs  of  the  men,  which  facilities  are 
to  be  included  in  the  eight-hour  day. 

The  whole  matter  is  a  story  of  cross- 
purposes  and  the  details  may  be  instruc- 
tive to  railway  employers  and  employed 
in  America.  Seeing  that  complete 
negotiations  on  every  outstanding  ques- 
tion were  near  at  hand,  a  little  patience 
would  have  saved  all  the  trouble. 


Promoting  Better  Labor 
Relations 

Public  Service   Adopts   Collective  Bar- 
gaining— Increases  Life  Insurance, 
Sick  Benefits  and  Pensions 

The  Public  Service  Railway,  Newark, 
N.  J.,  as  briefly  announced  in  last 
week's  issue,  has  accepted  the  princi- 
ple of  collective  bargaining  approved 
by  the  National  War  Labor  Board.  All 
questions  which  arise  between  em- 
ployer and  employees  are  to  be  settled 
by  giving  the  employees  equal  voice 
and  vote  in  making  adjustments,  with 
ultimate  arbitration  if  necessary. 

In  brief,  the  operation  of  the  collec- 
tive bargaining  plan  includes  the  crea- 
tion first  of  branch  committees  repre- 
senting the  respective  carhouses,  shops 
or  stations,  to  which  the  employees  will 
elect  two  representatives  and  the  com- 
pany appoint  two.  These  branch  com- 
mittees will  form  department  commit- 
tees. The  members  of  each  department 
committee  for  employees  will  elect  two 
members  to  constitute  a  general  com- 
mittee, and  the  company  will  appoint 
an  equal  number  of  representatives  for 
a  like  purpose.  Thus,  any  question 
arising  will  be  taken  up  by  the  proper 
branch  committee  at  the  point  of  origin 
and  adjusted  there  or  carried  to  the 
higher  committees.  Arbitration  by  dis- 
interested persons  is  available  when 
necessary,  the  Board  of  Public  Utility 
Commissioners  being  the  third  arbitra- 
tor if  one  cannot  be  agreed  upon  by  the 
arbitrators  chosen  by  the  two  sections 
of  the  general  committee. 

Membership  in  the  new  Co-operative 
League  will  be  voluntary  and  not  re- 
stricted by  union  affiliations.  No  in- 
itiation fee  will  be  required,  but  there 
will  be  dues  of  50  cents  a  month.  Per- 
manent employees  who  receive  less  than 
$2,500  yearly  compensation  will  be  eli- 
gible for  membership.  Each  member 
will  be  entitled  to  receive  a  Prudential 
Insurance  Company  life  insurance  cer- 
tificate for  $1,000,  in  his  name,  issued 
under  the  group  plan.  Should  a  mem- 
ber in  good  standing  leave  the  service 
of  the  company  he  will  be  entitled  to 
continue  personally  the  $1,000  insur- 
ance, without  medical  examination,  at 
rates  based  on  the  insured's  then  at- 
tained age.  Or,  in  the  case  of  total  and 
permanent  disability  occurring  before 
the  member  reaches  sixty  years  of  age 
from  causes  arising  after  the  issuance 
of  insurance,  the  $1,000  will  be  pay- 
able in  monthly  or  yearly  installments 
to  the  holder  of  the  certificate. 

The  Public  Service  Railway,  under  its 
former  welfare  plan,  paid  out  from 
Jan.  1,  1911,  to  Jan.  1,  1919,  a  total  of 
$634,853  in  sick  benefits,  life  insurance 
and  pensions.  Under  this  plan,  which 
it  is  proposed  the  Co-operative  League 
shall  supersede,  $300  death  benefits  and 
$1  a  day  sick  benefits  were  paid  as 
compared  to  the  $1,000  insurance  and 
$2  a  day  sick  benefits  of  the  new  plan. 
Compensation  for  injuries  will  be 
paid  as  heretofore  under  the  provi- 
sions of  the  workmen's  compensation 
act.  The  minimum  pension  under  the 
welfare  plan   was   $20   a   month.     The 


company  has  raised  the  pension  rate 
50  per  cent  with  a  new  minimum  of  $30 
a  month. 

The  company  will  continue  to  bear 
the  costs  it  has  previously  borne,  and, 
in  addition,  will  pay  into  the  Co-opera- 
tive League  treasury  more  than  one- 
half  of  the  added  cost,  leaving  the  mem- 
bership dues  to  make  up  less  than  half 
of  the  extra  expense  involved. 

Acceptance  or  rejection  of  the  com- 
bination collective  bargaining  and  co- 
operative league  plans  proposed  by  the 
Public  Service  Railway  is  a  question 
for  the  decision  of  the  employees  and 
this  decision  will  be  final.  This  is  the 
position  taken  by  the  railway  and  out- 
lined by  its  representative,  John  L. 
O'Toole. 


Toronto  Buys  Suburban  Line 

By  the  terms  of  an  agreement  ar- 
rived at  between  representatives  of 
the  city  and  the  Toronto  &  York  Radial 
Railway,  Toronto,  Ont.,  the  city  has 
arranged  to  purchase  from  the  com- 
pany for  $590,000  the  Yonge  Street  sec- 
tion of  the  Metropolitan  Railway  lying 
between  its  southern  terminus  near 
P'arnham  Avenue  and  the  city  limits, 
together  with  certain,  rolling  stock,  and 
the  company's  rights  and  franchise  in 
connection  with   this   section. 

In  return  the  city  agrees  to  allow 
the  Toronto  Railway  to  carry  on  its 
lines  the  package  freight  and  express 
goods  of  the  Metropolitan,  and  upon  its 
acquisition  of  the  Toronto  Railway  to 
furnish  and  operate  cars  for  the  car- 
riage of  such  goods  from  the  city  lim- 
its to  terminal  stations  which,  the 
agreement  provides,  will  be  established 
by  the  York  Radial  Railway  at  St. 
Lawrence  Market  and  other  points 
vdthin  the  city. 

The  agreement  to  purchase  is  the 
result  of  private  negotiations  carried 
through  on  behalf  of  the  city  by  Works 
Commissioner  Harris,  Finance  Com- 
missioner Bradshaw  and  City  Solicitor 
Johnston.  It  awaits  the  approval  of 
the  City  Council  and  ratification  by  the 
Provincial  Legislature  before  becoming 
operative. 


Mr.  Starring  in  San  Francisco 

Mason  B.  Starring,  president  of  the 
California  Railway  &  Power  Company, 
New  York,  N.  Y.,  which  controls  the 
United  Railroads,  San  Francisco,  Cal., 
is  in  San  Francisco  in  connection  with 
the  plans  for  the  financial  readjustment 
of  the  San  Francisco  company.  He  is 
reported  to  have  said  that  the  read- 
justment would  in  all  likelihood  be  car- 
ried out  on  the  plan  made  in  September, 
1916,  and  amended  subsequently,  pro- 
viding for  a  reduction  of  the  capitali- 
zation. With  respect  to  the  matter  of 
the  city  taking  over  the  lines  of  the 
company,  Mr.  Starring  is  reported  to 
have  said: 

About  a  year  ago  there  was  much  talk 
of  the  city  of  San  Francisco  taking  over 
the  United  Railroads.  The  city  engineer 
was  instructed  to  make  a  valuation  for  the 
purpose.  I  may  say  that  the  United  Rail- 
roads is  willing  to  accept  a  reasonable 
offer   if   the   city   wishes   to   make   one.      I 
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believe  that  if  the  people  of  a  city  desire 
munlcipaJ  ownership  then  municipal  owner- 
ship is  the  right  thing  for  such  a  city.  I 
am  absolutely  in  the  dark  as  to  the  reason 
for  the  discontinuance  of  the  plans  for  tak- 
ing over  the  I'ailroads.  As  I  see  the  situa- 
tion it  is  a  matter  between  a  willing  buyer 
and  a  willing  seller. 

I  do  not  believe  it  will  be  necessary  to 
raise  the  fares  on  the  San  Francisco  rail- 
ways, as  has  been  done  by  traction  com- 
panies in  other  cities.  Though  we  have 
not  paid  dividends  for  several  years,  we 
are  getting  along  on  the  5-cent  fares. 


Utilities  Are  Facing  Disaster 

Governors'  and  Mayors'  Conference  in  Washington  Recognizes  Need 
of  Electric  Railway  Industry 


Other  Preparatory  Steps 

Seattle  Gradually  Disposing  of  Details 

Standing  in  Way  of  Completion 

of  Railway  Purchase 

A  bill  recently  introduced  in  the  Leg- 
islature at  Olympia,  Wash.,  by  Repre- 
sentative Frank  G.  Myers  of  King 
County,  offers  protection  for  the  deal 
made  by  the  city  of  Seattle  for  the 
purchase  of  the  railway  lines  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company,  the  legality  of  which  is  now 
being  tested  in  the  Supreme  Court.  The 
measure  validates  utility  bonds  of  cities 
and  towns  issued  in  the  purchase  of 
utilities,  plants  or  systems.  The  bill 
provides : 

Whenever  a  city  or  town  has  entered 
into  such  contracts  and  has  agreed  by  or- 
dinance to  issue  utility  bonds  in  payment 
and  has  by  ordinance  created  a  special 
fund  and  obligated  the  municipality  to  set 
aside  and  pay  into  it  moneys  from  the  gross 
revenue  of  any  municipal  plant,  then  owned, 
including  the  property  required,  such  con- 
tracts and  ordinances  are  ratified,  approved 
and  validated  to  the  fullest  extent  possible 
under  the  constitution  of  the  State. 

The  corporate  authorities  of  every  city 
having  such  contract  are  empowered  to  con- 
summate and  perform  aU  such  ordinances, 
and  contracts  not  yet  fully  completed. 

The  bill  has  been  referred  to  the 
committee  on  municipal  corporations 
of  the  first  class. 

A  further  move  in  the  city  of  Se- 
attle's purchase  of  the  railway  system 
of  the  Puget  Sound  Traction,  Light  & 
Power  Company  was  recently  made 
when  the  Council  elected  the  Title  Trust 
Company  and  the  Washington  Title  In- 
surance Company  to  make  the  title 
search  of  the  property  involved. 


City's  Purchase  Right  Upheld 

In  a  seven  to  two  decision  filed  on 
March  5  the  State  Supreme  Court  of 
Washington  upheld  the  legality  of  the 
proposal  of  the  city  of  Seattle  to  pur- 
chase the  railway  system  of  the  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany for  $15,000,000  in  utility  bonds. 
In  anticipation  of  a  favorable  decision 
in  the  case  both  parties  have  gone 
ahead  with  the  details.  According  to 
present  plans  the  property  will  be  de- 
livered about  April  1. 


New  Office  Quarters  in  Sherman 

The  Texas  Electric  Railway  has  leased 
the  entire  building  at  Travis  and  Lamar 
Streets  in  Sherman,  Tex.,  the  first  floor 
of  which  is  now  occupied  by  the  com- 
pany as  ticket  office  and  baggage  room. 
The  second  floor  will  be  remodeled  and 
refitted  for  offices.  All  trains  be- 
tween Dallas  and  Denison  will  be  dis- 
patched from  Sherman.  A  clubroom 
for  trainmen  will  also  be  provided. 


Problems  of  industry  and  labor,  now 
confronting  the  country  were  discussed 
in  Washington  by  officials  of  the  gov- 
ernment. Governors  of  the  states  and 
Mayors  of  large  cities  at  a  conference 
called  by  President  Wilson  on  March  3, 
4  and  5.  The  conference  was  formally 
opened  by  President  Wilson,  who  urged 
that  the  federal,  state  and  local  gov- 
ernments work  together  "in  steadying 
and  easing  and  facilitating  the  whole 
labor  processes  of  the  United  States." 

A  resolution  embodying  the  principal 
ideas  offered  by  the  delegates  to  relieve 
the  present  condition  was  adopted. 
This  included  recommendations  for  a 
reduction  of  freight  rates  on  all  build- 
ing material;  for  a  change  in  the  pres- 
ent method  of  demobilization  of  troops, 
for  the  releasing  of  natural  resources 
of  the  country,  and  for  government  as- 
sistance in  averting  serious  conse- 
quences in  the  financial  affairs  of  elec- 
tric railways. 

Imperative  Need  of  Utilities 

The  critical  aspects  of  the  electric  rail- 
way situation  had  again  been  brought 
to  the  attention  of  President  Wilson. 
P.  H.  Gadsden,  chairman  of  the  commit- 
tee on  national  relations  of  the  Ameri- 
can Electric  Railway  Association,  on 
March  1  had  sent  to  the  White  House  a 
letter  reading  in  part  as  follows: 

The  electric  railways  of  this  country  are 
faced  with  disaster.  Already  sixty  com- 
panies, operating  in  twenty-nine  states  and 
representing  one-tenth  of  the  total  electric 
railway  mileage  of  the  United  States,  have 
gone  into  the  hands  of  receivers.  A  com- 
pilation of  the  operating  statements  of  three 
hundred  and  eighty-eight  of  these  companies 
for  the  first  six  months  of  1918  showed  a 
decrease  in  net  income  of  more  than  80 
per  cent.  Since  that  statement  was  com- 
piled, the  National  War  Labor  Board  has 
fixed  a  standard  of  wages  for  the  industry 
which  has  added  over  $100,000,000  to  its 
already  greatly  increased  operating  ex- 
penses. Almost  every  other  industry  has 
prospered  during  the  war,  notwithstanding 
the  increased  cost  of  operations.  The  pub- 
lic utilities  constitute  practically  the  only 
exception  to  this  rule  of  prosperity. 

H.  B.  Weatherwax,  president  New 
York  Electric  Railway  Association,  had 
also  sent  to  Governor  Smith  of  New 
York  a  letter  stating  that  the  desperate 
condition  of  the  electric  railway  indus- 
try constitutes  one  of  the  grave  indus- 
trial and  economic  problems  of  the  na- 
tion and  more  particularly  of  New  York 
State.  He  urged  the  necessity  of  bring- 
ing this  question  up  for  discussion  at 
the  conference  in  Washington.  A  tele- 
gram to  the  same  effect  was  sent  to 
President  Wilson. 

The  resulting  action  on  the  part  of 

the  conference  in  Washington  was  the 

following  recommendation : 

The  attention  of  the  conference  has  been 
called  to  conditions  existing  in  many  parts 
of  the  country  with  reference  to  electric 
railways.  During  the  war  increases  in  pay 
were  granted  to  employees  through  the  In- 
tervention of  the  federal  government. 
Society  recognized  that  the  high  cost  of 
living  Justified  this  action  in  the  fullest 
sense.  These  corporations,  however,  found 
themselves  bound  by  certain  limitations  in 
the  way  of  franchise  contracts  with  mutiici- 
palities,  and  while  the  operating  cost  has 
vastly  increased  in  many  instances,  the 
rates  of  fare  have  continued  without  change. 
This  is  noticeably  true  in  states  where   no 


statutory  provision  has  been  made  for  an 
appeal  to  the  state  utilities  commission.  We 
disclaim  any  disposition  to  trespass  on  the 
rights  of  municipalities,  but  it  is  our  earnest 
recommendation  that  the  federal  govern- 
ment continue  its  helpful  offices  with  the 
view  to  averting  serious  consequences  in 
the  financial  affairs  of  public  utilities. 

Eugene  Meyer,  Jr.,  managing  direc- 
tor, War  Finance  Corporation,  in  the 
course  of  an  address  to  the  conference, 
made  the  following  statement  in  regard 
to  public  utilities: 

The  public  utilities  are  one  of  the  big 
problems  confronting  us  now.  It  is  a  prob- 
lem of  national  imjKirtance  from  a  financial  ' 
and  economic  iKiint  of  view  because  of  the  .' 
magnitude  of  the  industry,  and  because  *  it  ' 
employs  such  a  very  large  number  of  men 
it  is  a  matter  of  interest  to  the  Labor  De- 
partment. Under  normal  conditions,  the 
industry  represents  so  much  in  the  way  of 
materials  for  maintenance,  for  track-laying 
in  steel  and  iron,  for  lumber  in  the  ties,  for 
copper  in  the  transmission  wires,  for  motors, 
for  machinery,  for  all  kinds  of  building 
materials,  that  it  cannot  be  ignored  by  you 
who  are  in  local  contact  with  it  or  by  the 
national  government  from  the  national  point 
of  view.  It  represents  an  investment  of 
thousands  of  millions  of  dollars. 

Its  credit,  however,  has  been  materially 
injured  ;  its  values  have  been  materially  im- 
paired. While  there  have  been  in  the  past, 
no  doubt,  many  examples  of  mismanage- 
ment, and  it  may  be  shown  in  some  cases 
that  difficulties  are  due  to  overcapitaliza- 
tion, nevertheless  I  can  state  that  from  our 
examination  of  cases  presented  to  us.  there 
are  many  instances  where  the  difficulties 
arise  from  the  economic  influences  which 
have  been  at  work  during  the  last  four 
years,  namely,  constantly  rising  prices  for 
materials  and  labor,  combined  with  the  dif- 
ficulty of  making  adjustments  to  meet  the 
changed  conditions  of  costs. 

I  have  no  patent  way  of  solving  the  prob- 
lem. I  think  it  would  be  inadvisable  for  any- 
body in  Washington  to  seek  to  impose  any 
solution  in  a  local  territory  for  a  local  ques- 
tion. I  simply  want  to  state,  as  one  having 
had  intimate  contact  with  the  problem, 
that  I  do  consider  that  it  is  a  big  problem, 
and  that  this  body  should  recognize  it  as 
a  problem.  Whatever  the  action  of  this 
conference  may  be  on  the  subject,  I  think 
it  can  hardly  afford  to  ignore  the  problem 
as  a  problem  of  national  importance,  though 
of  local  administration  and  local  physical 
and   financial  control. 

Is  there  anything  that  we  in  Washington 
can  do?  I  am  sure  I  can  speak  for  Secre- 
tary Redfleld  as  desiring  to  be  helpful  if 
called  upon,  and  I  know  that  Secretary  Wil- 
son is  deeply  interested,  and  Secretary 
Glass  has  manifested  a  disposition  to  recog- 
nize the  problem  as  a  problem  of  national 
interest.  If  there  is  anything,  following  the 
hint  of  the  President,  which  you  can  sug-  ' 
gest,  you  will  find  everybody  here  in  Wash- 
ington ready  ^o  do  anything  and  everything 
within  their  power  to  help. 


Sounds  a  Warning 

Moses  Blau,  chief  of  the  State  bu-  j 
reau   of  inspection   and   supervision  of  ' 
public    offices   in    Ohio,    has   called   the   i 
attention  of  the  Cincinnati  officials  to   . 
the  fact  that  the  actual  cost  of  an  ex-   ] 
tensive  undertaking,  like  the  proposed   : 
rapid    transit    loop,    is    always    far    in 
excess    of    the    original    estimate,    and 
that  it  will  be  well  for  them  to  take 
this  into  consideration  in  making  plans 
for  its  construction. 

Computing  the  cost  of  the  improve- 
ment at  $12,000,000,  instead  of  $6,000,- 
000  as  estimated,  Mr.  Blau  states  that 
the  interest  on  bonds  and  the  redemp- 
tion fund  will  call  for  an  annual  pay- 
ment of  $726,000,  unless  the  loop  be- 
comes self-sustaining  at  once.  His 
opinion  is  given  at  this  time  in  view 
of  the  unsettled  condition  of  finances 
and   the   dubious   problem   of   taxation. 
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Would  Heat  Ohio  Vestibules.— A  bill 
requiring  electric  railways  to  heat  car 
vestibules  at  not  less  than  60  deg.  Fahr. 
between  Oct.  31  and  April  15  has  been 
passed  by  the  House  of  Representatives 
of  Ohio. 

Service-at-Cost  Bill  in  Indiana. — A  bill 
providing  that  a  public  utility  may  en- 
ter into  arrangements  with  a  munici- 
,  pality  or  with  its  customers  to  furnish 
service  at  cost  has  been  introduced  into 
the  Senate  of  Indiana. 

Women  to  Remain. — No  more  women 
conductors  will  be  engaged  by  the 
Kansas  City  (Mo.)  Railways,  but  none 
of  those  now  employed  who  wish  to  re- 
main will  be  discharged.  There  are 
now  fifty  women  on  the  cars.  Their 
work  is  satisfactory  and  has  been  so 
from  the  start. 

Indictments  Against  Trenton  Men 
Dismissed. — The  Court  of  EiTors  and 
Appeals  of  New  Jersey  has  dismissed 
the  indictments  against  Rankin  John- 
son, president  of  the  Trenton  &  Mercer 
County  Traction  Corporation,  Trenton, 
N.  J.,  and  eight  other  directors  and 
officials  of  the  company  for  alleged 
usurpation  of  the  streets  of  Trenton. 

Storm  Ties  Up  Traffic  at  Cincinnati. 

-On  the  afternoon  of  Feb.  28  a  heavy 
wind  storm,  accompanied  by  rain,  tied 
up  many  of  the  railway  lines  in  Cin- 
cinnati, Ohio,  for  several  hours  and  de- 
moralized light  and  telephone  systems 
for  even  a  longer  period.  Several  of 
the  towns  on  the  river  below  Cincin- 
nati were  also  without  service  for  some 
time  and  operation  was  hindered  at 
Dayton,  Ohio. 

Wants  Mexican  Tramways  Returned. 

— According  to  advices  from  Mexico 
City  transmitted  by  way  of  Washington, 
representatives  of  the  Mexico  City 
Tramways  have  been  sent  to  Mexico 
City  by  Canadian  capitalists,  principal 
owmers  of  the  company,  to  urge  Presi- 
dent Carranza  to  restore  the  property 
to  the  owners.  The  tramway  was  seized 
in  1916  while  a  strike  was  on  in  the 
city,  and  the  government  said  it  was 
acting  to  protect  the  property. 

Public  Control  Act  Pronounced  Valid. 

— The  Boston  (Mass.)  Elevated  Rail- 
way public  control  act,  passed  by  the 
Legislature  last  year,  is  constitutional, 
in  the  opinion  of  Attorney-General 
Attwill,  as  given  to  the  Massachusetts 
Senate  in  response  to  a  request  from 
that  body.  He  is  quoted  as  saying  that 
the  provision  for  public  management 
has  the  same  effect  as  if  the  Common- 
wealth had  taken  a  direct  lease  of  the 
system,  agreeing  to  assume  interest 
charges  and  operating  expenses  and  to 
pay  the  corporation  a  rental. 


Accident  Trial  Started.— The  trial  of 
T.  F.  Blewitt,  division  superintendent, 
and  five  other  oflficers  and  employees  of 
the  Brooklyn  (N.Y.)  Rapid  Transit  Com- 
pany was  started  in  the  Supreme  Court 
at  Mineola,  Long  Island,  on  March  3 
before  Justice  Seeger,  who  was  desig- 
nated to  preside  at  the  trial  when  the 
indicted  men  succeeded  in  having  their 
cases  transferred  from  the  Brooklyn 
district.  All  are  accused  of  man- 
slaughter in  connection  with  the  wreck 
on  Nov.  1,  of  a  train  on  the  Brighton 
Beach  line  when  ninety-five  persons 
were  killed  and  more  than  200  injured. 

Not  a  Howling  Success. — Jersey 
City's  municipal  jitney  line  up  Newark 
Avenue  from  Exchange  Place  to  West 
Side  Avenue  is  not  proving  profitable 
and  Director  of  Revenue  and  Finance 
Cannon  may  decide  to  cut  down  the 
fare  from  7  cents  to  5  cents  to  provide 
keener  competition  with  the  Public 
Service  Railway.  When  the  line  was 
opened  last  month  the  fare  was  fixed 
jit  7  cents  in  order  to  provide  competi- 
tion with  the  electric  railway,  which 
now  charges  7  cents.  Some  of  the 
jitneys  have  already  been  taken  off  the 
line. 

Paying  for  Their  Homes.— Of  the  800 
men  who  started  buying  homes  in  the 
Kansas  City  (Mo.)  Railways  Building  & 
Loan  Association  not  one  case  has  come 
up  in  which  the  need  arose  for  fore- 
closure. Under  the  Missouri  law  a  man 
has  six  months  of  lapsed  payments  be- 
fore he  can  be  foreclosed  and  no  man 
has  ever  been  obliged  to  let  his  pay- 
ments drop  for  that  long.  There  has 
been  no  surrender  or  rights  or  owner- 
ship by  any  striker  who  was  buying. 
The  interests  of  these  men  are  being 
guarded  in  view  of  their  possible  re- 
turn. 

Progress  with  Railway  Brotherhood. 
— The  Brotherhood  of  Trainmen  of  the 
Kansas  City  (Mo.)  Railways  is  becom- 
ing more  and  more  popular  with  the 
employees.  The  membership  now  num- 
bers more  than  500.  During  the  past 
two  weeks  sixty-six  were  added  to  the 
roll.  The  organization  is  entirely  in 
the  hands  of  the  men.  A  motorman  is 
its  president.  This  brotherhood  is  mod- 
eled after  the  Denver  plan.  Each  mem- 
ber pledges  himself  not  to  strike,  but 
to  arbitrate  all  differences  which  may 
come  up  between  the  employees  and  the 
company. 

Seattle  Needs  $73,082.— According  to 
a  report  of  A.  H.  Dimock,  city  engineer, 
the  city  of  Seattle,  Wash.,  is  short 
$73,082  in  funds  necessary  for  the  com- 
pletion of  the  municipal  elevated  rail- 
way. According  to  Engineer  Dimock, 
cash  paid  to  date  totals  $312,000;  due 
on  contracts,  $36,000;  bills  not  rendered 
and  unfinished  work,  $37,000;  total, 
$385,000."  The  total  appropriation  for 
the  construction  is  $311,917,  leaving  a 
deficit  of  $73,082.  The  line  in  ques- 
tion, which  has  been  under  construction 
since  last  spring,  extends  from  First 
Avenue  South  and  Washington  Street 
to  the  West  Spokane  Street  bridge  over 
the  West  Waterway.  Just  what  action 
the  city  will  take  to  secure  the  needed 


funds  has  not  been  decided  upon  by  the 
utilities  committee  of  the  Council. 
Street  railway  utility  bonds  in  the  sum 
of  $400,000  were  offered  for  sale  by  the 
city  recently,  but  no  bids  were  received. 

Women  Replaced  in  Cleveland. — The 

forty  women  on  the  cars  of  the  Cleve- 
land (Ohio)  Railway  as  conductors  re- 
tired at  midnight  on  Feb.  28,  as  speci- 
fied in  the  decision  of  the  National  War 
Labor  Board.  It  was  reported  that  they 
would  bring  suit  to  retain  their  posi- 
tions, but  Miss  Rose  Moriority,  who 
has  guided  them  in  their  fight,  said  this 
would  not  be  done,  as  it  would  prob- 
ably bring  about  another  strike.  What 
the  women  do  expect,  however,  is  a  de- 
cision of  the  National  War  Labor 
Board,  defining  their  rights  of  employ- 
ment in  the  industries.  They  believe 
this  will  be  so  broad  that  it  will  result 
in  their  reinstatement  as  conductors. 
The  National  Women's  Trades  Union 
League,  Washington,  is  pushing  the 
matter  and  it  is  hoped  to  have  a  ruling 
in  the  near  future.  They  feel  that 
women's  right  to  work  will  be  greatly 
extended. 

Review  of  San  Francisco  Municipal 
Railway. — More  than  half  of  the  an- 
nual report  of  the  city  engineer  of 
San  Francisco,  Cal.,  to  the  Board  oi 
Supervisors,  which  will  be  printed  in 
the  near  future,  is  devoted  to  a  com- 
prehensive historical  and  statistical 
review  of  the  Municipal  Railway  de- 
velopment in  that  city.  There  will  be 
included  operating  statistics  for  the 
year  1918,  during  which  time  the  sys- 
tem carried  62,500,000  passengers,  and 
a  statement  of  extensions  and  new 
construction.  A  series  of  charts  will 
be  used  to  set  forth  the  nature  of  the 
various  contracts  awarded,  condition  of 
funds,  increase  in  extent  of  the  system 
and  the  amount  of  gross  and  net  re- 
ceipts. There  will  also  be  a  discussion 
of  the  desirability  of  unified  control  and 
management  of  a  city's  street  railway 
system  and  a  review  of  the  progress 
of  the  plan  for  purchasing  the  United 
Railroads,  vnth  which  the  municipal 
line  is  in  competition. 


Programs  of  Meetings 


New  England  Street  Railway  Club 

The  annual  banquet  of  the  New  Eng- 
land Street  Railway  Club  will  be  held 
in  Boston  on  the  evening  of  March  27. 
It  is  hoped  that  the  principal  speakers 
will  be  Senator  Watson  of  Indiana  and 
Charles  M.  Schwab. 


Wisconsin  Electrical  Association 

The  eleventh  annual  convention  of 
the  Wisconsin  Electrical  Association 
will  be  held  at  the  Hotel  Pfister,  Mil- 
waukee, Wis.,  on  March  26  and  27.  An 
attractive  program  has  been  arranged. 
It  will  be  announced  later.  Following 
the  established  custom,  a  joint  session 
will  be  held  with  the  Wisconsin  Gas 
Association  on  March  26.  The  gas  as- 
sociation opens  its  convention  on 
March  25. 
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Record  Figures  for  Dublin 

Increased    Costs    Were    Overcome    by 

Higher  Fares  and  TraflSc 

Gain  of  4,384,000 

The  Dublin  (Ireland)  United  Tram- 
ways had  record  receipts  and  expendi- 
tures for  the  year  ended  Dec.  31,  1918. 
The  receipts  gained  £91,218  over  1917, 
while  the  expenditures  rose  £69,982  in 
spite  of  the  deferment  of  some  renewal 
expenses  and  the  incidence  of  high 
wages  for  only  a  portion  of  the  last 
year. 

As  to  the  items  making  up  the  large 
expenses  of  £310,946,  it  may  be  ex- 
plained that  the  coal  bill,  even  on  a 
rationed  supply  of  coal,  reached  £38,906 
— an  increase  of  £8,580,  while  the  whole 
cost  of  the  power-station  operation, 
amounting  to  £47,106,  showed  an  in- 
crease of  £10,634.  The  total  power 
station  operation  as  late  as  1912 
amounted  to  only  £21,279,  which  was 
exceeded  last  year  by  £25,827 — an  in- 
crease of  120  per  cent  in  six  years. 

The  total  maintenance  showed  an 
increase  of  £30,542.  This  addition  was 
mostly  in  wages,  as  there  was  so  little 
new  material  available  to  spend  money 
on.  The  company  spent  £28,145  in 
maintaining  the  track,  though  only  a 
few  new  rails  out  of  a  small  stock  in 
hand  were  put  into  the  road. 

Higher  Pares  Helped 

If  the  tramway  receipts  had  not  been 
increased,  the  company  would  have 
been  in  a  serious  position,  for  the  bare 
working  cost  for  1918  was  at  the  rate 
of  11.13d.  per  passenger  car-mile, 
which  did  not  include  any  provision  for 
standing  charges  such  as  debenture  in- 
terest, and  the  total  receipts  per  mile 
in  1917  were  at  the  rate  of  only  11.08d. 

In  April  the  company  for  the  first 
time  increased  the  fares,  which  had 
been  in  many  instances  below  the 
statutory  limit.  The  company  was 
also  greatly  helped  by  the  general  in- 
crease in  traffic,  owing  to  the  large 
spending  power  of  the  public.  This 
was  shown  by  the  fact  that  notwith- 
standing the  higher  fares  charged,  the 
company  carried  a  total  of  71,008,655 
passengers  or  4,384,329  more  than  in 
1917. 

As  to  how  far  this  tendency  to 
increased  passenger  traffic  is  going  to 
continue,  W.  M.  Murphy,  chairman  of 
the  board  of  directors,  says  he  cannot 
venture  to  forecast  an  opinion;  but  he 
is  afraid  that  people  are  living  through 
a  period  of  artificial  prosperity  which 
must  necessarily  be  of  a  temporary 
character. 

The  net  available  at  the  end  of  the 
year  amounted  to  £117,492,  and  divi- 
dends, bonus  and  reservations  absorbed 
£104,230  of  this,  leaving  £13,262  to  be 
carried  forward  to  1919.    The  reserva- 


tions included  £15,000  for  the  general 
reserve  and  £35,000  for  relaying  of 
track  and  replacing  of  ten  cars. 

Systems  in  Private  Hands 

The  Dublin  United  Tramways  is  one 
of  the  few  important  systems  in  Great 
Britain  and  Ireland  remaining  in  the 
hands  of  private  owners.  The  Bristol 
Tramways  are  still  in  the  hands  of 
a  company,  but  the  purchase  period 
— which  expired  at  the  beginning  of  the 
war — ^was  postponed  by  act  of  Parlia- 
ment owing  to  the  difficulty  of  purchase 
in  war  times. 

The  London  United  Tramways,  situ- 
ated just  outside  the  limits  of  the  lines 
controlled  by  the  city  of  London,  is 
another  undertaking  of  some  magnitude 
in  the  hands  of  private  owners.  The 
finances  of  this  company,  however,  have 
just  been  readjusted  and  its  capital 
scaled  down  more  than  one-half. 

A  number  of  smaller  undertakings 
still  in  private  hands  are  being  con- 
ducted with  varying  fortunes.  Re- 
sults of  operation  are  very  good  in  the 
manufacturing  districts  where  large 
employment  and  high  wages  are  to  be 
had,  but  on  the  south  and  southeast 
coast  the  business  from  pleasure  traffic 
is  still  poor  on  account  of  the  air  raids 
during  the  war. 


Would    Defer    Bond    Interest    to 

Make  Improvements 

A  very  difficult  situation  has  arisen 
in  Pittsburgh  in  connection  with  the 
receivership  of  the  Pittsburgh  Rail- 
ways. Urged  on  by  the  city  of  Pitts- 
burgh the  receivers  of  the  railway 
practically  petitioned  Judge  C.  P.  Orr 
in  the  United  States  District  Court  for 
permission  to  forego  paying  fixed 
charges  for  bond  interest  during  the 
present  year  and  instead  to  put  the 
money  into  betterments  of  service  in 
the  different  communities  which  the 
railway  serves.  Thus  the  issue  as  di- 
rectly raised  by  counsel  for  the  city 
is  the  matter  of  choice  by  the  court 
between  the  interests  of  the  commun- 
ity and  those  whose  money  is  invested 
in  the  railway.  Judge  Orr  from  the 
bench,  interrupting  counsel  for  the  city, 
said: 

The  situation  here  Is  very  troublesome, 
with  Its  implication  that  these  bondholders 
should  receive  nothing  on  the  money  they 
furnished  to  establish  the  company.  You  will 
never  be  able  to  get  a  dollar  of  future 
capital  Investment  unless  payments  are 
made  on  these  bonds.  It  is  a  horrible 
situation.  I  don't  know  where  it  is  going 
to  end.  I  am  looking  ahead  to  a  time  when 
the  bondholders,  coming  together,  will  as- 
.sert  their  rights.  We  cannot  confiscate 
property  without  compensation. 

On    the    other    hand    Special    City 

Counsel      Robinson,      addressing      the 

court,  said: 

The  choice  must  now  be  made  between 
the  interests  of  the  whole  community  and 
of  returns  to  private  capital. 


Anticipating  Possible  Default 

Committees  Formed  of  Security  Holders 

of  New  York  Company  Which 

Apparently  Faces  Collapse 

Announcement  was  made  on  Feb.  28 
that,  in  view  of  the  failure  of  the 
Interborough  Rapid  Transit  Company, 
New  York,  N.  Y.,  to  declare  the  usual 
quarterly  dividend  and  the  consequent 
danger  of  a  default  on  the  interest  due 
on  April  1  on  the  Interborough-Metro- 
politan  collateral  trust  4i  per  cent 
bonds,  a  bondholders'  protective  com- 
mittee had  been  formed. 

Later  in  the  day  it  was  announced 
that  a  committee  also  had  been  formed 
to  protect  the  interests  of  the  stock- 
holders of  the  Interborough  Consoli- 
dated Company,  which  is  a  holding  cor- 
poration. The  company  has  two  classes 
of  stock.  The  preferred  consists  of 
$45,740,000  of  6  per  cent  non-cumula- 
tive shares  of  a  par  value  of  $100. 
There  are  932,626  shares  of  common 
stock  outstanding  without  par  value. 

The  bondholders'  committee  consists 
of  six  bankers.  Grayson  M.  P.  Mur- 
phy, senior  vice-president  of  the  Guar- 
anty Trust  Company,  is  chairman.  The 
other  members  are  John  McHugh, 
C.  A.  Peabody,  C.  S.  Sargent,  Jr.; 
James  A.  Stillman  and  Frederick 
Strauss. 

The  stockholders'  protective  commit- 
tee is  headed  by  Eugene  V.  R.  Thayer, 
president  of  the  Chase  National  Bank. 
The  other  members  are  Chellis  A.  Aus- 
tin, Harry  Bronner,  M.  M.  Buckner, 
Charles  Hayden  and  Edwin  S.  Marston. 

On  behalf  of  the  bondholders'  com- 
mittee Mr.  Murphy  issued  this  state- 
ment : 

The  committee  has  been  formed  not 
only  to  protect  the  interests  of  the  securi- 
ties that  it  represents  but  also  to  endeavor 
to  assist  in  straightening  out  a  situation 
which  threatens  a  great  number  of  Inves- 
tors and  which  may  seriously  affect  the 
credit  of  the  city  and   State. 

The  committee  has  no  preconceived 
plans.  A  thorough  investigation  will  be 
made  at  once,  and  the  action  of  the  com- 
mittee will  depend  on  the  facts  developed 
by  that  investigation. 

With  reference  to  the  formation  of 
the  stockholders'  committee  the  follow- 
ing announcement  was  made: 

In  view  of  the  unsettled  and  unsatisf.iH - 
tory    position    of    the    local    transportation 
lines  for  some  months,  and  particularly  in 
view    of   the    public    announcement    of    tlie 
possibility   of   default    on   the   semi-annual 
interest    due    on    April    1    upon    the    Inter- 
borough-Metropolltan    collateral     trust     4* 
per  cent  bonds,  for  the  protection  of  which 
a  committee  has  been  organized.  It  has  t)f 
decided  to  have  a  similar  committee  in  i 
interests    of    the    holders    of    the    prefen 
and    common    stock    of    the    Interborou 
Consolidated   Corporation. 

Stockholders    are    requested    to     dep' 
their  certificates  with  the  Mercantile  Trust 
&  Deposit  Company,  New  York,  N.  Y.,  which 
will  issue  the  customary  temporary  receipts, 

A  deposit  agreement  is  in  course  of  prep- 
aration, copies  of  which  may  be  obtained 
from  the  depositary  as  soon  as  completed. 
The  secretary  of  the  committee  Is  Charles 
B.  Makepeace,  115  Broadway,  while  Rush- 
more,  Blsbee  &  Stern  are  its  counsel. 

Interest  on  the  Interborough-Metro- 
politan  Company's  collateral  trust  bonds 
is  guaranteed  by  the  Interborough  Con- 
solidated Company.  The  income  of  the 
latter  company  is  derived  from  divi- 
dends the  Interborough  Rapid  Transit 
Company,  the  operating  concern,  pays 
on  its  stock. 
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War  Traffic  Helps  Richmond 

Railway  Revenues  of  Virginia  Company 

Jumped  $901,000  or  27.7  Per  Cent — 

Expenses  Up  $597,000 

The  gross  revenues  of  the  Virginia 
■  Railway  &  Power  Company,  Richmond, 
Va.,  in  both  the  railway  and  light  de- 
partments, showed  large  gains  for  the 
fiscal  year  ended  June  30,  1918.  This 
was  caused  principally  by  the  location 
of  Camp  Lee  near  Petersburg,  the  naval 
operating  base  at  Norfolk  and  various 
other  governmental  activities  in  and 
around  Richmond. 

The  gross  operating  revenues  in- 
creased $1,413,034  or  23.38  per  cent. 
The  larger  part  of  the  increase  re- 
sulted from  the  operation  of  the  rail- 
way department.     The  gross  revenues 


stock  and  the  October,  1917,  dividend 
of  $179,242  on  the  common  stock,  how- 
ever, were  paid.  The  surplus  at  the 
end  of  the  year  was  $1,270,776. 

The  revenue  passengers  in  the  year 
ended  June  30,  1918,  increased  12,838,- 
418  to  a  total  of  82,645,749,  while  the 
transfer  and  free  passengers  decreased 
711,629  to  17,154,194.  The  average  fare 
per  passenger  was  4.1  cents,  a  gain  of 
0.4  cent.  The  car-miles  totaled  14,208,- 
730,  an  increase  of  661,086;  and  the 
car-hours  1,669,615,  an  increase  of  51,- 
400.  The  total  revenue  per  car-mile 
amounted  to  29.3  cents,  a  gain  of  5.3 
cents,  and  the  operating  expenses  per 
car-mile  17.5  cents,  an  increase  of  3.6 
cents.  The  car-hour  revenue  was  $2,491, 
a  gain  of  $0,478,  and  the  operating 
expenses  $1,486,  an  increase  of  $0,322. 


INCOME  STATEMENT  OF  VIRGINIA  RAILWAY  &  POWER  COMPANY  FOR  YEARS  ENDED 

JUNE  30,   1917  AND   1918 

. 1918 .  . 1917 . 

Amount  Per  Cent  Amount  Per  Cent 

Revenue  from  railway  operations $4,158,594  55.76  $3,256,791  53.88 

Light,  power  and  gas  revenues 3,298,935  44  24  2,787,704  46.12 

Total  operating  revenues $7,457,529  100.00  $6,044,495  100  00 

Railway  operating  expenses: 

Maintenance  of  way  and  structures $301,812  7.26  $238,681  7  33 

Maintenace  of  equipment 264,283  6.36  201,849  6  20 

Traffic  expenses 7,915  0.19  8,707  0.27 

Transportation  expenses 1,494,949  35.95  1,095,157  33.63 

General  expenses 411,487  9.89  338,294  10.38 

Total $2,480,446  59.65  $1,882,688  57.81 

Light,  power  and  gas  expenses 1,620,046  49.11  1,058,604  37.97 

Total  operating  expenses $4,100,492  54.98  $2,941,293  48  66 

Operating  income $3,357,037  .     45.02  $3,103,202  51.34 

Otherincome 115,865  1.55  98,391  1.62 

Gross  income $3,472,902  46.57  $3,201,593  52  96 

— : — i 

Taxes  and  licenses $466,173  6.25  $387,672  6.41 

Interest,  sinking  fund  and  rentals 1,458,204  19.55  1,429,385  23.65 

Discount  on  securities 30,316  0.41  30,315  0.49 

Miscellaneous 89,762  1.20  162,133  2.69 

Total $2,044,455  27  41  $2,009,505  33.24 

Netincome $1,428,447  19.16  $1,192,088  19.72 


from  this  department  gained  $901,803 
or  27.7  per  cent,  the  passenger  gain 
amounting  to  most  of  this  or  $857,057. 
The  light,  power  and  gas  revenues  ad- 
vanced $511,231  or  18.4  per  cent. 

The  total  operating  expenses  rose 
$1,159,199  or  39.41  per  cent,  this  in- 
crease being  divided  $597,757  or  31.8 
per  cent  for  the  railway  department 
and  $561,441  or  53.0  per  cent  for  the 
light,  power  and  gas  departments.  As 
a  result  the  income  from  operation 
gained  only  $253,835  and  the  net  in- 
come $236,359. 

In  addition  to  the  charges  for  main- 
tenance of  way  and  equipment,  the  sum 
of  $447,451  or  6  per  cent  of  the  gross 
revenues  was  credited  to  the  reserve 
for  depreciation  and  charged  against 
surplus.  The  balance  in  the  reserve 
as  of  June  30,  1918,  was  $628,858. 
Capital  expenditures  for  the  year  to- 
taled $444,438,  of  which  $256,745  was 
for  the  railway  department. 

On  account  of  the  necessity  of  mak- 
ing improvements  and  extensions  to 
take  care  of  war  service  demands,  the 
directors  decided  it  to  be  wise  to  con- 
serve the  cash  resources.  For  that 
reason  the  dividend  on  the  common 
stock,  usually  paid  in  April,  was  passed. 
Dividends  of  $479,952  on  the  preferred 


Three  Receivers  for  Rhode  Island 
Road 

Frank  H.  Swan,  Theodore  Francis 
Green  and  Zenas  W.  Bliss  were  ap- 
pointed permanent  receivers  of  the 
Rhode  Island  Company,  Providence,  R. 
I.,  by  Presiding  Justice  Tanner  in  the 
Superior  Court  of  Rhode  Island,  on 
March  4. 

John  J.  Orr  &  Sons,  the  petitioners 
for  the  receivership,  were  represented 
by  Attorney  Edward  A.  Stockwell.  He 
suggested  that  Mr.  Swan's  appoint- 
ment be  made  permanent.  The  attor- 
neys representing  the  respondents  were 
in  favor  of  the  suggestion. 

Rathbone  Gardner,  chairman  of  the 
federal  trustees  of  the  Rhode  Island 
Company,  whose  terms  expire  in  July 
but  who  have  applied  to  the  United 
States  Court  of  the  Southern  New 
York  District  for  an  extension  of  time 
in  which  to  dispose  of  the  road,  nomi- 
nated Theodore  Francis  Green,  secre- 
tary of  the  trustees,  as  co-receiver. 

Attorney  General  Rice  objected  to 
Mr.  Green's  appointment,  declaring 
that  he  was  opposed  to  the  selection  of 
any  person  who  had  been  connected 
with  the  conduct  of  the  Rhode  Island 
Company.      City    Solicitor    Elmer    S. 


Chace,  Providence,  said  he  would  not 
offer  any  objection  to  either  Mr.  Swan 
or  Mr.  Green. 

Attorney  Frederick  W.  Tillinghast 
stated  that  N.  W.  Smith,  attorney  for 
the  New  Haven  Railroad,  was  unable 
to  be  present,  but  that  he  had  been  as- 
sured by  him  the  New  Haven  road, 
which  is  a  creditor  of  the  Rhode  Island 
Company  in  the  sum  of  $4,000,000  and 
in  addition  owns  the  entire  capital 
stock  of  the  Rhode  Island  Company,  did 
not  consider  Mr.  Green  objectionable. 

Attorney  General  Rice  proposed  the 
name  of  Zenas  W.  Bliss  and  no  oppo- 
sition was  made. 

John  J.  Fitzgerald,  attorney  for  the 
carmen's  union,  stated  that  the  three 
men  named  were  favored  by  his  clients. 
The  carmen  are  vitally  interested  in 
the  conduct  of  the  Rhode  Island  Com- 
pany, as  at  present  there  is  a  sum  ag- 
gregating about  $150,000  due  them  for 
back  wages,  which  was  awarded  by  the 
War  Labor  Board  but  not  paid  as  the 
company  went  into  the  receiver's  hands 
before  the  second  installment  was  due. 

Attorney  Tillinghast  informed  the 
court  that  he  had  drawn  an  order  to  be 
entered  in  the  form  of  a  decree,  if 
satisfactory  to  the  court,  defining  the 
powers  of  the  receivers.  It  had  the 
approval,  he  stated,  of  Clifford  W. 
Whipple,  attorney  for  the  Rhode  Island 
Company,  and  others. 

Walter  F.  Angell  of  Edwards  &  An- 
gell,  representing  the  United  Traction 
&  Electric  Company,  said  that  he  had 
rot  examined  the  decree  and  he  would 
like  to  do  so  before  it  was  formally  en- 
tered. Accordingly  the  matter  was  de- 
ferred.   

Rhode  Island  Bondholders 
Organize 

The  United  Traction  &  Electric  Com- 
pany, a  New  Jersey  corporation  own- 
ing the  major  portion  of  the  railway 
lines  operated  under  lease  by  the  Rhode 
Island  Company,  Providence,  R.  I.,  for 
which  permanent  receivers  have  been 
appointed,  has  appointed  a  committee 
of  the  bondholders  for  the  purpose  of 
protecting  the  rights  and  interests  at- 
taching to  the  securities. 

The  Rhode  Island  Company  has  de- 
faulted in  payment  of  its  rentals,  ag- 
gregating $225,000,  and  as  a  conse- 
quence payment  of  interest  on  the  5 
per  cent  bonds  of  the  United  Traction 
due  on  March  1  has  been  indefinitely 
deferred. 

The  holders  of  bonds  are  urged  to 
deposit  their  holdings  immediately  with 
all  interest  warrants  attached,  with 
either  the  Rhode  Island  Hospital  Trust 
Company,  Providence,  or  the  First  Na- 
tional Bank,  Boston,  as  depositories 
under  a  deposit  agreement  in  course 
of  preparation.  The  depositories  will 
issue  temporary  certificates  which  may 
be  exchanged  for  transferable  certifi- 
cates of  deposit. 

Philip  L.  Spalding  is  chairman  of 
the  committee.  The  other  members 
are  Stephen  O.  Metcalf,  Henry  D. 
Sharpe,  Malcolm  Chace,  Eben  N.  Little- 
field,  G.  C.  Lee  and  W.  P.  Goodwin. 
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Eight  Years  of  Progress 

Philadelphia  Rapid  Transit  Issues  Sum- 
mary Showing  Gains  Since  Rehabili- 
tation Began  in  1911 

The  Philadelphia  (Pa.)  Rapid  Transit 
Company  has  issued  in  the  form  of  a 
postcard  folder  a  striking  summary  of 
progress  from  1911  to  1918,  inclusive. 
In  1910  the  company  found  itself  with 
credit  exhausted,  earnings  insufficient 
to  cover  fixed  charges,  labor  threaten- 
ing and  service  bad.  The  Stotesbury- 
Mitten  management  then  took  up  the 
work  of  rehabilitation,  with  the  results 
shown  in  the  accompanying  tables  and 
the  following  summary: 

Passengers  Carried:  Increased  over 
70  per  cent  or  more  than  320,000,000 
passengers.  This  showing  is  deemed 
particularly  gratifying  in  view  of  the 
greatly  increased  use  of  automobiles. 

FARE,  WAGE  AND  DIVIDEN  D  STATISTICS  OF 

PHILADELPHIA   RAPID   TRANSIT 

COMPANY  DURING    1910-1918 


a 

h 

^b 

O  <a  0/ 

im 

1910* 

445.599,008 

4.13 

23 

None 

1911 

520,425,581 

4.07 

23i 

None 

1912 

553,471,846 

4.03 

25 

None 

1913 

584,721,865 

4.00 

30 

None 

1914 

585,364,297 

3.95 

30 

None 

1915 

598,111,900 

3.91 

30 

None 

1916 

672,959,447 

3.91 

32 

2 

1917 

731.470,879 

3.91 

36 

5 

1918 

767,758,406 

3.98 

48 

5 

♦Last 

-  year  before  rehabilitation  under  Stotesburj'- 

Mitten  management. 

Fares:  Lowered  from  4.13  cents  per 
passenger  through  additional  free 
transfer  privileges,  resulting  in  a  total 
saving  of  $7,941,983  to  the  car  rider. 
The  increase  to  3.98  cents  per  passen- 
ger in  1918  was  caused  by  lesser  use  of 
free  transfers  by  free-spending  war- 
workers. 

Wages :  Increased  to  43  cents  per  hour, 
July,  1918;  thereafter  voluntarily  in- 
creased to  48  cents  per  hour  by  agree- 
ment with  War  Labor  Board.  Increases 
for  trainmen  alone  were  $7,692,844  in 
excess  of  wage  scale  effective  following 
1910  strike. 

FINANCIAL  STATISTICS  OF  PHILADELPHIA 

RAPID  TRANSIT  COMPANY  DURING 

I9IO-I9I8 


Cal- 
endar      Gross 
Year     Earnings 
1910*  $19,232,622 

1911  22,147,974 

1912  23,282,408 
24,240,582 
23,961,408 
24,315,455 
27,279,516 
29,726,926 
31,704,427 

*  Last  year  before 
Mitten  management 
t  Defirit 


1913 
1914 
1915 
1916 
1917 
1918 


•Fixed  Charges  — 
Per 
Cent 
Gross 
45  32 
30  93 
38.80 
38  97 
40  47 
40  27 
35.87 
32.79 
30.91 


Amount 
$8,717,009 

8.842,771 

9,032,948 

9.447,080 

9,698,125 

9,792,306 

9,785,653 

9,745,703 

9,800,039 
rehabilitation  under 


Net 

Income 

t$l, 222,735 

t560,707 

72,342 

538,496 

201,340 

584,501 

2,377,552 

2,863,684 

1,534,816 

Stotesbury- 


Dividends :  None  paid  to  P.  R.  T. 
stockholders  until  October,  1916.  This 
stock  is  now  on  a  5  per  cent  basis.  The 
total  return  of  $3,597,578  so  far  received 
by  P.  R.  T.  stockholders  represents  less 
than  1  per  cent  per  annum  on  their 
$30,000,000  from  the  dates  upon  which 
it  was  actually  paid  in. 


Gross  Earnings:  Have  greatly  in- 
creased over  expectations.  These  large 
increases  were  due  in  part  to  quickened 
service  and  the  introduction  of  new 
cars,  of  which  1825  have  been  secured. 

Fixed  Charges:  Required  45.32  per 
cent  of  gross  earnings  in  1910  to  meet 
the  rentals  and  interest  account,  and  this 
condition  left  no  equity  whatever  to 
P.  R.  T.  stockholders.  But  30.91  per 
cent  of  gross  for  rentals  and  interest 
account  (as  now)  leaves  P.  R.  T.  stock- 
holders with  a  substantial  equity  in 
the  property. 

Net  Income:  The  sum  of  $4,482,119 
was  earned  in  excess  of  P.  R.  T.  divi- 
dends paid.  Co-operative  efficiency  les- 
sened the  number  of  accidents,  thus  re- 
ducing liability  costs  from  6.08  per  cent 
to  3.47  per  cent  of  gross  earnings.  This 
item  alone  saved  $5,392,054. 


Suspension  Followed  by 
Receivership 

The  Ohio  River  Electric  Railway  & 
Power  Company,  Pomeroy,  Ohio,  was 
placed  in  the  hands  of  Harry  Hartwell 
as  receiver  by  the  United  States  Dis- 
trict Court  at  Columbus  on  Feb.  25. 
The  proceeding  was  brought  by  the 
Columbia  Avenue  Trust  Company, 
Philadelphia,  trustee  for  the  bondhold- 
ers, to  enforce  payment  of  interest  on 
the  bonds,  already  defaulted. 

The  property  has  been  suffering  from 
the  rising  costs  of  operation  without 
compensation  through  mucH  needed  in- 
creased revenues.  Applications  have 
been  before  the  local  councils  for  re- 
lief since  Nov.  1,  but  the  company  has 
been  unable  to  secure  what  is  abso- 
lutely essential.  The  main  difficulty 
lies  in  the  fact  that  the  company  is  ob- 
liged to  deal  with  two  municipalities 
at  the  same  time.  There  is  keen  busi- 
iiess  rivalry  between  the  places,  and  no 
co-operative   spirit. 

In  November,  1917,  increases  in 
wages  of  7  cents  an  hour  were  granted 
to  the  motormen  and  conductors,  mak- 
ing the  platform  rates  30  cents  to  35 
cents  an  hour.  On  Oct.  24,  1918,  the 
motormen  and  conductors  were  granted 
a  further  increase  by  a  board  of  arbi- 
tration and  effective  Sept.  1  the  fol- 
lowing rates  became  operative:  First 
three  months,  38  cents;  next  nine 
months,  41  cents;  after  one  year,  43 
cents. 

In  November,  1917,  the  company  was 
granted  increased  fares  from  5  cents 
to  7  cents  with  four  tickets  for  25  cents, 
but  in  November  last  this  rate  was  re- 
pealed by  referendum  vote  and  fare 
reverted  to  the  rates  in  force  when  the 
road  was  put  in  operation  nineteen 
years  ago. 

On  Feb.  5  the  company  notified  its 
men  that  it  could  no  longer  continue  to 
pay  the  prevailing  rates  of  wages  and 
the  men  promptly  struck.  The  road 
has  not  been  in  operation  since  that 
date.  The  receivership  is  the  culmina- 
tion of  all  these  tragic  occurrences.  In 
all  probability  the  road  will  not  resume 
operation  until  some  real  settlement 
of  the  rate  question  is  made. 


Louisville  Dividend  Doubtful 

stockholders    at    Annual    Meeting    Are 

Told  That  Outlook  Shows  Lower 

Net  for  1919 

Stockholders  of  the  Louisville  (Ky.) 
Railway  need  expect  no  dividends  in 
1919,  because  the  company's  operating 
expenses  will  be  increased  and  the  op- 
erating earnings  reduced.  Such  is  the 
tenor  of  the  annual  report  of  President 
T.  J.  Minary  submitted  to  the  stock- 
holders of  the  company  at  the  recent 
annual  meeting. 

The  company's  gross  operating  reve- 
nues for  the  calendar  year  1918  totaled 
?4,327,211  and  its  operating  expenses, 
fixed  charges  and  preferred  dividends 
were  $4,072,447.  Thus  there  remained 
a  margin  of  $2.54,764,  of  which  $249,~ 
708  was  paid  out  in  common  stock  divi- 
dends, the  balance  being  applied  to  dis- 
ccunt on  notes  sold.  The  full  statement 
of  income  of  the  company  for -the  year 
ended  Dec.  31,  1918,  is  shown  in  the 
accompanying  table. 


EARNINGS   OP  LOUISVILLE   RAILWAY 
FOR  CALENDAR  TEAR  1918 

Transportation      revenue       (city 

lines)    $3,556,031 

Transportation  revenue  (Interur- 

ban  lines)    600,480 

Revenue  from  mail,  advertising, 
trackage  and  power  (city 
lines)    151,658 

Revenue  from  mail,  advertising, 
trackage  and  power  (interur- 
ban  lines) 15,2,st 

Other  revenue   (interesl*)    3,758 

Gross  Income $4,327,211 

Operating  expenses   (city  lines)     $2,383,971 

Operating   expenses    (interurban 

lines)    499,150 

Federal.  State,  county  and  city 
tax  for  twelve  months  (city 
lines)    355,36rt 

Federal,  State,  county  and  city 
tax  for  twelve  months  (inter- 
urban lines)    31,9."7 

Interest  on  debt,  paid  and  ac- 
crued            627,000 

Dividend    on    preferred   stock,    5 

per  cent 175,0ii(i 

Total  expenses  and  charges.   $4,072,4  17 

Net    income    $254, TCI 

Dividends  on  common  stock....       $249,7"^ 
Discount   on    notes    sold 5.0..i; 

$254, -fit 


The  foregoing  figure  for  operatinir 
expenses,  it  is  said,  contains  a  suf- 
ficient sum  to  pay  back  wages  due  un- 
der the  award  of  the  War  Labor  Board 
up  to  Dec.  31,  1918.  These  increased 
wages,  however,  are  only  from  Aug.  Ki, 

1918,  so  that  their  full  effect  upon 
net  income  will  not  be  shown  until  the 
annual  report  of  the  company  for  191;). 

It  is  impossible,  it  is  stated,  to  say 
what  will  be  the  earnings  of  the  com- 
pany for  1919,  or  how  far  they  will  be 
affected  by  the  reduction  of  the  num- 
ber of  soldiers  occupying  Camp  Zacb- 
ary  Taylor.  It  is  also  impossible  to  say 
what  will  be  the  operating  expenses  for 

1919.  That  the  operating  earnings  will 
be  reduced  and  the  operating  expenses 
will  increase,  due  to  the  award  of  the 
War  Labor  Board,  is,  however,  ob- 
vious, in  the  opinion  of  the  company  as 
expressed  to  the  stockholders. 
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Financial 
News  Notes 


it  Charleston  May  Issue  Common  Stock. 
j  — The  Charleston  Consolidated  Railway 
&  Lighting  Company,  Charleston,  S.  C, 
is  reported  to  be  considering  an  in- 
1  crease  in  its  common  stock  by  $1,500,- 
000,  the  proceeds  to  provide  for  exten- 
sive improvements  recently  made  and 
now  being  installed. 

Headquarters  Removed  to  New 
Orleans. — General  headquarters  of  the 
American  Cities  Company  are  to  be 
transferred  from  New  York  City  to 
New  Orleans,  La.,  in  the  near  future. 
The  executive  committee  is  now  com- 
posed of  J.  K.  Newman,  chairman;  Leo 
Benoist,  Crawford  H.  Ellis,  Frank  B. 
Hayne,  Arsene  Perrilliat  and  Lynn  H. 
Dinkins,  New  Orleans,  and  Francis  T. 
Homer,  New  York. 

City     Insists     Upon     Payment. — The 

Pittsburgh  (Pa.)  Railways  must  make 
provisions  to  pay  for  street  repair 
work,  the  cost  of  which  is  estimated 
at  more  than  $900,000,  before  it  pays 
any  more  fixed  charges,  counsel  for  the 
city  argued  in  an  answer  to  a  petition 
for  payment  of  $152,825  in  charges, 
filed  with  the  Federal  Court.  Failure 
to  meet  this  obligation  might  result  in 
forfeiture  of  franchise,  the  city  inti- 
mates. 

New  Member  of  Finance  Committee. 
—J.  J.  Spalding,  a  lawyer  of  Atlanta, 
was  elected  to  membership  on  the 
finance  committee  of  the  board  of  di- 
rectors of  the  Georgia  Railway  &  Pow- 
er Company,  Atlanta,  Ga.,  at  the  an- 
nual meeting  on  Jan.  28.  Mr.  Spalding 
succeeds  E.  G.  Stevenson,  Detroit. 
Mich.,  who  resigned.  There  was  no 
other  change  among  the  personnel  of 
the  company's  directors,  committee 
members  or  oflScers. 

Will     Resume     Temporarily.  —  The 

Washington  Water  Power  Company, 
Spokane,  Wash.,  has  acceded  to  the  de- 
mands of  the  City  Commissioners  that 
none  of  its  electric  railway  lines  be 
abandoned  and  the  city's  threatened 
suit  in  the  Superior  Court  to  enforce 
its   demand   for    restoration    has    been 


withdrawn.  D.  L.  Huntington,  presi- 
dent of  the  company,  who  appeared  be- 
fore the  City  Council,  verbally  agreed 
to  resume  the  asked-for  service,  but 
stated  that  the  company  made  no  prom- 
ises for  the  future  and  it  might  later 
abandon  such  of  its  lines  as  it  should 
see  fit  to  do. 

Would  Charge  Off  Loss. — Application 
v/as  made  on  Feb.  27  to  the  State  Board 
of  Public  Utility  Commissioners  of  New 
Jersey  by  the  Morris  County  Traction 
Company  to  distribute  over  a  period  of 
years  a  loss  suffered  through  the  sale 
of  its  power  plants  at  Dover  and  Chat- 
ham. The  company  at  one  time  manu- 
factured its  power,  but  for  some  time 
past  it  has  been  purchasing  electric 
energy.  Two  years  ago  it  obtained  per- 
mission to  sell  the  power  plants.  It 
now  desires  to  distribute  this  loss  over 
twenty-nine  years,  the  period  during 
which  a  mortgage  on  the  property  still 
has  to  run.  The  commission  has  re- 
served decision. 

Committee  Against  Akron  Increase. 
— The  railway  committee  of  the  Council 
of  Canton,  Ohio,  has  reported  against 
an  increase  in  fare  to  the  Northern 
Ohio  Traction  &  Light  Company,  with 
headquarters  at  Akron.  When  the 
question  of  municipal  ownership  was 
brought  up  A.  C.  Blinn,  general  man- 
ager of  the  company,  said  that  the 
company  was  ready  to  sell.  The  report 
stated  that  since  the  company  had  re- 
jected the  proposal  of  the  city  made  on 
Jan.  31,  whereby  the  company  was  of- 
fered an  increase  if  it  made  improve- 
ments to  the  lines  at  an  estimated  cost 
of  $45,000,  the  committee  was  opposed 
to  granting  any  increase  in  fare  on  the 
city  lines. 

Seattle  Sells  Bonds.— The  city  of 
Seattle,  Wash.,  on  Feb.  25  sold  two 
utility  bond  issues  totalling  $1,150,000, 
to  R.  M.  Grant  Company,  Chicago,  111., 
and  Oscar  P.  Dix  &  Company,  Seattle, 
Wash.  Both  issues  had  been  adver- 
tised earlier,  but  no  bids  were  received. 
The  issues  covered  $400,000  of  munici- 
pal railway  bonds  and  $750,000  of  city 
light  and  power  bonds,  both  sold  on  a 
5  per  cent  basis,  to  admit  of  discount. 
The  railway  bonds  are  for  the  com- 
pletion of  the  elevated  railway  and  to 
pay  for  new  cars  recently  purchased  by 
the  city.  The  issue  also  includes  $37,- 
500  to  pay  for  condemnation  awards  on 
the  elevated.  The  original  $350,000 
bond  issue  for  the  municipal  elevated 
has  been  exhausted. 


Foreclosure     Sale     March     12. — The 

property  of  the  Buffalo,  Lockport  & 
Rochester  Railway,  Rochester,  N.  Y., 
v/ill  be  sold  on  March  12  in  Rochester 
to  the  highest  bidder.  This  sale  comes 
from  a  judgment  of  foreclosure  entered 
by  the  Lincoln  Trust  Company,  New 
York,  for  itself  and  other  holders  of  the 
$2,799,000  in  first  mortgage  bonds.  In- 
dications are  that  the  bondholders  will 
take  the  road  over  themselves.  The 
road  has  been  in  the  hands  of  the  fol- 
lowing receivers  for  several  years:  Mil- 
ford  W.  Childs,  Medina;  John  M.  Camp- 
bell, formerly  of  Rochester,  and  Frank 
A.  Dudley,  Niagara  Falls.  The  plan 
worked  out  for  the  reorganization  of 
the  company  was  reviewed  in  the  Elec- 
tric Railway  Journal  for  Feb.  22, 
page  380. 

Will  Reduce  Authorized  Preferred 
Stock. — The  stockholders  of  the  Ten- 
nessee Railway,  Light  &  Power  Com- 
pany, Chattanooga,  Tenn.,  at  the  an- 
nual meeting  to  be  held  on  April  1,  will 
vote  on  a  proposal  to  reduce  the  author- 
ized amount  of  preferred  stock  from 
$50,000,000  to  $10,250,000,  the  actual 
amount  now  outstanding.  This  reduc- 
tion is  expected  to  effect  a  material 
saving  in  taxes,  according  to  an  official 
of  the  company.  Under  the  laws  of 
Maine,  where  the  company  was  in- 
corporated, corporations  are  taxed  on 
the  amount  of  stock  authorized.  As  the 
company  does  not  contemplate  increas- 
ing the  amount  of  preferred  stock  out- 
standing, it  was  deemed  advisable  by 
officials  to  bring  the  figure  down  to  the 
amount  of  preferred  stock  now  actually 
outstanding. 

$3,000,000  of  Notes  Approved.— The 
Massachusetts  Public  Service  Commis- 
sion has  approved  the  petition  of  the 
Boston  Elevated  Railway  for  pel-mis- 
sion to  issue  $3,000,000  face  value  of 
notes  or  negotiable  coupon  bonds  pay- 
able in  a  period  not  exceeding  seven 
years  and  bearing  interest  not  exceed- 
ing 7  per  cent.  The  funds  to  be  raised 
in  this  manner  are  to  provide  means 
for  paying  for  construction  and  equip- 
ment and  for  funding  floating  debt  and 
for  the  payment  of  the  current  debts 
of  the  company.  The  commission  has 
also  approved  the  petition  of  the  com- 
pany for  the  authority  to  spend  for 
other  capital  accounts  the  unexpended 
balance  received  from  a  sale  of  bonds 
amounting  to  $132,147,  approved  by  the 
Public  Service  Commission  in  Novem- 
ber, 1915. 


FEDERAL  LIGHT  &  TKACTIOX  COMPANY,  NEW  YORK,  N.  Y. 


Electric  Railway  Monthly  Earnings 


Operating 
Period                 Revenue 

Operating 
Expenses 

Operating 
Income 

Fixed 
Charges 

Net 
Income 

Im.,  Nov., '18             $306,291 

Im,  Nov., '17             268,643 

llm.,  Nov., '18           3,159,671 

llm,  Nov., '17           2,559,445 

'*$200,645 

*186,536 

'►2,228,955 

'►1,798,210 

$105,646 

82,107 

930,716 

761,235 

$51,707 

50,267 

55'/,836 

543,485 

$53,939 

31,840 

370,880 

217,750 

LAKE  SHORE  ELECTRIC  RAILWAY',  CLEVELAND,  OHIO 

Im,  Den, '18             $200,636 

Im.,  Dec., '17               167,571 

12m.,  Dec, '18            2,189,324 

12m.,  Dec., '17            1,786,011 

'*$149,977 

■»107,35a 

*1, 593,083 

•1,210,690 

$50,659 

60,221 

596,241 

575,321 

$35,832 

39,336 

432,861 

421,333 

$14,827 
20,885 
163,880 
153,988 

TWIN  CITY  RAPID  TRANSIT  COMPAY,   MINNEAPOLIS, 

-MINN. 

Im.,  Jan., '19               $874,584 
Im.,  Jan., '18                 841,724 

$664,819 
662,165 

$209,765 
179,559 

$162,179 
160,515 

$47,586 
19,044 

'''  Includes  taxes,     t  Deficit. 

CLEVELAND,  PAINESVILLE  &  EASTERN  RAILROAD, 
WILLOUGHBY,  OHIO 


Period 

Im.,  Dec,  '18 

Im.,  Dec,  '17 

12m.,  Dec,  '18 

12m.,  Dec,  '17 


Operating 

Revenue 

$41,730 

42,943 

553,360 

539,107 


Operating 
Expenses 
*$3I,688 
*29,133 
*371,394 
*339,045 


Operating 
Income 
$10,042 
13,810 
181,966 
200,062 


Fixed 
Charges 
$16,096 
11,565 
152,649 
140,038 


Net 

Income 

t$6,054 

2,245 

29.317 

60,024 


AURORA,  ELGIN  &  CHICAGO  RAILROAD,  AURORA,  ILL. 

Im.,  Jan., '19               $186,653  '"$168,875          $17,778          $38,799  t$21,021 

Im.,  Jan., '18                  129,900  '►148,608          tl8,708            35,651  t54,359 

CITIES  SERVICE  COMPANY,  NEW  YORK,  N.  Y. 

Im.,  Jan., '19    $1,853,598  $61,727  $1,791,871    $108,003  $1,683,868 

Im.,  Jan., '18     2,031,462  30,971   2,000,491        205  2,000.286 

12m.,  Jan., '19    22,102,203  5S2,242  21,549,961     380,377  21,169,584 

12m.,  Jan., '18     19,429,505  366,471   19,063,034      2,770  19,060,264 
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Traffic  and  Transportation 


Jersey  Decision  AflBrmed 

Highest  Court  Sustains  Riglit  of  Com- 
mission to  Fix  Fares  SuflScient 
Only  to  Prevent  Deficit 

The  New  Jersey  Court  of  Errors  and 
Appeals,  by  a  vote  of  nine  to  three,  on 
March  3  handed  down  a  decision  affirm- 
ing the  decision  of  the  Supreme  Court 
in  the  fare  increase  cases.  As  a  result 
of  the  decision  the  right  of  the  Public 
Service  Railway,  Newark,  to  charge  7 
cents  and  1  cent  for  an  initial  transfer 
is  affirmed.  At  the  same  time  the  Tren- 
ton &  Mercer  County  Traction  Corpora- 
tion's right  to  charge  a  6-cent  fare  and 
to  abolish  the  sale  of  the  six-for-a- 
quarter  tickets  on  its  lines  in  the  city 
of  Trenton  is  also  affirmed. 

Thkee  Judges  Dissent 
The  opinion  was  written  by  Justice 
Bergen.  Those  who  concurred  in  the 
findings  were  Chief  Justice  Gummere, 
Justices  Trenchard,  Parker  and  Mintum, 
and  Judges  Heppenheimer,  Williams, 
Taylor  and  Gardner.  Those  who  dis- 
sented were  Chancellor  Walker,  Justice 
Black   and   Judge   White. 

Rebate  slips  for  the  return  of  the 
excess  fare  over  5  cents  given  by  the 
two  companies  to  the  public  will  now 
be  valueless  in  view  of  the  decision  of 
the  highest  court  in  the  State.  The 
main  contention  against  the  increase 
was  that  the  Board  of  Public  Utility 
Commissioners  did  not  take  evidence  on 
the  valuation  of  the  Public  Service 
Railway  property  on  which  to  base  a 
rate,  and  that  in  the  Trenton  case  the 
commission  accepted  the  company's 
own  appraisal. 

Majority  Opinion  Quoted 

In  filing  an  opinion  covering  the  three 
cases,  two  of  the  Public  Service  Rail- 
way and  one  of  the  Trenton  &  Mercer 
County  Traction  Corporation,  Justice 
Bergen  said: 

The  Board  of  Public  Utility  Commission- 
ers In  New  Jersey  is  not  required  by  the 
statute  conferring  its  powers  to  In  all 
cases  making  an  appraisement  and  valua- 
tion of  the  property  of  a  trolley  company 
in  order  to  ascertain  what  increase  In  the 
rates  to  be  charged  for  transporting  pas- 
sengers is  reasonable  to  provide  a  suffi- 
cient revenue  to  meet  the  Increased  cost  of 
operation  due  to  the  enhanced  cost  of  labor, 
material  and  governmental  imposition  of 
taxes  to  meet  the  cost  of  the  war  with 
Germany. 

Where  the  Increase  made  In  the  rate 
over  what  was  formerly  a  reasonable 
charge,  is  only  sufficient  to  prevent  a  def- 
icit in  operation,  no  useful  purpose  can  be 
served  by  a  valuation  of  all  the  property 
of  a  public  utility  company,  and  it  is  not 
a  pre-requlsite  when  the  statute  does  not 
require  It 

The  concise  question  presented  Is :  Has 
the  Board  of  Public  Utility  Commissioners 
the  power  to  increase  the  rate  to  be  charged 
for  transportation  service  in  order  to  pro- 
duce a  sufficient  additional  Income  to  meet 
Increased  expense  in  operation  growing  out 
of  the  great  advance  in  the  cost  of  labor 
and  material,  principally  due  to  the  condi- 
tions Incident  to  our  war  with  Germany,  and 
If  80  was  such  power  lawfully  exercised? 


Assuming  that  the  rate  of  5  cents  exist- 
ing prior  to  the  new  conditions  was  a 
reasonable  one,  then  the  application  of  or- 
dinary common  sense  will  unhesitatingly 
lead  every  fair-minded  person  to  the  con- 
clusion that  it  would  not  continue  to  re- 
main reasonable  if  the  cost  of  production 
so  advances  as  to  destroy  the  basis  upon 
which  it  has  rested.  The  solution  of  such 
a  proposition  does  not  require  the  aid  of 
legal  learning ;  it  is  a  question  of  economics 
which  any  one  of  ordinary  intelligence  can 
apoly. 

On  a  question  of  whether  the  com- 
mission covild  properly  fix  a  rate  with- 
out having  evidence  before  it  of  the 
value  of  the  utility  company's  prop- 
erty, the  opinion  says: 

We  are  of  the  opinion  that  under  the 
facts  shown  in  this  case  a  valuation  is  not 
required  by  law ;  that  the  board  exercised 
a  reasonable  discretion  within  the  legisla- 
tive powers  delegated  to  it  and  that  no 
more  is  exacted  from  the  public  than  the 
services  rendered  are  reasonably  worth  it. 
if  they  are  to  be  sufficiently  served,  or 
perhaps  served  at  all.  .  .  The  judgments 
appealed  from  will  be  afHrmed  with  costs. 


Six  Cents  for  Warren  Upheld 

In  the  case  of  the  borough  of  Warren 
versus  the  Warren  (Pa.)  Street  Rail- 
way, the  Public  Service  Commission  of 
Pennsylvania  has  held  that  the  pro- 
posed increase  in  fares  is  just  and  rea- 
sonable so  long  as  the  present  condi- 
tions obtain.  The  commission  has 
therefore  dismissed  the  complaint  with- 
out prejudice  to  its  renewal  any  time 
within  one  year. 

The  complaint  was  against  an  increase 
in  fares  by  the  railway  and  presented 
two  questions:  (1)  the  authority  of  the 
commission  over  rates  fixed  by  a  fran- 
chise ordinance;  and  (2)  that  the  pro- 
posed rates  were  unjust  and  unreason- 
able. In  its  finding  the  commission  says 
that  its  authority  to  control  rates  fixed 
by  franchise  or  ordinance  was  decided 
in  the  case  of  the  Borough  of  Wilkins- 
burg  versus  the  Pittsburgh  Railways 
(Complaint  Docket  No.  1883).  The  com- 
mission holds  that  where,  from  all  the 
evidenced  adduced,  it  clearly  appears 
that  the  net  revenue  under  the  proposed 
rates  would  be  insufficient  to  provide 
for  the  payment  of  interest  on  funded 
debt,  obligations  for  street  paving,  re- 
newals, depreciation  and  dividends, 
there  is  no  need  for  the  commission  to 
find  a  fair  value  of  all  the  respondent's 
property  for  a  rate  base. 

The  Warren  Street  Railway  filed 
with  the  Public  Service  Commission  and 
posted  in  its  office  in  the  Borough  of 
Warren  under  date  of  July  27,  1918,  to 
become  effective  on  Sept.  1,  1918,  a 
tariff  (1)  increasing  the  3-cent  tickets, 
which  sold  in  strips  of  five,  to  5  cents 
per  ticket;  (2)  providing  for  the  sale 
of  books  containing  thirty-five  tickets 
for  $2,  good  on  city  cars  only  and  for 
the  individual  purchaser;  (3)  increas- 
ing the  single  fare  on  all  city  cars  from 
5  cents  to  6  cents  to  any  point  within 
the  borough. 


West  Chester  to  Zone 

Company  in  Suburban  New  York  Asks 

Commission  to  Approve  Ten 

Five-Cent  Zones 

The  Westchester  Street  Railroad, 
White  Plains,  N.  Y.,  on  Feb..  27,  filed' 
with  the  Public  Service  Commission  for 
the  Second  District,  a  petition  asking 
to  put  into  effect  a  new  zone  system 
under  which  it  will  receive  increased 
revenue.  Accompanying  the  petition  by 
the  company  were  certified  resolutions 
by  Scarsdale,  White  Plains  and  Mama- 
roneck  and  the  towns  of  Greenburgb 
and  Mamaroneck,  approving  the  com- 
pany's plan.  Immediate  action  will  be 
taken  by  the  commission. 

Ten  Five-Cent  Zones  Planned 

The  new  plan  provides  for  ten  fare 
zones,  each  calling  for  a  5-cent  fare. 
In  urging  favorable  action  by  the  com- 
mission the  company  says  that  for  the 
year  ended  Dec.  31,  1917,  its  operating 
deficit  was  $36,456  and  for  the  past 
year  $14,712,  and  that  the  corporate 
deficit  on  Dec.  31,  1918,  was  $91,552 
and  that  the  corporate  deficit  from 
June  30,  1913,  to  Dec.  31,  1918,  aver- 
aged $50,067  a  year. 

The  company  explains  the  apparent 
gain  in  operating  deficit  in  1918  or 
1917  principally  by  the  adjustment  of 
depreciation  charges  and  an  abnormally 
heavy  charge  for  injuries  and  damages 
as  against  a  normal  charge  in  1918 
Deficits  during  the  past  two  years  have 
been  due  to  increase  in  wages  and  ma- 
terials and  the  company  believes  these 
conditions  will  continue  for  some  time 
and  the  estimated  deficit  for  1919  will 
be  greater  than  in  1918,  the  compain 
says,  unless  relief  is  secured. 

Fare  rates  were  increased  in  1918 
from  5  cents  to  7  cents  except  from 
Tarrytown  to  White  Plains,  Mount  Ver- 
non and  the  tovim  of  Eastchester,  but 
the  company  says  the  increases  have 
not  been  sufficient  to  meet  continuing- 
deficits  and  consents  have  been  ob- 
tained for  further  increased  rate:= 
through  a  new  zoning  plan. 

Change  Wanted  for  Limited  Piekiod 
The  commission  has  been  asked  to 
approve  the  fares  specified  in  the  first, 
second,  third,  fourth,  fifth,  eighth,  ninth 
and  tenth  zones.  The  company  oper- 
ates in  the  sixth  and  seventh  zones 
under  a  contract  with  the  Westchester 
Electric  Railroad  and  approval  of  fares 
in  these  zones  will  be  asked  through 
that  company.  The  present  application 
is  not  for  a  permanent  modification  of 
the  rate  or  a  permanent  rezoning,  but 
for  a  limited  period  as  indicated  in  the 
consents  secured  from  the  different  mu- 
nicipalities. 

The  company  operates  about  30  miles 
of  electric  railway  in  Mount  Vernon, 
Tarrytown,  Mamaroneck,  Silver  Lake, 
Rosedale,  Elmsford,  Tuckahoe,  Bronx- 
ville.  White  Plains  and  Scarsdale.  It 
leases  and  operates  the  Shore  Line 
Electric  Railroad,  White  Plains,  and 
in  turn  is  controlled  by  the  New  York, 
New  Haven  &  Hartford.  It  purchases 
energy  from  the  New  York  Central. 
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Measure  for  Measure  in  Rochester 

Has  a  Commission  with  No  Authority  Over  Fares  the  Right  to 
Require  Greater  Service  Than  Traffic  Will  Support? 


The  appraised  valuation  of  the  New 
York  State  Railways,  according  to  evi- 
dence given  on  Feb.  26  before  the  Pub- 
lic Service  Commission  for  the  Second 
District  of  New  York,  is  $53,326,235. 
The  valuation  as  given  was  brought 
out  at  a  hearing  on  an  order  to  show 
cause  over  service  by  the  New  York 
State  Railways  in  Rochester.  The  com- 
pany made  the  claim  that  the  commis- 
sion could  not  order  service  inasmuch 
as  it  has  no  power  to  increase  fares 
and  that  if  the  commission  has  the 
right  to  order  service  without  increased 
rates  its  action  is  confiscatory  of  the 
company's  property. 

The  valuation  of  the  company's  prop- 
erty was  by  G.  H.  Paine,  Chicago.  It 
was  made  by  the  company  for  use  in 
its  6-cent  fare  application.  The  total 
valuation  of  $53,326,235  Mr.  Paine  di- 
vided between  the  Rochester  lines,  $26,- 
176,209,  and  the  Syracuse,  Utica  and 
Oneida    lines,    $27,150,025. 

Valuation  of  the  Rochester  lines  in- 
cluded separate  valuations  as  follows: 
Rochester  city  line,  one-fare  zone,  $17,- 
850,661;  Rochester  Electric  Railroad, 
leased,  $838,806;  Summerville  line, 
$586,136;  Sea  Breeze  line,  $677,234; 
Durand  &  Eastman  Park,  $57,875; 
Rochester  &  Sodus  Bay,  $2,996,253; 
Rochester  &  Eastern,  $3,839,596;  On- 
tario Light  &  Traction  Company, 
$171,603.  These  valuations  included 
the  valuation  of  all  tangible  and  intan- 
gible property,  the  cost  of  financing, 
value  as  a  going  concern  and  working 
cash  capital  required.  The  total  of  the 
tangible  and  intangible  property  of  the 
Rochester  lines  was  $21,731,448. 

This  valuation  was  made  in  1917  and 
Mr.  Paine  explained  the  observed  de- 
preciation totaling  $3,820,547  on  the 
entire  New  York  State  Railways  of 
which  $1,641,114  is  on  the  Rochester 
city  lines,  including  $1,317,850  on  the 
city  fare  zone,  $49,249  on  the  Roches- 
ter electric  line,  $28,119  on  the  Sum- 
merville line,  $27,601  on  the  Sea  Breeze 
line,  $1,755  on  the  Durand  and  East- 
man Park,  $93,567  on  the  Rochester  & 
Sodus,  $109,567  on  the  Rochester  & 
Eastern,  and  $14,390  Ontario  Light  & 
Traction  Company.  The  depreciation 
figures,  Mr.  Paine  said,  were  not  the 
result  of  an  actual  examination  of  the 
companies'  properties,  but  from  gen- 
eral observation.  The  valuation  he 
considered  a  fair  one  by  averaging  the 
prices  of  the  high  and  the  low  years. 
Mr.  Paine  was  questioned  closely  as  to 
the  manner  employed  in  making  his 
computations,  the  results  in  half  a  dozen 
large  volumes  being  submitted  in  the 
evidence. 

Corporation  Counsel  Cunningham,  for 
the  city,  wanted  to  know  the  scope  of 
the  investigation.  He  wanted  time  to 
file  an  answer.  He  said  he  was  not 
prepared  to  cross-examine  Mr.  Paine 
and  that  if  he  did  go  into  a  cross-ex- 
amination   it    would    be    necessary    to 


employ  an  expert  and  perhaps  examine 
the  company's  property. 

Commissioner  Barhite,  who  presided 
at  the  hearing,  said  the  proceeding  was 
in  a  determination  of  service  in  Roches- 
ter. The  company  says  it  cannot  give 
better  service  without  more  revenue 
and  the  commission  must  have  the 
record  of  the  company's  financial  con- 
dition before  it  can  pass  on  the  ques- 
tion if  it  decides  to  do  so.  The  rail- 
road and  the  city,  he  said,  should  make 
the  record.  The  commissioner  said  he 
could  not  tell  Mr.  Cunningham  just 
what  the  commission  was  going  to  do. 

J.  M.  Joel,  auditor  of  the  company, 
submitted  a  series  of  financial  state- 
ments. They  showed  that  for  the  year 
1918  the  operating  income  of  the 
Rochester  lines,  without  deductions 
other  than  taxes,  amounted  to  $193,569. 


After  deducting  taxes  and  operating 
expenses,  deficits  on  lines  were  given 
as  follows: 

Charlotte  line,  $31,989;  Summerville, 
$12,270;  Sea  Breeze,  $4,478;  Rochester 
and  Eastern,  $16,771;  Rochester  & 
Sodus  Bay,  $61,261;  and  Glen  Haven, 
$269.  Mr.  Joel  was  examined  by  Mr. 
Cunningham  with  the  understanding 
that  certain  detail  figures  are  to  be  fur- 
nished the  city. 

Harris,  Beach,  Harris  &  Matson  rep- 
resented the  railroad.  Supervisor  Louis 
Lubelbeiss  of  Irondequoit  was  also 
called  as  a  witness. 

Mr.  Beach  said  the  company  would 
have  some  additional  evidence  to  sub- 
mit, but  the  hearing  was  practically 
concluded  except  for  the  cross-examina- 
tion by  Mr.  Cunningham.  Mr.  Cun- 
ningham said  he  wanted  an  expert  to 
go  over  the  evidence  and  the  financial 
statements  before  he  continued  his  ex- 
amination. 

It  was  agreed  to  adjourn  until  March 
19  at  Albany. 


State  Conference  in  Washington 

City  Authorities,  Commission  Officials  and  Railway  Representatives 
Canvass  Entire  Railway  Situation  for  a  Solution 


An  informal  conference  was  held  in 
Tacoma,  Wash.,  on  Feb.  28  between 
members  of  the  Public  Service  Com- 
mission and  various  city  and  electric 
railway  officials  of  the  State.  Practic- 
ally every  community  in  which  there 
is  a  railway  was  represented.  City 
officials  of  Tacoma,  Spokane,  Belling- 
ham  and  Seattle  were  there,  and  offi- 
cials of  the  railway  interests  in  these 
and  other  communities  presented  their 
case  to  the  commission. 

Five-Cent  Limitation  Removed 

The  conference  was  called  following 
the  passage  of  a  law  by  the  Legislature 
now  in  session  removing  the  statutory 
5-cent  fare  limitation.  The  commission 
decided  upon  this  after  receiving  an  ap- 
plication from  the  Washington  Water 
Power  Company,  Spokane,  for  permis- 
sion to  charge  a  7-cent  fare  with  1 
cent  for  transfers.  The  conference  was 
not  held  for  the  purpose  of  considering 
the  Spokane  application,  but  to  obtain 
a  general  view  of  the  electric  railway 
situation,  and  to  learn  the  needs  of  the 
various  communities  as  well  as  their 
desires. 

Last  July  the  city  of  Tacoma,  con- 
fronted by  an  intolerable  transportation 
situation,  decided  to  investigate  elec- 
tric railway  conditions  in  that  city.  In 
order  to  assist  the  officials  in  an  ad- 
visory capacity  a  citizens'  committee 
of  twenty-five  representatives  in  its 
personnel,  was  appointed  to  carry  on 
the  investigation.  That  committee  has 
not  yet  finished  its  work,  but  sensing 
the  seriousness  of  the  situation  it  rec- 
ommended to  the  Council  last  August 
that  relief  be  granted  the  Tacoma  Rail- 
way &  Power  Company.  The  Council 
acted  and  granted  a  7-cent  fare  as  an 
emergency  measure  pending  the  com- 
pletion of  its  work  by  the  committee. 


The  chairman  of  the  citizens'  com- 
mittee, Scott  Henderson,  reviewed  for 
the  conference  the  results  of  the  work 
done  in  considering  the  Tacoma  situa- 
tion. He  frankly  confessed  that  it  was 
a  huge  task  and  that  he  did  not  know, 
the  city  officials  did  not  know  and  no 
one  knew  just  what  could  or  would 
be  done  even  after  the  long  period  of 
study  of  the  problem. 

Increased  wages  granted  by  the  com- 
pany, he  said,  and  other  increased  costs 
had  exceeded  the  increased  revenues 
from  the  increased  fares,  leaving  the 
company  a  little  behind  where  it  was 
before  the  new  fare  went  into  opera- 
tion. As  a  matter  of  fact  the  company 
is  $82,000  farther  behind  after  twenty- 
eight  weeks  under  the  7-cent  fare  than 
it  was  at  the  end  of  the  six  months 
preceding  that  period. 

The  gross  earnings  increased  $193,- 
728  during  the  last  six  months  of  1918, 
which  was  largely  a  7-cent  fare  pe- 
riod, over  the  first  six  months  of  the 
same  year,  but  in  that  same  period 
wages  increased  $217,402  and  other  op- 
erating expenses  increased  $51,729,  a 
total  of  $269,132.  In  other  words  the 
7-cent  fare  increased  gross  earnings 
30.5  per  cent,  but  labor  costs  increased 
73.1  per  cent. 

Many  Suggestions,  but  No  Remedy 
As  Tacoma  was  the  actual  experi- 
mental community  in  the  fare  increase 
the  results  were  made  very  largely  the 
subject  matter  of  the  discussion,  and 
while  no  one  had  a  real  remedy  there 
were  many  suggestions  for  relief.  As 
Mr.  Henderson  put  it,  the  fare  in- 
crease seemed  to  be  only  a  shot  in  the 
arm  administered  to  revive  an  expir- 
ing patient.  He  said  that  some  scien- 
tific course  of  treatment  would  have 
to  follow  to  restore  the  sick  man  of 
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the  public  utility  world  to  normal  vigor. 
The  suggestions  ranged  from  munic- 
ipal ownership  to  8-cent  fares  together 
with  transfer  charges  and  relief  from 
franchise  burdens.  The  analysis  to 
which  all  suggestions  were  subjected 
merely  showed  the  impracticability  of 
most  of  them,  but  it  served  to  empha- 
size the  need  for  immediate  relief  if 
urban  transportation  is  to  remain  ade- 


quate to  the  requirements  of  the  com- 
munity. 

Naturally  each  of  the  systems  repre- 
sented had  its  own  peculiar  problems, 
but  all  had  a  common  ailment — insuffi- 
cient revenues  with  which  to  meet  the 
increased  wage  and  other  operating  ex- 
penses. The  demonstration  of  this  fact 
seemed  to  be  the  only  tangible  result 
of  the  conference. 


Bay  State  Trial  Fares  Approved 

Supreme  Court  Refuses  Argument   of   Receiver    that    Commission 
Fares  Will  Result  in  Confiscation 


The  Massachusetts  Supreme  Court 
on  Mar.  3  sustained  the  Public  Service 
Commission  in  its  decision  against  the 
institution  of  a  minimum  10-cent  fare  on 
the  Bay  State  Street  Railway.  It  will  be 
recalled  that  in  October,  1918,  the  re- 
ceiver filed  with  the  commission  a 
schedule  establishing  enlarged  city 
zones  with  a  uniform  cash  fare  of  10 
cents  and  dividing  the  country  lines 
into  zones  about  2  miles  long  with  a 
minimum  cash  fare  of  10  cents  good 
for  two  zones,  and  5  cents  for  each  ad- 
ditional zone. 

The  commission  refused  approval  of 
such  rates  and  substituted  for  a  short 
trial  period  a  schedule  of  its  own  mak- 
ing, as  reviewed  in  the  Electric  Rail- 
way Journal  of  Dec.  21,  1918.  The 
commission,  in  brief,  proposed  a  7-cent 
ticket  fare  or  a  10-cent  cash  fare  for 
the  combined  outer  and  inner  zones  in 
cities,  and  a  5-cent  fare  for  a  2-mile  zone 
on  the  country  lines,  with  the  option 
to  the  company  of  a  5-cent  cash  fare  or 
a  7-cent  ticket  fare  for  a  single  zone. 
These  fares  were  to  be  tried  for  two 
months  and  with  favorable  results  for 
another  similar  period.  In  the  case  of 
no  gain  in  revenue,  the  commission  said 
it  would  not  further  oppose  the  com- 
pany's schedule.  The  receiver,  how- 
ever, appealed  to  the  court  on  the 
ground  that  he  was  being  obliged  to 
charge  confiscatory  rates. 

The  Supreme  Court  now  says  that 
whether  the  rates  of  fare  as  presented 
in  the  schedule  of  the  receiver  be  low- 
ered or  raised,  cogent  arguments  might 
be  advanced  that  the  revenue  likely  to 
be  raised  thereby  would  be  less  than 
that  which  would  be  realized  from  the 
schedule  of  the  receiver. 

The  court,  however,  also  points  out 
that  the  commission's  purpose  appears 


to  be  to  deal  fairly  with  the  company,     with  a  public  interest. 

while  at  the  same  time  having  due  re-  i. -Til*.  J_<'*"1', •'?.''«  rea9lied  appears  to  us  in 
gard  for  the  interests  of  the  public. 
Comparative  revenue  likely  to  be  de- 
rived under  the  two  schedules  is  largely 
a  matter  of  prophecy.  There  appears 
to  be  good  ground  for  the  belief  that 
the  commission's  plan  will  be  as  profit- 
able as  that  set  forth  in  the  receiver's 
schedule.  It  cannot  be  proved  that 
it  will  produce  less  additional  revenue. 
The  situation,  the  court  said,  seems 
to  bring  the  present  case  within  the 
category  of  cases  where  the  evidence 
as  to  the  probable  result  of  the  rates 
in   controversy   would   show  that  they 


were  so  nearly  adequate,  that  is,  so 
nearly  equivalent  to  the  amount  likely 
to  be  realized  from  the  schedules  pro- 
posed by  the  receiver,  that  nothing  but 
a  practical  test  could  satisfy  the  doubt 
as  to  their  sufficiency. 

Furthermore,  the  period  of  time  for 
experimentation  proposed  by  the  com- 
mission (being  not  over  four  months 
in  the  aggregate  and  possibly  not  over 
two  months)  in  order  to  determine  by 
actual  experience  whether  its  rates 
yield  as  much  as  the  estimates  of  those 
proposed  by  the  receiver  cannot  be  said 
to  be  excessive. 

Continuing  the  court  says : 

Where  by  ali  parties  in  interest  the  times 
are  recognized  as  abnormai  and  the  par- 
ticular period  as  one  of  transition  so  that 
both  the  receiver  of  the  railway  and  the 
public  service  commissioners  by  their  words 
and  conduct  agree  that  any  substantial  re- 
turn upon  the  capital  honestly  and  pru- 
dently invested  must,  even  under  wisel.v 
economical  management,  be  suspended  tem- 
porarily, and  that  any  rates  established  at 
the  moment  are  likely  to  be  impermanent 
and  experimental,  the  public  service  com- 
missioners are  not.  under  either  the  consti-      j„a„„  \ir„j„»„       i-  •  :" —    "•" 

tution   of   Massachusetts   or   that   of    the    •"Ja&e  Wade  S  ruJmgs  in  approving  the 

United  States,  deprived  of  power  to  modify     reduction. 

the    schedule    of    rates,    fares    and    charges  Q,.ntf    r'«„^_„ii         i. 

proposed  by  the  receiver.     The  public  serv-      .    ^COlt    LrOoarell,    who    was    named    as 

ice    commission    may   make    such    changes     Mr.    Smock's    successor   a    month    ap-o 

therem  as  m   its  judgment  are  required  by      was    nrA^r^A   t«   ^..^^  t-   *       "'""'-."    '*>"• 

the  public  interests  and  the  rights  of  the     ^^^,  o™ered  to  report  for  service  im- 

owners  of  invested  capital,  when  the  revenue     mediately    after    the    Council    haH    Hia 

to  be  derived  therefrom  is  not  thereby  sub-      niissed    Mv    <;mA,.t 

stantially   diminished   below   that   likely   to         t^t  t^mock. 

be  derived  from  the  rates  proposed  by  the  I  he   service  reduction  was   scheduled 

'^''Thr'"rate-making   power    established    by     *°  ?°  1"*°  ^^^'^^  °"  Feb.  27,  but  a  mid- 
legislative  authority  is  not  stripped  of  all     night  decision  on  injunction  proceedings 
functions  because  extraordinary  conditions     brouo-hf-   hv   nittr    of+/^..„„„„    u  u    -^ 
have  sprung  into  existence,  which  the  own-  j  Iv      ^   ^^^^   attorneys    held   it   up 

ers    of    the    privately-owned    public    utility      ""  '  .    .    -    ^ 

recognize  as  preventing  them  from  deriv- 
ing any  income  for  the  time  being  from 
their  investment ;  but  it  still  may  exercise 
its  judgment  for  the  protection  of  the  pub- 
lic interests  when  it  does  not  reduce  sub- 
stantially the  revenue  proposed  to  be  exact- 
ed from  the  public  by  the  owners  of  the 
public  utility.  Simply  because  such  owners 
are  for  the  moment  failing  to  receive  the 
just  compen.sation  to  which  in  the  long 
perspective  they  are  entitled,  they  are  not 
thereby  necessarily  at  liberty  to  fix  their 
own  terms.     Their  property  is  still  affected 


A  Peculiar  Case 

Des     Moines     Railway     Commissioner 

Dismissed     for     Approving 

Service  Changes 

Roy  G.  Smock,  city  supervisor  of  the 
Des  Moines  (Iowa)  City  Railway,  was 
summarily  discharged  by  the  City  Coun- 
cil  on  Feb.  26,  two  days  before  his 
resignation  was  to  have  taken  effect. 
Mr.  Smock's  dismissal  was  by  unani- 
mous vote  of  the  Council.  It  resulted 
from  his  having  approved  the  reduc- 
tion in  service  proposed  by  the  Des 
Moines  City  Railway.  Members  of  the 
Council  felt  that  Mr.  Smock  should 
have  withheld  action  on  the  cut,  leaving 
it  for  his  successor.  His  resignation 
was  tendered  a  month  ago. 

The  new  schedule  announced  by  the 
railway  is  about  a  10  per  cent  cut 
in  service.  It  is  not  as  drastic  as  was 
forecasted  by  officials  of  the  company 
when  the  application  for  an  increased 
fare  was  rejected  by  Federal  Judge 
Martin  J.  Wade.  The  owl  car  service 
was  not  abandoned  as  at  first  an- 
nounced and  rush-hour  service  is  not 
cut.  The  main  reduction  is  in  the  non- 
rush  hours  with  intervals  of  two  or 
three  minutes  longer  between  cars  in 
the  morning  and  afternoon.  During  the 
r.on-rush  hours  fifty-six  cars  will  be  in 
operation  and  at  the  peak  load  there 
will  be  116. 

Mr.  Smock  in  announcing  his  ap- 
proval of  the  service  cut  issued  a  state- 
ment to  the  effect  that  after  making 
a  careful  study  of  the  earnings  of  the 
railway  he  was  satisfied  that  it  could 
not  give  the  service  formerly  provided 
and   that   he   felt   he   was   justified   by 


and  the  case  is  now  on  trial  before 
Judge  Hubert  Utterback  of  the  Polk 
County  District  Court.  Hearing  of  evi- 
dence on  the  permanent  injunction 
closed  on  March  1.  Judge  Utterback 
announced  that  he  would  render  his 
decision  on  March  4. 


harmony  with  the  decisions,  to  which  refer- 
ence has  been  made,  and  is  fairly  deducible 
from  them.  We  perceive  nothinp  it  vari- 
ance with  it  in  Lake  Shore  &  Michigan 
Southern  Railway  vs.  Smith  (173  U.  S 
684)  much  relied  on  by  the  receiver,  as 
modified  by  Pennsylvania  Railroad  vs.  Tow- 
ers (245  U.  S.  6,  17)  or  in  Denver  vs. 
Denver  Union  Water  Company  (246  U  S. 
178)  and  Detroit  United  Railway  vs.  De- 
troit,   (248   U.   S.  — ). 

We  do  not  find  It  necessary  to  discuss 
whether  circumstances  may  arise  where  the 
public  service  commissioners  may  be  war- 
ranted,  even   under  circumstances   such   as     ,  .  —    ---    

are    here    disclosed.    In    establishing    rates     but    Mr.    Gilmour    informed    the    com 
likely   to.  yield    a    revenue    less    than    that     ^iggjon    that    the  ""^'^    ^"^    ''°"' 


More  Time  to  File  Zone  Plan 

Granting  the  request  of  L.  D.  H.  Gil- 
mour, general  solicitor  of  the  Public 
Service  Corporation  of  New  Jersey, 
Newark,  N.  J.,  the  Board  of  Public 
Utility  Commissioners  on  March  4  ex- 
tended until  March  11,  the  time  for  the 
corporation  to  file  its  report  on  a  new 
zoning  system,  to  be  used  by  the  Pub- 
lic Service  Railway.  Under  an  order 
of  the  board  the  corporation  was  di- 
rected to  file  the  report  on   March  'l. 


likely  to  be  derived  from  those  proposed  bv 
*ho  receiver,  or  1 —  ^' —    -    -  .     .    . 
capital    honestly 

The  present  deck ._  , 

disclosed  on  this  record 


report    was    in    the 


the  receiver,  or  less  than  a  fair  interest  oK     hands  of  the  printer  and  that  it  woiilrl 
capital    honestly    and     nrndentlv    ir,«o<.t/.,i       u      j~_„     -li      ^      -  wouia 

fore  March  11. 


The_Present"de^^islonTs.con"fi'ne"d^      the  tocts     ^^  impossible  "to  have  it  comipleted^be"^ 
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Transportation 
News  Notes 


P.-A.-Y.-E.    and    Tokens    in    Spring- 

fi  lid.— The  Springfield  (111.)  Consol- 
idated Railway  is  installing  Johnson 
fare  boxes  on  all  of  its  cars  and  adopt- 
ing the  pay-as-you-enter  method  of  fare 
collection  together  with   metal   tokens. 

Increase     for     Jennings     Line. — The 

Public  Service  Commission  of  Missouri 
has  authorized  the  St.  Louis  &  Jennings 
Railway,  St.  Louis,  Mo.,  to  increase  its 
fare  from  2  to  5  cents  for  adults  and 
from  1  to  2  cents  for  children.  The 
commission  has  ordered  the  company  to 
sell  seven  adult  tickets  for  25  cents, 
thirty  for  $1  and  100  tickets  for  $3. 
The  company  operates  only  2^  miles 
of  line. 

Increased  Fare  Needed. — At  the  an- 
nual meeting  at  Findlay,  Ohio,  on  Feb. 
26,  B.  L.  Kilgour,  President  of  the  Tole- 
do, Bowling  Green  &  Southern  Railway, 
told  the  board  of  directors  that  in- 
creased revenue  will  be  necessary  in 
order  that  the  road  may  render  proper 
service  to  the  public.  The  company  has 
asked  for  an  increase  in  rates  at  Bowl- 
ing Green,  North  Baltimore,  Maumee 
and  Portage. 

-    Elevated   Fare   Demurrer   Sustained. 

— Circuit  Court  Judge  Baldwin  on  Feb. 
28  sustained  a  demurrer  filed  by  the 
Chicago  (111.)  Elevated  Railways  to 
State  Attorney  Hoyne's  amended  peti- 
tion asking  for  an  injunction  against 
the  charging  of  6-cent  fares  on  the  ele- 
vated lines.  The  court  said  that  it  is  a 
matter  that  should  be  passed  upon  by 
the  Supreme  Court.  Mr.  Hoyne's  as- 
sistants said  the  case  would  be  appealed 
to  the  Supreme  Court  at  once. 

Motion  for  Dismissal  in  Toledo  Case. 

— In  the  case  of  the  appeal  of  the  city 
of  Toledo,  Ohio,  against  the  Toledo 
Railways  &  Light  Company,  the  com- 
pany has  filed  a  motion  for  dismissal 
in  the  United  States  Circuit  Court  of 
Appeals  at  Cincinnati.  The  appeal  is 
from  an  injunction  granted  by  the 
United  States  District  Court,  prevent- 
ing the  city  from  interfering  with  the 
rate  of  fare  charged  after  the  expira- 
tion of  the  company's  franchises  in 
Toledo. 

Wants  Seven  Cents  in  Spokane. — Sev- 
en-cent   fare    on    all    railway    lines    in 
)     Spokane — those  of  the  Spokane  &  In- 
'     lend   Empire   Railway   as   well   as   the 
'     Washington  Water  Power   Company — 
are  provided  for  in  tariffs  of  both  com- 
j     panies,  made  public  on  Feb.  21.     They 
call  for  an  increase  in  fare  from  5  cents 
to   7   cents,   with   a   1-cent   charge   for 
transfers.     If  no  objection  is  offered  to 
the  tariff  the   Public   Service   Commis- 
sion   may   order   the    increase    without 
calling  a  hearing. 


Fare  Changes  Wanted  by  Patrons. — 

William  S.  Steams,  attorney  for  the 
Town  Board  of  Pomfret,  Chatauqua 
County,  has  filed  with  the  Public  Serv- 
ice Commission  for  the  Second  Dis- 
trict, a  complaint  accompanying  peti- 
tions signed  by  patrons  of  the  Buffalo 
&  Lake  Erie  Traction  Company  between 
Dunkirk  and  Fi'edonia,  asking  the  re- 
storation of  certain  commutation  rates, 
the  issuance  of  transfers  and  better 
service  in  Dunkirk,  Fredonia  and  the 
town  of  Pomfret. 

Orders  Old  Fare  Restored. — The  Cor- 
poration Commission  of  Oklahoma  has 
issued  an  order  directing  the  Pitts- 
burgh County  Railway,  which  operates 
in  McAlester  and  from  McAlester  to 
the  Oklahoma  State  Penitentiary,  to 
restore  a  5-cent  fare  from  the  city  to 
the  State  Penitentiary.  The  railway 
recently  ai'bitrarily  increased  the  fare 
from  the  city  to  the  State  Prison  to 
10  cents  and  the  matter  was  referred 
to  the  Corporation  Commission  by  S. 
W.  Morley,  warden  of  the  penitentiary, 
who  asked  that  the  5-cent  fare  be 
restored. 

Agrees  to  Trial  of  One-Man  Cars.— 
Operation  of  one-man  cars  was  defeat- 
ed by  unanimous  vote  of  the  City  Coun- 
cil of  Norfolk,  Va.,  at  its  regular  meet- 
ing recently.  Following  the  vote  on  the 
proposition  a  resolution  was  adopted 
instructing  the  city  clerk  to  notify  the 
United  States  Housing  Corporation  of 
the  action  taken  by  the  Council  and 
informing  the  corpoi-ation  that  the 
Council  is  prepared  to  consider  any 
proposition  looking  to  a  try  out  of  the 
cars  in  Norfolk  which  will  in  no  way 
obligate  the  city  or  involve  the  city  in 
any  legal  complication. 

Complains  About  Round-Trip  Fare. — 
The  New  York  State  Railways,  Utica 
Lines,  in  its  answer  to  the  complaint 
against  the  27-cent  round-trip  fare  be- 
tween Clinton  and  Utica,  filed  with  the 
Public  Service  Commission  for  the  Sec- 
ond District,  alleges  that  continuance  of 
a  25-cent  round-trip  fare  would  con- 
stitute an  unlawful  discrimination  as 
between  the  company's  patrons  in  Utica 
and  New  Hartford  and  its  Clinton  pa- 
trons, and  that  this  discrimination  was 
never  intended  when  the  railroad's  pre- 
decessor was  granted  a  franchise.  The 
commission  will  at  once  direct  a  heai-- 
ing. 

Fare    Case    in    Company's    Favor. — 

Judge  Duval  West  in  the  United  States 
District  Court  in  San  Antonio,  Tex., 
has  handed  down  a  decision  holding 
that  the  franchise  ordinance  under 
which  the  San  Antonio  Public  Service 
Company  operates  its  cars  does  not 
constitute  a  binding  contract  in  so  far 
as  the  5-cent-fare  provision  is  con- 
cerned. Application  was  made  by  the 
company  to  the  City  Commission  in 
August  to  charge  a  6-cent  fare.  The 
appeal  was  denied  in  October.  In  No- 
vember the  company  asked  for  a  hear- 
ing. This  plea  was  also  rejected  by  the 
City  Commission. 

Would  Make  It  Easy  for  Jitneys. — 
Senator  Henry  E.  Ackerman  of  Mon- 


mouth County,  N.  J.,  has  introduced  a 
bill  in  the  New  Jersey  Legislature  pro- 
viding for  the  elimination  of  the  bond- 
ing feature  of  the  jitney  law  in  muni- 
cipalities of  less  than  20,000  people. 
The  Senator  says  the  bill  is  intended 
to  meet  the  situation  in  Long  Branch 
where  the  local  electric  railway  does  not 
operate  in  one  end  of  the  city  and  the 
residents  depend  entirely  upon  the  jit- 
neys. The  bonding  companies  increased 
the  premium  considerably  over  $300. 
The  bill  does  not  interfere  with  the 
franchise  tax  or  the  license  fee. 

Handled  Big  Crowd  Easily. — The  two 

big  shows  the  last  part  of  February — 
the  Auto  and  the  Tractor — materially 
increased  business  for  the  Kansas  City 
(Mo.)  Railways.  Not  only  did  that 
company  take  care  of  the  increased 
traffic  of  home  people  who  desired  "to 
come  down  town  and  see  the  show," 
but  it  also  handled  the  thousands  of 
visitors  satisfactorily.  It  is  estimated 
that  more  than  100,000  people  came  to 
the  city  from  Missouri  and  other  States 
to  attend  the  shows.  The  week's  big 
business  showed  that  the  railway  is 
again  as  able  to  handle  extraordinary 
demands  as  ever  it  was  before  the  re- 
cent strike. 

Aiding    in    Civic    Betterment.  —  The 

Chicago,  South  Bend  &  Northern  In- 
diana Railway,  South  Bend,  Ind.,  is  aid- 
ing the  movement  for  civic  growth  of 
the  city  of  South  Bend  and  has  con- 
tributed generously  to  publicity  space 
in  South  Bend  newspapers  announcing 
its  co-operation  in  all  matters  tending 
to  increase  the  importance  of  the  city 
in  a  business,  commercial  and  civic  way. 
The  company  shows  excellent  pictures 
of  its  freight  and  passenger  stations, 
urges  travel  by  interurban  railway  and 
the  use  of  the  interurban  railway  for 
freight  shipments.  The  company  is  also 
taking  a  prominent  part  in  the  publicity 
work  designed  to  foster  Interurban 
Trading  Day,  held  every  Thursday. 

Open  Door  Policy  in  Birmingham. — 

Under  John  Sparrow,  recently  ap- 
pointed publicity  agent  of  the  Bir- 
mingham Railway,  Light  &  Power 
Company,  Birmingham,  Ala.,  all  in- 
quiries addressed  to  the  company  are 
promptly  answered  either  by  letter  nr 
through  the  newspapers.  The  company 
almost  daily  has  published  news  con- 
nected with  its  actual  operation.  The 
rule  has  been  adopted  of  not  an- 
nouncing a  betterment  in  service  until 
the  betterment  has  become  effective. 
Announcements  of  the  company  thus 
have  the  weight  of  authority  and  the 
public  accepts  them  in  good  faith.  The 
records  of  the  receiver  of  the  company 
are,  of  course,  the  records  of  the  court 
and  are  therefore  open  to  the  public. 
The  public,  however,  cannot  examine 
these  records  without  unnecessary  time 
and  trouble.  Mr.  Sparrow  has  full 
access  to  the  records  and  to  all  the 
operations  under  the  receiver.  He  pre- 
sents through  the  newspapers,  in  part 
as  news  and  in  part  by  way  of  ad- 
vertisements, all  the  information  in 
regard  to  the  company  in  which  the 
public  is  interested. 
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J.  F.  Collins  Elected 

Vice-President     of     Michigan     United 

Railways  Made  President  of  Central 

Electric   Railway  Association 

J.  F.  Collins,  vice-president  and  gen- 
eral manager  of  the  Michigan  United 
Railways,  Jackson,  Mich.,  was  elected 
president  of  the  Central  Electric  Rail- 
way Association  at  the  annual  meeting 
held  in  Cleveland,  Ohio,  on  Feb.  27  and 
28. 

Mr.  Collins  entered  railway  work  in 
1877  as  a  horse-car  driver  for  the  Citi- 
zens' Street  Railway,  Indianapolis, 
Ind.  He  advanced  step  by  step  with 
this  company  to  the  position  of  super- 
intendent.   In  1898  Mr.  Collins  went  to 
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Toledo,  Ohio,  as  superintendent  of  the 
Toledo  Traction  Company  and  later 
became  manager  of  railways  on  the 
same  property.  He  resigned  in  1908  to 
become  general  manager  of  the  Sagi- 
naw-Bay City  Railway,  Saginaw,  Mich., 
a  property  which  also  furnishes  elec- 
tric lighting  and  gas  service. 

In  1910  Mr.  Collins  resigned  from  his 
general  managership  at  Saginaw  and 
returned  to  Toledo  as  president  of  the 
Toledo  &  Western  Railroad,  the  Mau- 
mee  Valley  Railways  &  Light  Company, 
the  Toledo,  Ottawa  Beach  &  Northern 
Railway  and  assistant  general  manager 
of  the  Toledo  Railways  &  Light  Com- 
pany. He  resigned  these  positions  in 
1912  and  went  to  Jackson,  Mich.,  as 
vice-president  and  general  manager  of 
the  Michigan  United  Railways  and  the 
Michigan  Railway,  which  properties  op- 
erate more  than  400  miles  of  trolley 
and  third-rail  interurban  lines  in  the 
State  of  Michigan.  Of  this  mileage 
more  than  200  miles  were  built  under 
the  direction  of  Mr.  Collins  since  1912. 

Mr.  Collins  mentions  with  pride  the 
fact  that  he  has  never  received  one  dol- 
lar of  salary  from  any  other  industry 
than  the  electric  railway. 


C.  F.  Phillips  has  been  appointed 
freight  claim  agent  of  the  Toledo  & 
Western  Railroad,  Toledo,  Ohio,  to  suc- 
ceed C.  C.  Cash. 

J.  C.  Ward  has  been  appointed  claim 
agent  of  the  Cleveland,  Willoughby  & 
Eastern  Railroad,  Willoughby,  Ohio,  to 
succeed  J.  H.  Shaw. 

J.  G.  Merriman  has  been  elected 
president  of  the  Asheville  &  East 
Tennessee  Railroad,  Asheville,  N.  C,  to 
succeed  A.  S.  Guerard. 

A.  B.  Caldwell  has  been  appointed 
superintendent  of  the  Rochester  Elec- 
tric Division  of  the  Erie  Railroad,  to 
succeed  J.  D.  Cummin. 

I.  C.  Martin  has  been  appointed  pur- 
chasing agent  of  the  Mansfield  Public 
Service  &  Utility  Company,  Mansfield, 
Ohio,  to  succeed  P.  E.  Ray. 

S.  C.  Stivers,  secretary  of  the  Ithaca 
(N.  Y.)  Traction  Company,  has  also 
been  appointed  treasurer  of  the  com- 
pany to  succeed  T.  P.  Clancy. 

Howard  Bishing  has  been  appointed 
roadmaster  of  the  Springfield  &  Wash- 
ington Railway,  South  Charleston, 
Ohio,  to  succeed  J.  H.  Lowery. 

W.  E.  Wilson  has  been  appointed  elec- 
trical engineer  of  the  Cleveland  & 
Eastern  Traction  Company,  Cleveland, 
Ohio,  to  succeed  F.  V.  Weldy. 

Clarence  Wood  has  been  appointed 
roadmaster  of  the  Cleveland,  Paines- 
ville  &  Eastern  Railroad,  Willoughby, 
Ohio,  to  succeed  L.  J.  Rider. 

E.  R.  Wait  has  been  appointed  secre- 
tary, treasurer  and  auditor  of  the 
Bartlesville  (Okla.)  Inter-Urban  Rail- 
way, to  succeed  L.  A.  Ramsey. 

A.  T.  Mercier  has  been  appointed 
superintendent  of  the  Portland,  Ore., 
division  of  the  Southern  Pacific  Com- 
pany, to  succeed  F.  L.  Burckhalter. 

L.  Frank  Gordon  has  been  ap- 
pointed claim  agent  of  the  Portland, 
Ore.,  division  of  the  Southern  Pacific 
Company,  to  succed  A.  S.  Rosenbaum. 

F.  E.  Wilkins  has  been  appointed 
auditor  of  the  Mahoning  &  Shenango 
Railway  &  Light  Company,  Youngs- 
town,  Ohio,  to  succeed  A.  E.  Dedrick. 

Miss  P.  J.  Kelley  has  been  appointed 
general  freight  and  passenger  agent  of 
the  Empire  State  Railroad  Corporation, 
Syracuse,  N.  Y.,  to  succeed  R.  E.  A. 
Pitman. 

D.  M.  McLauchlan  has  been  ap- 
pointed master  mechanic  of  the  Port- 
land, Ore.,  division  of  the  Southern 
Pacific  Company,  to  succeed  C.  E. 
Peck. 

William  Decker  has  been  appointed 
master  mechanic  of  the  Orange  County 
Traction  Company,  Newburgh,  N.  Y., 
operating  23  miles  of  line  to  Newburgh, 
Orange  Lake  and  Walden,  to  succeed 
Edward  Schulmyer. 


John  Harper  has  been  appointed 
superintendent  of  transportation  of  th& 
Cleveland,  Painesville  &  Eastern  Rail- 
road, Willoughby,  Ohio,  to  succeed  A. 
C.  Flint. 

W.  H.  Goodenough  has  been  ap- 
pointed master  mechanic  of  the  Mans- 
field Public  Service  &  Utility  Company, 
Mansfield,  Ohio,  to  succeed  Riley- 
Perkins. 

E.  H.  Hagensick  has  resigned  as  su- 
pei-intendent  of  electric  lines  of  the 
Omaha  &  Council  Bluffs  Street  Railway^ 
Omaha,  Neb.,  to  become  electrical  engi- 
neer for  the  Union  Pacific  Railroad  with 
headquarters  at  Omaha.  Mr.  Hagen- 
sick spent  seven  years  in  the  electrical 
department  of  the  Union  Pacific  pre- 
vious to  becoming  connected  with  the 
electric  railway  company  at  Omaha  in 
1913. 

W.  O.  Jacobi  has  been  superintendent 
of  the  electric  lines  of  the  Omaha  & 
Council  Bluffs  Street  Railway,  Omaha, 
Neb.,  taking  the  place  of  E.  H.  Hagen- 
sick, who  resigned  to  become  electrical 
engineer  for  the  Union  Pacific  Railroad. 
Mr.  Jacobi  was  connected  with  the 
Nebraska  Power  Company  in  1905  and 
1906,  but  returned  to  the  Lewis  Insti- 
tute, Chicago,  from  which  he  was  grad- 
uated in  1909.  In  1910  and  1911  he  was 
in  the  employ  of  the  Pullman  Company 
at  Pullman,  111.  He  entered  the  electri- 
cal department  of  the  railway  at  Omaha 
in  1911. 

Emil  G.  Schmidt,  president  of  the 
Des  Moines  (Iowa)  City  Railway  and 
the  Interurban  Railway,  has  announced 
that  on  his  retirement  from  those  or- 
ganizations he  will  take  active  charge 
as  president  of  the  First  Trust  &  Sav- 
ings Bank,  Des  Moines.  Mr.  Schmidt 
has  been  president  of  the  tank  since  its 
organization  three  years  ago,  but  has 
taken  no  active  part  in  its  affairs.  Vice- 
president  E.  B.  Wilson  has  heretofore 
been  in  active  charge  of  the  bank.  Mr. 
Schmidt's  son,  who  is  now  in  the  serv- 
ice, will  also  make  his  home  in  Des 
Moines. 

Theodore  Francis  Green,  who  has 
been  appointed  a  co-receiver  of  the 
Rhode  Island  Company,  is  one  of  the 
best  known  and  ablest  attorneys  in 
Rhode  Island.  He  has  been  politically 
prominent  for  a  number  of  years.  He 
ran  for  Congress  on  the  Democratic 
ticket  in  1918  and  was  defeated,  while 
in  1912  his  campaign  for  Governor  was 
also  unsuccessful.  He  has  been  a  fed- 
eral trustee  of  the  Rhode  Island  Com- 
pany for  nearly  five  years,  acting  as 
secretary  of  the  body.  His  other  ac- 
tivities were  reviewed  in  the  Electric 
Railway  Journal  at  the  time  of  his 
appointment  as  one  of  the  federal 
trustees  of  the  railway. 

Zenas  W.  Bliss,  former  Lieutenant- 
Governor,  who  has  been  appointed  a 
co-receiver  of  the  Rhode  Island  Com- 
pany, Providence,  R.  I.,  is  one  of  the 
best  known  men  in  Rhode  Island.  He 
was  bom  in  the  town  of  Johnston  on 
Jan.  10,  1867,  and  was  graduated  from 
the  Massachusetts  Institute  of  Tech- 
nology in  1889.  He  returned  to  Provi- 
dence after  his  graduation  and  praticed 
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for  a  period  as  an  engineer.  Later  he  en- 
tered the  real  estate  business.  He  was 
a  member  of  the  Cranston,  R.  I.,  Town 
Council  from  1901  to  1909.  He  was  a 
member  of  the  House  of  Representa- 
tives of  the  Rhode  Island  Legislature 
from  Cranston  from  1903  to  1909.  He 
was  chosen  speaker  of  the  House  in 
I;  109  and  the  following  year  was  elected 
I,ieutenant-Governor,  which  office  he 
I. eld  for  two  years.  In  1916  Mr.  Bliss 
received  the  honorai-y  degree  of  A.M. 
;■  nm  Brown  University.  His  last  pub- 
service  was  as  a  member  of  the 
Mate  commission  to  investigate  the  af- 
fairs of  the  Rhode  Island  Company. 

Col.  Thornwell  Mullally,  assistant  to 
tlie  president  of  the  United  Railroads, 
Sa.n  Francisco,  Cal.,  who  has  been  away 
for  a  year  on  leave  of  absence,  has 
announced  that  he  will  not  return  to 
tlie  position  that  has  been  held  open 
for  him  with  the  traction  company. 
Colonel  Mullally  organized  and  took 
overseas  the  regiment  of  California 
troops  popularly  known  as  "The  Grizz- 
lies." He  is  engaged  at  present  in 
finding  employment  for  his  men  who 
are  being  mustered  out  of  service.  In 
1915  Colonel  Mullally  received  a  special 
invitation  from  General  Pershing  to  join 
the  Pershing  column  in  Mexico  for  an 
indefinite  period,  during  which  he  stud- 
ied military  field  tactics  and  procedure 
at  close  range  as  a  "military  observer." 
Colonel  Mullally  was  graduated  from 
Yale  University  and  the  New  York  Law 
School.  He  devoted  himself  to  law 
work  in  New  York  until  1906,  when  he 
went  to  San  Francisco.  In  his  position 
as  assistant  to  the  president  of  the 
United  Railroads  he  rendered  invalu- 
able public  service  in  connection  with 
the  reconstruction  and  reorganization 
of  the  city's  transportation  facilities 
following  the  fire. 

John  Sparrow,  whose  appointment  as 
publicity  agent  for  the  Birmingham 
Railway,  Light  &  Power  Company,  Bir- 
mingham, Ala.,  was  noted  briefly  in  this 
paper  for  Feb.  22,  was  born  in  Flor- 
ida. He  began  life  as  a  "cub"  in  a 
printing  office  and  is  still  sticking  to 
the  types  as  head  of  the  Sparrow  Ad- 
vertising Agency  at  Birmingham.  He 
was  a  newspaper  man  for  a  number  of 
years,  holding  ev-ery  position  on  the 
staff  from  reporter  to  managing  editor. 
About  twenty  years  ago  he  went  into 
the  advertising  and  publicity  business 
for  himself.  About  a  month  before  the 
Birmingham  Railway,  Light  &  Power 
Company  was  placed  in  the  hands  of 
Lee  C.  Bradley  as  receiver,  Mr.  Spar- 
row was  engaged  by  Mr.  Pevear,  gen- 
eral manager  of  the  company,  to  con- 
duct an  informative  campaign.  At  that 
time  the  company  was  the  victim  of 
much  misrepresentation  and  a  conse- 
quent misunderstanding  on  the  part  of 
the  public.  Through  Mr.  Sparrow  the 
company  began  to  tell  the  people  in  a 
simple,  straightforward  way  the  condi- 
tions which  the  managers  were  en- 
deavoring to  overcome.  When  Mr. 
Bradley  was  appointed  receiver  he  ap- 
proved the  open  door  policy  which  haa 
been   inaugurated   by   Mr.   Pevear   and 


determined  to  continue  it  on  still  broad- 
er lines.  He  accordingly  appointed  Mr. 
Sparow  to  carry  on  a  campaign. 

George  H.  Kelsay,  formerly  electrical 
engineer  of  the  Union  Traction  Com- 
pany of  Indiana,  has  resigned  his  posi- 
tion with  that  company  and  on  March 
1  began  his  new  duties  as  superin- 
tendent of  power  and  equipment  of  the 
Cleveland,  Southwestern  &  Columbus 
Railway.  His  headquarters  will  be  at 
Elyria,  Ohio.  Mr.  Kelsay  was  gradu- 
ated from  the  engineering  school  of 
Purdue  University  in  1900.  After  a 
few  weeks  spent  in  the  car  shops  of  the 
Union  Traction  Company  of  Indiana 
he  became  master  mechanic  and  elec- 
trician of  the  Marion  (Ind.)  Transit 
Railway  and  later  was  made  superin- 
tendent. He  left  this  company  in  1902 
to  become  master  mechanic  of  the 
Western  Ohio  Railway,  Lima,  mean- 
while putting  in  a  few  weeks  with  the 
Richmond  Street  &  Interurban  Rail- 
way, Richmond,  Ind.  During  the  three 
years  spent  with  the  Western  Ohio,  Mr. 
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Kelsay  had  supervision  of  electrical 
equipment  and  power  lines  for  this  80- 
mile  interurban  railway,  which  used  a 
transmission  voltage  of  33,000.  From 
1905  until  Feb.  28,  1919,  he  was  first 
superintendent  of  power  and  later  elec- 
trical engineer  for  the  Union  Traction 
Company  of  Indiana.  During  this  time 
the  company  grew  from  a  system  oper- 
ating 200  miles  of  high-speed  line  and 
four  city  properties,  with  one  power 
plant  and  fourteen  substations,  to  one 
vdth  400  miles  of  track  and  five  addi- 
tional power  plants.  Under  his  direc- 
tion the  central  power  plant  was  en- 
larged, the  transmission  system  was 
expanded,  three  power  plants  were 
eliminated  and  the  number  of  sub- 
stations was  increased  to  twenty-eight. 
He  has  had  charge  of  all  electrical 
equipment  in  power  plants  and  sub- 
stations, transmission  lines,  telephone 
systems,  track  building,  75  miles  of 
automatic  signal  system,  electrolysis 
surveys,  and  he  designed  and  con- 
structed and  later  superintended  the 
operation  of  thirty  small  lighting 
plants  in  the  territory  served  by  the 
railway. 


Stephen  Sellon,  well-known  as  a 
British  consulting  engineer,  died  re- 
cently. For  many  years  he  devoted 
himself  to  tramway  and  light  railway 
work,  and  was  one  of  the  foremost  in 
the  inception  and  promotion  of  new 
schemes.  He  figured  prominently  as  a 
witness  when  tramway  bills  were  be- 
fore Parliament,  and  as  a  leading  mem- 
ber of  the  Tramways  &  Light  Railways 
Association  he  took  a  large  part  in 
negotiations  with  government  depart- 
ments on  matters  affecting  the  welfare 
of  the  industry.  Along  with  the  British 
Thomson-Houston  Company  he  was  re- 
sponsible for  the  introduction  of  the 
first  electric  tramway  on  the  overhead 
wire  system  in  England.  This  began 
operation  in  Leeds  in  the  end  of  1891. 
He  was  afterward  engineer  for  the 
equipment  of  many  trolley  lines  belong- 
ing to  the  British  Electric  Traction 
Company  and   other   companies. 

Sir  Rodolphe  Forget,  banker  and 
former  Member  of  Parliament  for 
Charlevoix,  died  at  Montreal,  Que.,  on 
Feb.  20.  He  was  57  years  old.  Sir 
Rodolphe  at  an  early  age  entered  the 
office  of  Senator  L.  J.  Forget  as  a 
clerk.  In  1887  he  became  a  partner  in 
the  firm  of  L.  J.  Forget  &  Company, 
continuing  until  1907,  when  he  severed 
his  connection  and  began  the  banking 
business  on  his  own  account,  which  has 
since  become  one  of  the  largest  financial 
concerns  in  Canada.  Sir  Rodolphe  was 
an  official  in  the  Quebec  Railway  Light, 
Heat  &  Power  Company;  Quebec  & 
Saguenay  Railway  Company;  the  To- 
ronto Railway;  Canadian  General 
Electric  Company;  St.  Lawrence  Flour 
Mills  Company.  He  was  the  organizer 
of  the  Montreal  Light,  Heat  &  Power 
Company;  the  Quebec  Railway  Light  & 
Power  Company,  and  the  Canada  Ce- 
ment Company. 

Philip  Henry  Wynnes  at  one  time 
with  the  Boston  Elevated  Railway,  died 
on  Feb.  11  at  his  summer  home  in  Old 
Deerfield,  Mass.,  at  the  age  of  fifty- 
one.  He  was  a  native  of  Elizabeth, 
N.  J.  His  electrical  experience,  follow- 
ing a  course  of  study  at  the  Massachu- 
setts Institute  of  Technology,  included 
terms  of  employment  with  the  Thom- 
son-Houston Electric  Company  and 
later  in  the  engineering  department  of 
the  Boston  Elevated  Railway  during  the 
construction  of  the  rapid  transit  sys- 
tem. He  was  a  most  valued  assistant 
in  tests,  calculations  and  work  of  scien- 
tific precision  and  bore  the  brunt  of 
much  important  electrical  investigation 
under  John  Lundie,  then  consulting  en- 
gineer of  the  company.  Mr.  Wynne  en- 
gaged in  the  design  of  scientific  instru- 
ments for  about  ten  years  after  leaving 
the  Boston  company,  being  associated 
with  the  L.  E.  Knott  Apparatus  Com- 
pany. Lately  he  gave  such  time  as  his 
health  allowed  to  composing  music. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


High  Prices  Unfavorable  To 
Fixed  List 

General  Electric  Doubles  List  on  Wiring 
Devices  to  Get  Away  from  Un- 
satisfactory Condition 

Up  to  the  time  that  the  prices  of  ma- 
terials began  to  skyrocket  it  was  very 
satisfactory  to  make  a  fixed  list  price, 
and  to  change  discounts  as  market 
conditions  warranted.  Catalogs  on  this 
basis  did  not  have  to  be  changed  every 
time  the  price  changed.  It  was  simply 
necessary  to  change  the  discount  sheet. 

Lately,  however,  the  margin  between 
list  and  net  has  become  very  small,  and 
not  infrequently  the  net  selling  price 
is  greater  than  the  list  price.  A  good 
deal  of  confusion  has  been  created,  and 
some  concerns  have  gone  so  far  as  to 
abolish  the  practice  of  quoting  on  a 
list  basis  and  now  quote  on  a  net  basis 
altogether. 

This  week  an  announcement  was 
made  by  the  General  Electric  Company 
relative  to  a  new  price  schedule  affect- 
ing its  entire  line  of  wiring  devices, 
except  inclosed  fuses  and  some  similar 
material,  effective  March  1,  whereby  all 
lists  are  doubled.  The  statement  reads 
as  follows: 

During  the  active  period  of  the  war, 
when  costs  advanced  very  rapidly,  the 
easiest  way  to  accomplish  each  advance  in 
prices  was  to  reduce  discounts.  This  re- 
sulted in  a  most  unsatisfactory  method  of 
figuring  net  prices  on  many  lines,  neces- 
sitating as  it  did  in  many  mstances  selling 
wiring  devices  on  a  list-plus  basis.  There 
is  no  indication  that  costs  will  be  suffici- 
ently reduced  for  some  time  to  come  to 
warrant  the  continuing  of  this  present  un- 
satisfactory  method   of   pricing. 

The  company  decided  that  the  only  way 
immediately  to  remedy  this,  without  making 
present  catalogs  obsolete,  was  to  declare 
practically  all  list  prices  doubled  and  es- 
tablish a  new  schedule  of  discounts  from 
these  doubled  lists  which  gives  the  same 
net  prices  as  are  now  in  effect. 


Another  Manufacturer 
Adopts  Rental  System 

Power   Recorders   Under   Plan   Become 

Property  of  Lessee's  at  End  of 

Sixteen  Months 

Rental  of  electric  railway  equipment 
is  not  a  new  idea  to  the  field  although 
but  few  manufacturers  have  utilized 
this  method  of  distribution  of  their 
product.  Within  the  last  two  or  three 
months,  however,  two  new  instances  ot 
this  means  of  distribution  have  been 
announced,  the  latest  being  that  of 
the  Arthur  Power-Saving  Recorder 
Company,  New  Haven,  Conn. 

The  rental  method  of  the  latest  com- 
pany to  adopt  this  system  differs  some- 
what from  the  others  in  that  the  record- 
er automatically  becomes  the  property 
of  the  renting  road  after  the  lease  has 


run  a  certain  definite  length  of  time.  In 
other  words,  the  manufacturer  in  this 
instance  finances  the  purchase  of  his 
product  for  the  railway. 

According  to  the  terms  of  the  lease 
the  railway  taking  a  lease  pays  rent 
for  sixteen  months,  at  the  end  of  which 
time  the  recorder  automatically  be- 
comes the  property  of  the  road.  The 
manufacturer  states  that  this  gives 
him  about  6  per  cent  on  the  capital 
advanced. 

Of  course  should  railways  so  desire, 
recorders  can  still  be  purchased  out- 
right. 


Further  Price  Drops 

Lower  Copper  Quotations  Bring  Easier 

Wire  and  Bond  Prices — Cross 

Arms  Lower 

When  quotations  for  the  sale  of  cop- 
per began  to  decrease  below  the  26- 
cent  base,  there  were  hopes  among 
buyers  of  electric  railway  material 
that  further  drops  would  have  an  effect 
of  lowering  the  prices  of  goods  into 
which  copper  entered  to  a  large  extent. 
The  most  noticeable  replies  to  this 
were  in  the  cases  of  copper  wire  and 
rail  bonds.  The  latter  have  just  dropped 
off  a  few  per  cent,  raising  the  present 
discount  from  20  to  25  per  cent. 

In  different  sections  of  the  country 
there  have  been  slightly  different  bases 
reported  for  the  same  kind  of  wire. 
Bare  wire  is  reported  on  an  18-cent 
base  at  Chicago  and  Boston,  and  an  18- 
to  18i-cent  base  in  New  York.  Rubber- 
covered  averages  close  to  23  cents.  In 
Chicago  it  is  quoted  on  20-  to  23-cent 
base,  in  New  York  on  20-  to  25-cent 
base,  in  Boston  on  a  22-cent  base  and 
in  Atlanta  on  23  cents.  Weatherproof 
is  given  at  Chicago  as  on  18-  to  21i- 
cent  base,  at  New  York  as  20  cents, 
Boston  quotes  21  cents  and  Atlanta  is 
on  an  18-cent  base. 

Few  other  electric-railway  materials 
have  been  reported  off  on  price.  Wood 
cross-arms  recently  dropped  5  per  cent 
on  carload  lots  at  the  mill,  with  about 
two  weeks  delivery.  Cedar  poles  can 
be  delivered  from  stock  while  two  to 
three  weeks  is  necessary  on  chestnut— 
a  considerable  improvement.  Tape  has 
fluctuated  several  times  in  the  San 
Francisco  district,  the  latest  report  be- 
ing a  5-per  cent  increase  after  a  10- 
per  cent  decrease.  There  seems  to  be 
considerable  ordering  of  friction  and 
rubber  tape  by  electric  railways  in  this 
western  territory.  Certain  kinds  of 
hardware  for  use  on  wooden  pole  con- 
struction have  decreased  10  to  15  per 
cent  in  the  San  Francisco  district.  De- 
liveries on  practically  all  materials  have 
improved  since  the  end  of  last  year. 


Maintenance  Material  Orders 
More  Frequent 

Smaller   Companies    Are   Sailing    Very 
Close  on  Their  Supplies  as  Deliv- 
eries Become  Better 

At  the  present  time  with  most  war 
orders  closed  out  manufacturers  are 
able  to  make  virtually  immediate  de- 
liveries on  maintenance  equipment.  One 
effect  of  this  has  been  to  cause  traction 
companies  to  cut  down  the  amounts  of 
their  orders  for  various  kinds  of  equip- 
ment but  to  place  these  orders  more 
frequently,  trusting  that  they  will  be 
able,  thereby,  to  benefit  by  any  drop  in 
price  which  they  feel  may  be  imminent. 

This  small-lot  buying,  however,  has  a 
counter  effect  in  that  higher  net  prices 
result.  It  is  not  reasonable  to  expect 
as  satisfactory  a  price  on  small  orders, 
though  given  regularly,  as  on  large 
quantity  orders.  Much  maintenance 
material  is  made  on  automatic  machines 
where  it  is  possible  to  procure  a  large 
production  on  each  setting.  In  each 
case,  machinery  must  be  set  and  the 
cost  of  this  work  borne  by  the  goods 
manufactured.  This  cost  naturally  de- 
creases for  each  unit  as  the  number  of 
units  increases. 

LARGBm  Companies  Not  Retrenching 

Certain  large  traction  systems  in  the 
east  have  not  retreated  from  their  for- 
mer practice  of  keeping  their  stocks  of 
maintenance  equipment  in  first-class 
condition,  regardless  of  the  cost  of  that 
equipment.  The  additional  cost  has 
been  returned  in  better  operation  and 
less  time  out  for  repair.  Then,  after 
the  replacement  had  been  effected  and 
sei-vice  i-estored  the  damaged  part  has 
been  repaired  at  leisure  where  possible 

On  smaller  traction  lines  the  stock - 
have  been  allowed  to  become  so  low 
that  necessary  repairs  or  replacements 
have  meant  idle  equipment  until  the 
new  part  could  be  procured.  This  has 
happened  on  such  replacements  as  com- 
mutator segments  on  controllers,  where- 
upon there  has  come  a  hurry  call  for  a 
"handful"  of  new  segments. 

The  idea  is  similar  to  the  housewife 
who  buys  one  can  of  soup  each  day 
at  maximum  unit  rate,  i-ather  than  a 
case  of  each  of  several  kinds  at  a  more 
satisfactory  rate  by  the  case,  and  it  is 
possible  that  the  unit  rate  per  cas. 
when  prices  are  higher  will  be  no  great 
er  than  the  unit  rate  per  unit  if  prices 
should  drop  before  the  cases  are  all 
consumed.  The  chance  was  taken 
against  a  drop  in  price,  and  the  in- 
surance was  the  supply  ready  for  any 
emergency.  Buying  by  case  lots  tends 
to  strengthen  business  in  any  com- 
modity. 
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No  Material  Reductions  Expected 
in  Lumber  Prices 

Horace  F.  Taylor,  president  of  the 
National  Wholesale  Lumber  Dealers' 
Association,  writing  from  Buffalo, 
X.  Y.,  to  the  Division  of  Public  Works 
:>ncl  Construction  Developments  of  the 
United  States  Department  of  Labor, 
does  not  hesitate  to  say  material  reduc- 
tions in  lumber  prices  will  develop  very 
slowly,  if  at  all.     Mr.  Taylor  says: 

The  very  clear  majority  of  opinion  we 
.  derive  from  representatives  of  tlie  indus- 
irv  in  all  parts  of  the  country,  is  in  effect 
that  there  will  be  no  further  reduction  in 
the  cost  of  lumber  for  a  long  period,  and 
•  tliat  there  is  no  safe  ground,  therefore, 
for  postponing  building  in  the  hope  of  a 
;  price  reduction  in  this  material.  We  look 
upon  the  present  rather  quiet  conditions  as 
temporary  onlv  and  due  to  industrial  re- 
adju.stment,  soon  to  give  place  to  very 
sound  activity.  The  cost  of  making  lumber 
offers  no  chance  of  reduction,  botn  on  ac- 
count of  materials  and  supplies,  and  the 
cost  of  labor  which  it  seems  not  only  neces- 
sary but  desirable  to  maintain  at  as  nearly 
an  adequate  rate  as  possible  in  view  of 
the  present  cost  of  living.  In  addition  to 
the  ordinary  increase  in  demand  that  is  ex- 
pected, an  unusual  call  for  lumber  for  ex- 
port to  Europe  will  soon  begin  to  have  Its 
effect  on  the  situation.  Logging  conditions 
during  the  present  winter  have  been  unfav- 
orable, particularly  in  the  North,  and  lum- 
ber production  will  apparently  be  less  than 
that  of  normal  years  for  some  time  to 
come.  There  is  only  one  possible  conclusion 
based  upon  the  opinion  of  those  consulted 
and  that  is  that  as  far  as  the  lumber  mar- 
ket is  concerned,  the  present  is  an  advan- 
tageous   time    to    purchase. 


Trade  Notes 


1 


Inventories  of  Surplus  Govern- 
ment Material 

The  office  of  the  Director  of  Sales. 
War  Department,  announces  additional 
inventories  of  surplus  materials  fur- 
nished by  the  Construction  Division  of 
the  Army.  Among  these  are  rated  the 
following:  Miscellaneous  electrical 
equipment,  exclusive  of  machinery, 
$200,000;  railway  equipment,  various- 
weight  steel  rail,  $1,200,000;  ties,  $400,- 
000. 


Rolling  Stock 


Waterville,  Fairfield  &  Oakland  Rail- 
way, Waterville,  Me.,  has  received  two 
!  new  43-ft.  steel  passenger  cars. 

Citizens  Railway,  Clarksville,   Tenn., 

would  like  to  purchase  one  or  two  new 
,  cars  this  year  if  conditions  appear 
I  favorable. 

Stockton  (Cal.)  Electric  Railway  has 

'  received  three  of  its  order  of  five  new- 
type  safety  cars.  The  other  two  are 
due  to  arrive  at  any  time. 

Nashville  Railway  and  Lighting  Com- 
pany, Nashville,  Tenn.,  has  placed  in 
service  on  the  West  Nashville  line  four 
new  closed  trail  cars.  These  are  cen- 
ter-entrance single-truck  cars  and  were 
constucted  entirely  in  the  company's 
■  shops. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J.,  recently 
had  a  car  destroyed  by  fire  while  stand- 
ing in  the  carhouse  in  Lalor  Street.  The 
car  was  run  to  the  street,  where  it  was 
bunied.  The  building  was  not  dam- 
aged. 


Frank  C.  Hedley  has  joined  the  sell- 
ing forces  of  the  W.  R.  Kerschner  Com- 
pany, Inc.,  50  Church  Street,  New 
York,  N.  Y. 

Holden  &  White,  Inc.,  have  opened  a 
Detroit  office  at  2213  Dime  Bank  Build- 
ing, which  will  be  in  charge  of  Mr. 
Hinman,  and  Mr.  Quinton  will  be  lo- 
cated in  the  main  office  of  the  company 
in  Chicago. 

William  H.  Fernholz,  Mack  Building 
Milwaukee,  Wis.,  has  been  appointed 
the  exclusive  representative  in  the  Wis- 
consin territory  for  the  Electrical  En- 
gineers' Equipment  Company,  710  West 
Madison  Street,  Chicago. 

Badenhausen  Company,  boiler  and 
engine  manufacturer,  announces  the 
opening  of  a  Pittsburgh  office  at  5030 
Jenkins  Arcade,  in  charge  of  A.  D. 
Neeld,  Jr.  This  office  will  control  the 
sales  in  the  Ohio,  West  Virginia  and 
western   Pennsylvania   territory. 

E.  Besuden,  for  the  past  sixteen  years 
sales  manager  of  the  Jewett  Car  Com- 
pany, has  accepted  the  position  of  dis- 
trict manager  of  the  railway  depart- 
ment. Eastern  teiTitory,  for  the  Chi- 
cago Varnish  Company.  Mr.  Besuden 
will  occupy  offices  at  50  Church  Street, 
New  York. 

Underfeed  Stoker  Company  of  Amer- 
ica has  moved  its  general  offices  from 
Chicago  to  the  Book  Building  in  De- 
troit. This  will  not  interfere  with  the 
sales  work  of  the  Chicago  district  sales 
offices  in  the  Harris  Trust  Bldg.,  nor 
any  of  the   other   district   offices. 

G.  William  Crispell  has  been  ap- 
pointed production  superintendent  of 
the  Electric  Service  Supplies  Company, 
in  its  plant  at  Philadelphia,  Pa.  Mr. 
Crispell  received  his  early  training  with 
the  General  Electric  Company.  After 
several  years'  experience  on  installa- 
tion and  maintenance  work,  he  became 
laboratory  assistant  to  the  late  Prof. 
James  F.  McElroy,  consulting  engineer 
with  the  Consolidated  Car  Heating 
Company  on  both  electric  and  steam 
railway  specialties,  and  for  several 
years  was  in  charge  of  the  electrical 
manufacturing  of  this  company.  Be- 
fore assuming  his  present  position  Mr. 
Crispell  was  assistant  superintendent 
of  the  Westinghouse  Electric  Products 
Company,  Mansfield,  Ohio. 

Gear     Standardization     Meeting. — A 

well-attended  meeting  of  the  standard- 
ization committee  of  the  American 
Gear  Manufacturers  Association  was 
held  at  the  Hotel  Statler,  Buffalo,  N.  Y., 
on  Feb.  10  and  11.  Every  committee 
of  the  association  had  representatives 
in  attendance,  and  a  well-defined  pro- 
gram was  laid  out  for  future  activities. 
All  phases  of  the  subject  of  standard- 
ization were  discussed.  According  to 
the  action  taken  in  previous  sessions, 
all  committees  were  urged  to  seek  the 
co-operation  of  other  organizations  in- 
terested in  the  standardization  of  gears. 


It  is  probable  that  quite  an  advance 
toward  the  standardization  of  some  of 
the  phases  will  be  made  at  the  time  of 
the  annual  meeting  which  is  to  be  held 
in  April. 

Holland  Trolley  Supply  Company, 
Cleveland,  Ohio,  has  just  opened  up  a 
new  foundry  department  and  is  now 
ready  to  take  care  of  its  trolley  wheel 
requirements  with  immediate  deliveries 
of  any  one  of  its  forty-one  different 
types.  In  the  past  the  company  has 
been  handicapped  to  some  extent  in  the 
matter  of  guaranteeing  its  mixture,  ow- 
ing to  the  necessity  of  having  various 
foundries  make  up  its  product,  but  this 
trouble  is  now  overcome.  No  expense 
has  been  spared  in  the  equipment  pur- 
chased, and  as  the  superintendent  has 
had  more  than  forty  years'  experience 
in  the  bronze  business,  ten  years  of 
this  being  spent  manufacturing  trolley 
wheels,  the  company  is  looking  for- 
ward to  a  large  increase  in  its  present 
volume  of  business. 

C.  C.  Farmer,  until  recently  assistant 
Western  manager  and  resident  engineer 
of  the  Westinghouse  Air  Brake  Com- 
pany, has  been  advanced  to  the  position 
of  director  of  engineering  in  the  same 
company.  Mr.  Farmer  began  his  rail- 
way career  with  the  Southern  Pacific 
Railway,  but  in  1891  joined  the  forces 
of  the  Missouri,  Kansas  &  Texas  Rail- 
way as  supervisor  of  airbrake  repairs 
and  later  as  airbrake  inspector  of  the 
entire  road.  After  a  short  service  on 
the  Central  Railway,  he  became  con- 
nected with  the  Westinghouse  Com- 
pany. John  S.  Y.  Fralich  has  suc- 
ceeded Mr.  Palmer  as  resident  engineer 
of  the  Western  district.  He  has  been 
wath  the  Westinghouse  Air  Brake  Com- 
pany since  June,  1904.  Previously  he 
was  with  the  Pennsylvania  Railroad. 

R.  E.  S.  Geafe  has  been  elected  presi- 
dent of  the  Mid-West  Manufacturing 
Company,  recently  incorporated.  Mr. 
Geare  is  well  known  to  the  construction 
and  power-plant  field  in  Chicago  and 
the  Middle  West  because  of  his  active 
representation  of  the  T.  L.  Smith  Com- 
pany, Manistee  Iron  Works  Company, 
Geare  &  Company,  and  others,  which 
work  he  will  still  continue.  The  Mid- 
West  Manufacturing  Company  has  lo- 
cated its  factory  in  Chicago,  with 
general  offices  in  the  Old  Colony  Build- 
ing. It  has  acquired  the  sales  and 
manufacturing  rights  of  the  "Continen- 
tal" chain  grate  stoker  from  the  Man- 
istee Iron  Works,  and  the  "Chaingrip" 
pipe  vise  and  tools  from  the  Gerolo 
Manufacturing  Company.  In  addition 
to  this  the  manufacture  of  special 
machines,  tools  and  dies;  rebuilding 
of  construction  and  power  plant  ma- 
chinery together  with  the  installation 
of  such  machinery  will  constitute  an 
important  part  of  the  new  company's 
activity. 

Roller-Smith  Company,  233  Broad- 
way, New  York  City,  announces  the 
appointment  of  Frank  R.  Ryan  to  the 
sales  force  of  its  Chicago  office  at  740 
Monadnock  Block.  Mr.  Ryan  gradu- 
ated from  the  electrical  engineering 
course  of  Notre  Dame  University,  spent 
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over  a  year  in  the  testing  department 
of  the  Commonwealth  Edison  Company, 
ibout  the  same  time  in  the  testing  and 
operating  department  of  the  Sanitary 
District  of  Chicago,  and  was  subse- 
quently connected  with  the  Krehbiel 
Company,  consulting  engineers  of  Chi- 
cago. For  the  past  six  months  he  has 
been  in  the  Signal  Corps.  Mr.  Ryan 
takes  the  position  which  was  held  by 
Charles  H.  Nicholson  before  the  latter 
entered  the  service  and  subsequently 
took  charge  of  the  company's  Detroit 
office.  The  Roller-Smith  Company  also 
announces  the  appointment  of  the 
P.  I.  Perkins  Company,  141  Milk  Street, 
Boston,  Mass.,  as  its  agent  in  Massa- 
chusetts, Connecticut  and  Rhode  Island. 
The  P.  I.  Perkins  Company  will  handle 
in  this  territory  the  Roller-Smith  Com- 
pany's line  of  instruments,  circuit 
breakers  and  meters.  W.  A.  Blach- 
ford  win  give  his  special  attention  to 
the  company's  Roller-Smith  activities. 


Track  and  Roadway 


New  Advertising  Literature 


Harry  DeSteese,  New  York:  Folder 
on  assembled  commutator  segments, 
field  coils,  armature  coils  and  general 
repair  work. 

Rome  (N.  Y.)  Wire  Company:  Leaf- 
let entitled  "Copper  History,"  giving 
monthly  average  prices  of  copper  from 
1887  to  1918. 

Blaw-Knox  Company,  Pittsburgh, 
Pa.:  A  folder,  "Build  Your  Roads  with 
Blawforms',"  and  a  book,  "  'Blawforms' 
for  Road  Construction." 

Green  Fuel  Economizer  Company, 
Beacon,  N.  Y.:  Bulletin  No.  151,  "A 
Summary  of  the  Facts  Regarding 
Green's  Improved  Patented  Fuel  Econo- 
mizer." 

Lakewood  Engineering  Company, 
Cleveland,  Ohio:  Bulletin  No.  25  en- 
titled "Flat-Wheel  Haulage  Systems," 
on  industrial  storage-battery  tractors 
and  trucks. 

Philadelphia  (Pa.)  Gear  Works:  1919 
catalog  describing  bevel,  spiral  and  gen- 
erated spur  gears,  rawhide  and  micarta 
pinions,  worms  and  worm  gears,  racks, 
lead  screws,  sprockets  and  chains. 

Ingersoll-Rand  Company,  Easton,  Pa.: 
Bulletin  No.  9120  on  Lej-ner  oil  furnace 
No.  3;  No.  9010  on  the  Sergeant  ticket 
canceling  box;  No.  9123  on  "Imperial" 
tie  tamping  outfits;  No.  9026  on  Inger- 
soll-Rand high-speed  piston  valve 
steam  engine,  class  "FP";  No.  9028  on 
Ingersoll-Rand  equipment  for  sugar 
factory  and  refinery  service. 

Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa. 
New  1276-page  supply  catalog  complete 
under  one  cover.  This  supersedes  and 
replaces  loose-leaf  and  sectional  cata- 
logs that  this  company  has  been  pub- 
lishing for  several  years  past.  The  new 
catalog  has  a  very  complete  index  of 
both  style  numbers  and  apparatus 
manufactured,  gives  a  table  of  "ap- 
proximate cost  multipliers"  and  con- 
tains considerable  information  of  a 
technical  and  engineering  nature. 


Pensacola,  Fla. — Surveys  have  been 
made  and  plans  submitted  to  the  County 
Commissioners  for  the  construction  of 
a  line  from  Pensacola  to  Flomaton,  Ala., 
about  40  miles.  Herbert  A.  Smith,  Gon- 
zalez, Fla.,  is  interested. 

Chicago,  North  Shore  &  Milwaukee 
Railroad,  Highwood,  III. — It  is  reported 
that  the  Chicago,  North  Shore  &  Mil- 
waukee Railroad  will  extend  its  Liber- 
tyville  branch  to  Crystal  Lake. 

Evansville  &  New  Harmony  Traction 
Company,  Evansville,  Ind. — Plans  are 
being  revived  for  the  construction  of 
this  company's  proposed  line  from 
Evansville  to  Cynthiana  and  New  Har- 
mony. C.  J.  Seibert,  Evansville,  gen- 
eral manager.     (Jan.  22,  '16.) 

Frankfort  &  Shelbyville  Traction 
Company,   Shelbyville,   Ky. — Two   new 

bridges,  one  150  ft.  and  the  other  90  ft., 
will  be  erected  by  the  Frankfort  & 
Shelbyville  Traction  Company  in  con- 
nection with  its  proposed  line  to  con- 
nect Frankfort  &  Shelbyville.  F.  H. 
Frankland,  Waddell  &  Son,  Inc.,  New 
York,  N.  Y.,  president.     (Feb.  15,  '19.) 

New  Orleans  Railway  &  Light  Com- 
pany, New  Orleans,  La. — About  $60,000 
will  be  spent  by  the  New  Orleans  Rail- 
way &  Light  Company  for  new  frogs 
and  switches. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J.  —  Among 
improvements  contemplated  by  the 
Trenton  &  Mercer  County  Traction  Cor- 
poration this  spring  is  the  construction 
of  an  extension  of  the  Market  Street 
division  to  the  new  municipal  dock 
along  thei  Delaware  River.  About  12,- 
000  new  ties  will  also  be  placed  in  con- 
nection with  general  repairs  to  the 
roadbed  on  the  various  divisions. 

New  York  State  Railways,  Utica, 
N.  Y. — The  Public  Service  Commission 
for  the  Second  District  of  New  York 
recently  passed  an  order  granting  the 
New  York  State  Railways  an  extension 
of  time  until  July  1  to  make  track  im- 
provements in  Whitesboro. 

Carolina  Power  &  Light  Company, 
Raleigh,  N.  C. — The  construction  of  an 
extension  from  Goldsboro  to  Mount 
Olive  is  being  contemplated  by  the 
Carolina  Power  &  Light  Company. 

Toronto  &  York  Radial  Railway,  To- 
ronto, Ont. — By  the  terms  of  an  agree- 
ment arrived  at  between  representa- 
tives of  the  city  of  Toronto  and  the 
Toronto  &  York  Radial  Railway,  the 
city  has  arranged  to  purchase  from  the 
company  for  $590,000  the  Yonge  Street 
section  of  the  Metropolitan  division,  ly- 
ing between  its  southern  terminus  near 
Farnham  Avenue  and  the  city  limits, 
together  with  certain  rolling  stock  and 
the  company's  rights  and  franchise  in 
connection  with  this  section.  The  pro- 
gram of  the  city  includes  the  estab- 
lishment of  a  terminal  at  the  Union 
station  for  the  transshipment  of 
freight  and  the  paving  and  double- 
tracking  of  the  section  acquired  im- 
mediately the  agreement  is  ratified. 


Dallas  (Tex.)  Railway.— Work  has 
just  been  completed  by  the  Dallas  Rail- 
way on  the  reconstruction  of  its  tracks 
on  Jefferson  Street  between  Wood  and 
Commerce  Streets.  The  company  will 
begin  early  this  month  on  the  recon- 
struction of  its  tracks  on  Main  Street 
from  Ervay  to  Poydrus  Streets.  Heavier 
rails  will  be  laid  on  a  concrete  founda- 
tion. On  the  completion  of  this  work 
the  company  will  reconstruct  the  tracks 
on  Jefferson  Avenue  from  Lancaster 
to  Polk  Streets.  The  work  will  cost 
about  $350,000. 

Eastland,  Wichita  Falls  &  Gulf  Rail- 
road,  Eastland,  Tex. — Bids  are  being 
asked  by  the  Eastland,  Wichita  Falls  & 
Gulf  Railroad  for  the  construction  of  a 
line  from  Eastland  to  Mangum,  7  miles. 
0.  B.  Colquitt,  president,  and  C.  H. 
Chamberlin,  chief  engineer. 

Newport  News  &  Hampton  Railway, 
Gas  &  Electric  Company,  Newport 
News,  Va. — Plans  are  being  made  by 
the  Newport  News  &  Hampton  Rail- 
way, Gas  &  Electric  Company  for  ex- 
tensive new  construction  work  this 
spring. 


Power  Houses,  Shops 
and  Buildings 


Birmingham  Railway,  Light  &  Power 
Company,  Birmingham,  Ala. — Work  will 
be  begun  within  the  next  few  months 
by  the  Birmingham  Railway,  Light  & 
Power  Company  on  the  installation  of 
new  equipment  and  improvements  to 
its  gas  plant  at  Third  Avenue  and 
Thirteenth  Street  at  a  cost  of  about 
$75,000.  A  new  water  gas  set  will  be 
installed. 

Southwestern  Gas  &  Electric  Com- 
pany, Texarkana,  Ark. — This  company 
will  reconstruct  its  carhouse  and  shops 
recently  damaged  by  fire  to  the  extent 
of  about  $75,000. 

San  Diego  &  Arizona  Railway,  San 
Diego,  Cal. — A  contract  has  recently 
been  awarded  by  the  San  Diego  &  Ari- 
zona Railway  for  the  erection  of  a 
boiler  plant  at  Sixteenth  and  Main 
Streets  in  connection  with  other  im- 
provements, the  entire  work  being  esti- 
mated to  cost  $19,527. 

Washington  Railway  &  Electric  Com- 
pany, Washington,  D.  C. — Fire  recently 
destroyed  a  part  of  the  Eckington  car- 
house  of  the  Washington  Railway  & 
Electric  Company  at  Fourth  and  T 
Streets,  northeast,  together  with  tweh  o 
cars.  The  loss  is  estimated  at  approxi- 
mately $150,000. 

Pittsburgh   (Pa.)   Railways. — A  n 

station  will  be  built  by  the  Pittsbur 
Railways  at  Castle  Shannon.    An  addi- 
tion will  also  be  built  by  the  company 
to  its  power  house  at  McKees  Rocks. 

Montreal  (Que.)  Tramways — Plans 
have  been  prepared  by  the  Montreal 
Tramways  for  the  erection  of  a  sub- 
station on  Cute  Street,  to  cost  $400,000, 
and  also  for  a  new  carhouse  at  Fulliun 
and  Mount  Royal  Streets,  to  cost  $110.- 
000. 
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Peacock  Brakes  from 
Coast  to  Coast 


El  Paso  has  a  fine  air-brake  climate 
— but  they  use  the  Peacock 

El  Paso's  hot,  dry  climate  does  not  render  air  brakes  subject  to  the 
troubles  they  are  afflicted  with  in  Northern  climes.  Nevertheless,  the 
El  Paso  Electric  Railway  is  a  big  user  of  Peacock  Brakes,  including  all- 
day  trip-by-trip  service. 

El  Paso  has  been  using  scores  of  Peacock  Brakes  of  vertical  wheel  type 
successfully  for  many  years  in  straightaway,  all-day,  every-stop  service. 

These  Peacocks  will  stay  on  the  cars  which  are  being  remodeled  to  the 
Safety  type  because  having  made  good  as  an  all-the-time  brake  there 
can  be  no  question  about  its  reliability  as  a  contingency  brake. 


Next  Stop—SA^  FRANCISCO 


National  Brake  Co, 

Buffalo,  N.  Y. 
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B  aivK.era  a^  ^ixgiixeer^j 


jForb,  Bacon  a  2)avl6, 

Engineers. 

115  BROADWAY 

New  Orleans  NEW  YORK  San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


CONTRACTORS 
OPERATORS 


43  EXCHANGE  PLACE    .     .      NEW  YORK 

LONDON  CHICAGO 


STONE  &  WEBSTER 

Industrial  Plants  and  Building's.  Steam  Power  Stations.  Water 
Power  Developments,  Substations.  Gas  Plants,  Transmission 
Lines.  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON  &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN  FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

Illuminating  Bldg. 


YOUNGSTOWN,  OHIO 

Mahoning  Bank  Bldg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


You  are  a  faithful  subscriber  and  reader  of  the  Electric 
Railway  Journal.  You  know  how  useful  it  is  to  you. 
Why  not  give  us  the  names  of  those  of  your  electric 
railway  friends  who  would  also  benefit  by  being  sub- 
scribers to  the  Electric  Railway  Journal?  We  will  be 
glad  to  send  specimen  copies  to  any  names  and  addresses 
that  you  mention. 

ELECTRIC  RAILWAY  JOURNAL 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC  INSTITUTE 
WORCESTER,    MASSACHUSETTS 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  Bldg. 


CHICAGO 

784  Continental  &.  Commercial 
National  Bank  Bldg. 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 
PUBLIC  UTILITIES 

FINANCE  OPERATION 

SUPERVISION  OF  CONSTRUCTION 

43  Cedar  Street,  New  York 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraisals,  Reorganizations 
683  Atlantic  Ave.,  Boston,  Mass. 


THE  P.  EDW.  WISH    SERVICE,  Inc. 

SuiU  1710  DETECTIVES  Suite  715 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bldg.,  Boston 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing. 

aOth  Street  and   East  End  Ave.,   New  York,  N.  Y. 


Scofield  Engineering  Co.    SHiLADdpHTi?pX" 


POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


GAS  WORKS 
ELECTRIC  RAILWAYS 
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!B   I 

American  Bridge  Company 

Hui>sokTermina]l-50  Church  Street,  NEW^bnK 

^manufacturers  or  Steel  Structures  of  all  classes 
particularly  BrIDGES  AND  BuiLDINGS 

Sales  Offices 

NEW  YORK.  N.Y.       .      .       30  Church  Street  St.  Louis.  Mo.     .      Third  Natior^al  Bar^k  Building 

Philadalphia,  Pa Widener  Building  DenUer,  Colo.  First  National  Bank  Building 

Boston,  Mass.      .     .     .       John  Hancock  Building  Salt  Lake  City,  Utah    .     .  fValkfr  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Duluth,  Minn Wolvin  Building 

PITTSBURGH,  PA.      .     .     .      Ft  ick  Building  Minneapolis,  Minn.  .     .  7lh  Ave.  &  2nd  St.,  S.  E. 

Buffalo,  N.Y..     .     ,      .  Marine  National  Bank  r>      /-     ^ 

Cincinnati.  Ohio       .     .     .     Union  Trust  Building  Pacific  Coast  Representative: 

Atlanta,  Ga Candler  Building  ^-  5.  5/ee/  Products  Co.,  Pacific  Coast  Dept. 

Cleveland.  Ohio        .    ' .     .     .     Guardian  Building  San  Francisco,  Cal.      ....       Rialto  Building 

Detroit,  Mich.       .     Beecher  Ave.  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO,  ILL.    .       208  South  La  Salle  Street  Seattle,  Wash.         .     4th  Ave.  So.,  Cor.  Conn.  St. 

Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 


iiwiiiiriMiiiimiiaiiiiiiiiiMiiinniiiiiiiiiiimMiiiiniiiiniiiiimiiiiniiiiimiiruiiMiimiiinmiiiiiiiiiiniMiiinimnniiimiiiiiMiinriiiiiiMiimiiimMiiiiiiiiiiiMiiiiiriiiirriiiimiinniiin^^ 


Sgme-Uiux 


The  Building  of  Cars  Surely  Requires 
The  Use  of  Rome  Electric  Wires 


HERE'S    every    type    of    wire    for    electric    rail- 
way service  from  that  used  in  the  building  of 
cars  to  that  used  in  the  transmission  .of  power 
— trolley   wires,    feeder    wires,    etc. — all   made 
under   the    one   roof— no   scattered   plants,    and 
supervision — no   division   of   responsibility   and   energy — 
every  operation  in  the  making  of  Rome  Wiies,  from  the 
wire    bar    to    the    iinishea    product    is    performed    right 
"under   the   nose"   of  every  officer   of  the  company. 
-And   we   have   set   a   standard   which   we   must   maintain 
without  boosting   the   price. 

You  are  sure  of  uniform  wire — correct  in  every  respect 
— in  reality  a  high-class  product  with  a  low-kept  price. 
There's  an  officer  of  the  company  ready  to  give  your 
letters   or    orders    his    personal    attention.      Write   today. 


Rome 

Wire  Company 

Rome,  N.  Y. 


All  operations  front  wire  bar  to  finished  product  in  this  plant. 


^ScoMt-Uliu 
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Only  a  few  days  left 

to  get  your  message  before  the  entire 
electric  railway  field,  in  the 

Annual  Maintenance  Number 

of  Electric  Railway  Journal 

Dated  March  22 


Never  before  has  the  question  of  Maintenance  been  of 
such  vital  importance.  Never  before  have  electric  rail- 
u^ay  men  been  so  deeply  interested  in  what  the  other 
fellow  is  doing  and  what  the  manufacturers  are  offering. 
Therefore  this  annual  issue  of  Electric  Railway  Journal 
is  awaited  with  keen  interest.    That  is  why 

Your  message  should  be  there 

If  you  have  not  sent  your  space  reservation,  or  copy 
instructions,  write  us  now  what  space  to  hold  for  you  and 
when  copy  and  cuts  will  reach  us. 

Wire  today,  if  you  wish  us  to  prepare  a  copy  sugges- 
tion for  you. 

Act  now ! 

Regular  Rates  Apply 

Electric  Railway  Journal 

Member  Audit  Bureau  of  Circulations 
Tenth  Avenue  at  36th  Street,  New  York 
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Just  Out! 


Examine  the  book  for  10  days  FREE. 
Use  the  coupon. 


Meeting  Present-day  Labor  Problems 

Manufacturers  and  engineers  of  the  country  are 
facing  an  entirely  new  labor  situation. 

All  the  world  is  talking  of  "labor  problems," 
of  "labor  adjustment,"  of  "labor  management,"  of 
"labor  unrest." 

What  is  the  root  of  this  unrest?  Is  the  wage 
system  responsible?  Are  living  conditions  to 
blame?   Or  are  there  deeper  causes? 

John  R.  Commons,  the  foremost  authority  on 
labor  in  this  country,  outlines  the  trouble.  He 
knows  both  sides  of  the  story. 


INDUSTRIAL  GOODWILL 


By  John  R. 

Professor  of  Economics, 
205  pa(jes,  S>4  X  8, 

Here  is  a  book  that  is  sane,  sound, 
practical. 

The  author  says :  "It  is  not  worth  while 
:o  talk  of  ideal  solutions.  The  problem 
is  one  not  of  ideals  but  of  alternatives. 
The  problem  of  depression,  of  unem- 
ployment, of  wages,  hours  of  labor,  con- 
ditions of  work,  efficiency,  competition, 
are  problems  of  adjustment  and  accom- 
nodation. 

That  is  the  keynote  of  the  book — 
adjustment  and  accommodation. 

McGraw-Hill  Book  Cojnc 

239  West  39th  Street.  New  York 

LoNDON:HiLL Publishing  CO.,ltd. 

6  &8  BOUVERIE  ST»  E.G. 


Commons 

University  of  Wisconsin 
$2.00  ?iet,  postpaid 

This  is  the  book  that  takes  the  middle 
path  you  are  trying  to  find  in  this  labor 
muddle.  It  is  fair.  It  is  honest.  Its  sole 
aim  is  to  promote  better  business  conditions. 

It  will  help  vou  to  build  up  the  morale 
of  your  workers,  to  develop  loyalty, 
enthusiasm,  and  satisfaction — the  good- 
will that  spells  industrial  success. 


J^eSjummiatwnCcmpcn 


McGraw-Hill  Book  Co.,   339  W.  39th  St.,  New  York. 
You  may   send  me   on   10   days'   approval:   Common's  Industrial 
Goodwill,   ¥*3.00   net,   postpaid.      I   agree   to  remit   for  the  book 
or  return  it  postpaid  within  10  days  of  receipt. 

...  .1  am  a  member  of  the  A.I.E.E.  or  A.E.R.A. 

...  .1  am  a  reg^ular  subscriber  to  Electric  Railway  Journal. 


Signed    

Address    

Official  Position    

Name    of    Company 

Note — Books  sent  on  approval  to  retail  customers  in  the  U.  S. 
Rnd  Canada  only.  E-3-8-19 


• 
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Columbia  Axle  Straightener  in  the  Shops  of  the  Third  Ave.  Railway  System,  New  York 


The  Columbia  Axle  Straightener  Is  Giving 

Good  Service  Here 


IN  the  shops  of  the  Third  Avenue  Railway 
System,  New  York,  just  as  it  is  in  many 
other  electric  railway  shops  in  the  United 
States  and  elsewhere. 

You  ought  to  know  all  about  the  Columbia 
axle  straightener  and  then  you'll  order  one 
sure.    Here  are  the  main  facts: 

Will  straighten  axles  and  shafts  up  to  6 
in.  diameter. 


the  same  po- 
straightening 


THE  center  heads  remain  in 
sition    during    the     entire 
process. 

An  inside  spring  in  the  center  heads  takes 
up  the  pressure  at  the  ends  of  the  shaft, 
avoiding  the  removal  of  the  center  points 
from  the  axle  centers  when  straightening. 

Operation  is  by  means  of  hydraulic  pressure. 


And  the  Columbia  Specialties  listed  below  will  also  satisfy  you. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Avenue  and  Chestnut  Street,  Brooklyn,  N.  Y. 


TOOLS 

Armature  and   axle  straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting  molds 

Banding  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


W.  R.  Kerschner  Co.,  Inc.,  N.  Y. 

Holden  &  White,  Inc.,  Chicago 

F.  F.  Bodler,  San  Francisco 

Railway  &  Power  Enc  Corp.,  Ltd.,  Toronto,  Can. 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and  field  coils 

Bearings  (Axle  and  Armature) 

Brush-holders    and    brush-holder 

Brake,  door  and  other  handles 

Brake  forgings,  riggings,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases  (steel  or  mall,  iron) 

Grid  resistors 

Tliird-rail  shoe  beams  and  accessories 

Trolley  poles  (steel)  and  wheels 


sprmgs 
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High  grade  raw  materials,  ample  manufacturing 
facilities  and  rigid  inspection  guarantee  the  uniform 
good  quality  of  United  States  Tapes. 

They  are  adhesive,  there  are  no  pinholes,  and  they  do 
not  corrode  copper  wire. 

"Holdtite"  Friction  Tape  and  "Buckeye"  Splicing 
Compound  are  two  well  known  brands  from  our 
complete  line. 

A  tape  for  every  trade  and  purpose. 


United  States  Rubber  Company 


Mechanical  Goods  Division 
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MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

General  Sales  Offic e.WiDENER  Building,  Philadelphia,  Pa. 

DISTRICT  SALES  OFFICES 

Atlanta     Boston     Chicago     Cincinnati     Cleveland     Detroit     New  York     Philadelphia 

Pittsburgh     San  Francisco     Salt  Lake  City     Seattle     St.  Louis 

"IVe  Want  You  to  Become  Better  Acquainted  With  Us"  Series.  Number  2-1 
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Breakdown 
Insurance 

New  Haven 

Elec  trification 


THE  established  quality  of  BP  gearing  is  saving  operators  money  and    time   in   every  type  of 
Electric    Railway   service.      The   dependable    operation    of    this    Baldwin  -  Westinghouse 
switching  locomotive  is  insured  by  the  use  of  the  best  electric  traction  gearing  made — BP 

The  table  shown  below  embodies  the  results  of  average  tests.     The  saving  and  long  life  of  BP  in  tests  is  guaranteed 
you  in  actual  service. 


Grade 

Relative 
Service 

Relative 
First     Cost 

Cost  of  Cast 

Steel   for 
Equal   Life 

Saving   in 

Ultimate 

Cost 

c.  s. 

B.  P. 

100% 
400' ( 

100',   $30  00 
130'r     39  00 

lOOTt,  $30  00 
400%  120  00 

$81   00  67% 

R.  D.  NUTTALL  COMPANY 

Pittsburgh 


EVERY  GEAR  REGISTERED 


STEAM 
TURBINES 

For  Continuous  Operation 
—  24  Hours  Per  Day 

ALUS  -  CHALMERS 
MFG.  CO. 

Milwaukee,  Wis. 


SALES  OFFICES  IN  ALL 
LARGE  CITIES. 
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"STANDARD"  | 

Steel  Tires                                Steel  Tired  Wheels  I 

Solid  Rolled  Steel  Wheels  | 

O.  H.  Steel  and  Malleable  Iron  Castings  I 

Solid  Forged  Gear  Blanks  I 

Steel  Forgings                                 Iron  Forgings  I 

Forged  and  Rolled  Steel  | 

Pipe  Flanges  I 

Ring  Dies                 Rings                 Roll  Shells  | 

Steel  Springs  | 


BRAND 


"The  'Standard'  Brand  on  your  material 
is  an  assurance  of  eventual  economy." 


BRAND 


STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 


CHICAGO 
ST.  LOUIS 
HAVANA,  CUBA 


RICHMOND 
SAN  FRANCISCO 
NEW  YORK 
MONTEREY,  MEX. 


MEXICO  CITY 
LONDON,   ENGLAND 
PARIS,   FRANCE 


iiiiiiiiiiiiiiiiiiriiiiiiimirimiiiiiiimiiiiiiiiiiuiiiimiiimiiiiiiimiiiiiiiiimiiiimiimiiiiiiiiiiiiiiiiiiuiiimiiimiiiiiiiiiiiiniiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiimimiiimiiimi 
liillilliniluiimillimilimilllllliiniiiiiiimriiiiiiiuiiillimiimiliniilllllllllliili iiiiuuillllliraiillllliinilillillii iiliiiuiiiir      ■imiiiiiiiiiiniiii iiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiraiiiiiiiimirminraiiiiiiiiiiiiuiiiiiiiiuiiilliiillliiiumiuuiliiii miiiiiiiiiiillit: 


BRAKE  SHOE 
STANDARDS 


THE  ST.  LOUIS  CARGO. 


(2AISIS 


St.  Louis,  Mo. 


SAVE  MATERIAL 
SAVE  LABOR 

SAVE  TIME 
SAVE  MONEY 


Aak  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 
McCoi-mick  Bldg.,  Chicago  Chattanooga,  Tenn. 

^iiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiimiiiiiiiiiiiiiiiiiiiiiraiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiimiiiiiiiiiniiimiiimiiir 


Normal  Business  Means 
Better  Monetary  Conditions   | 

So  it's  up  to  us  to  get  back  to  normal  condi-  | 

tions  as  fast  as  we  can.     Co-operation  between  | 

manufacturer  and  consumer  is  the  only  way.  | 

Owing  to  conditions  during  the  war,  the  Street  I 

Railways'  rolling  stock  has  been  neglected  and  | 

is  far  below  the  standard.  | 

Our  government  contracts  have  been  cancelled  | 

and  we  are  now  ready  to  resume  quantity  produc-  I 

tion  of  St.  Louis  Cars.  | 

Co-operate   with   us.      Place  your  orders  for  | 

rolling  stock  early.       Boost  business  and  boost  | 

yourself.      Help   to   better   monetary  conditions  | 

and  increase  your  net  income.  | 

Our  staff  of  engineers  will  help  you  without  | 

incurring  any  obligation.   Write.  | 

St.  Louis  Car  Company 

St.  Louis,  Mo.  I 

iiiiiintiiiitimHiiiitHiiiHriiiHiiimiiiHiiiiitiiiiHiiiiHiiiiiiiiiiitiiiiitiiiiHiiiiitiiiiitiiiiiiMiiitiiiiHiiiimiiiiiiiiiiiiiiiiiiMiimiiiiiiiiiir 
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^ijiiiiriiiiiiri Ill Ill Ill I I iiiiiiiiimiiiiii iiiiiiiiiiiiiiiiiiiiiii i i ii iii iiiiiiiliiiiiiiiiiiilL' 


I  You  Are  Never  in  Doubt 

I  when  your  road  is  protected  by 

I  Nachod  Signals 

I  No   matter   what   your   road   conditions    are,    a 

I  Nachod  will  take  care  of  them.     There  are  7 

I  types  of  Nachods  for  all  service,  from  high  speed 

I  interurban  to  city  travel. 

I  Write  for  information 

I  Nachod  Spells  Safety 

I  NACHOD  SIGNAL  CO.,    Inc.,    lou^sville. 

i  PACIFIC   COAST   REPRESENTATIVES 

=  ECCLES  H  SMITH  CO.,  Portland,  Oregon,  San  Francisco,  Cal., 

I  Los   Angeles,   Cal.                                  3224 

?HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||liillliill)lliillillilli1iiiiMiiiilii1iiilMilllil)llllllllllllllllllIIIIIIII<llll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIli 


WIIIIIIUtlllllllllllllllllHIIIIIIIIIIIIIIIIIIIIII 

I  Steel  Poles 

I         For  Every 
I       Pole  Purpose 

=  Cut      BhowB      Bates 

=  Steel  Poles  In  Electric 

=  Trolley  Line  Service 

=  by  Des  Moines  City 

=  Ry.  Co.,  Des  Moines, 

=  Iowa.       Over     2100 

=  Bates  Poles  In  use  In 

=  Des  Moines,   mostly 

=  Trolley    Service   and 

=  some  Street  and  Park 

=  lighting. 

=  Bates  Steel  Poles  are 

=  becoming  universally 

=  popular. 

=  Repeat  orders  testify 

=  their  general  suitabil- 

=  Ity    for    every    Pole 

=  purpose.    Telegraph, 

=  Telephone,       Power 

=  Transmission,    Elec- 

=  trie    Trolley    Lines, 

=  Electric        Lighting. 

=  etc.     Highest     class 

=  and  most  up-to-date 

=  steel  pole  equipment 

E  In   the  world.     Our 

=  STEEL     POLE 

=  TREATISE  tell3  the 

=  story.    Ask  for  It. 

=  About    2000  tons  of 

=  steel    constantly    on 

=  hand:    immediate 

=  shipments  and  lowest 

=  prices. 

=  Tubular  Steel  Poles 

=  cost  50  per  cent,  more 

=  than      Bates      Steel 

=  Poles.      yet      Bates 

=  Poles    are    100    per 

=  cent,  stronger  —  will 

=  last     100    per    cent. 

=  longer,  cover  a  much 

=  broader      range      of 

=  adaptability  and  are 

=  much    more    artistic 

i  than  Tubular  Poles; 

=  ask  ua  to  verify  these 

=  facts. 

I  Bates 

i  Expanded  Steel 
I  Truss  Co. 

I  208  S.  La  Salle  St. 


iiiiiiiiiiHiiiimiiiiiiiiiiimiiiitiiiiimiiiiiiiiiniis 


Chicago,  111. 
U.  S.  A. 


,5      %. 


aiiiriiMiniiiiuiiiiiihiii^iiiiiuiiiiuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiirtiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiniiiiHiiiiittiiiiitiiniiiiiii 

American 

Rail  Bonds 

CroM^n  I 

United  States  | 

T>^in  Terminal  | 

Soldered  | 

I         American  Steel  &  Wire  Company  | 

I     Chicago  New-  York  Cleveland   Pittabnrftli  Worcester  Denver  = 

=  Export  Representative:  U.  S.  Steel  Products  Co.,  New  York  = 

=  Pacific  Coast  Representative  :   U.  S.  Steel  Products  Co.  = 

=  Sao  Francisco  Los  Angeles  Portland  Seattle  = 

niiiiiiiiiiiiiiiiiiniiiiiniiiiiiniiiiniiiiiiiiiiiMiiiiiiiiitiirMniiiiMiiiKiniiirMiiiMiniiiiinihiiiiiMiiiiiiiniiriiniMitiitriiiiiriiiiiiiiiiiiiiiR 


;utiriMiniiiiiiuiiiiiiniiiiiiuiiiiMiiiiiirMiiiiniiiiiiitiiiiiiiiiiiriiiiitiiiiiiiiiiiiir))iiiiitiiiiiiiiiifiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiii  = 

I      AETNA  INSULATION  LINE  MATERIAL  I  I 

=         Third  Rail  Insulators,  Trolley  Bases,   Harps  and  Wheels,  Bronze  =  | 

=         and  Malleable  Iron  Frog-a,  Crossing's,   Section  Insulators,   Section  |  = 

=         Switches.  =  = 

Albert  &  J.  M.  Anderson  Mfg.  Co. 

289-93  A  Street.  Boston.  Mass. 

V  Established  1877 

Brancihes — New  York.  135  B'way.  Phila- 

i        delphia,  429  Real  Estate  Trust  Bldg.    Chicago.  105  So.  Dearborn  St.  =  = 

I                                               London,  48  Milton  Street  =  = 

^iiiiiNiiirmiiiitmiiiiiiMiiiiiiiniiiirimirrmniirMniuiniiiirmiiiriiiiiiiMiiirmiiiriiiiiimiiitiiniiMMiiimnimiiumniimnu^    iiiir:  | 

-HMiiiimiiiniimiiiiniMmoMiiniirrmiiiimiiiiiimiiimiiiiiMiiiiuiiiiiiitiiiiiiiiiiiiiiiiirMiiiimniiMiiiiMinimiiHiiim  | 

I                     DREW  MONEY  SAVERS  I  | 

=                   Drew  Motorman's  Safety  Mirrors — Prevent  Accidents.  =  = 

=                   Drew  Pole  Sleeves — Make  Old  Steel  Poles  as  Good  aa  New.  =  | 

E                   Samson  Splicers — "Least  cost  per  car  Mile."  =  i 

=                   Drew  Frogs  and  Crossing*— Obviate  "trolley  off."  |  H 

I                 Drew  Clinch  Ears — Absolutely  dependable.  =  = 

I                                         Send  for  Drew  Catalogue  No.    18  |  = 

I    DREW  ELECTRIC  &  MANUFACTURING  COMPANY    |  f 

I       Offices  and  Works,  1016  E.  Michigan  St.,  Indianapolis,  Ind.  = 

^4iiiiiiiiuimHiiiiiumiiiiiMniumiiiiiumiiumiiiiiinnimiiiiuMiiiimiiiuMiiiimiiiiiMiiiimiiiimniniiMiiiitiiuimniimiiimiiii^ 


■■MiiNiiiiiiiiiuiinriiiiHtiiiniiiiiiuiiiiHiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiniiiiiiiiiiniiiiiiiiii^ 
3IUIIIIH1IIIII I iiiiiin iiiiiiniiiiiniiiimiiiifiiiiiniiiiitiiiiitiiiiiiiiiiiitiiiiimiiiitiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiitdiiiii; 

E 

I  Aluminum  Company 

j  of  America 

i  Mannfactnrera  of 

I   ALUMINUM 

I  Electrical  Conductors 

I  All-Aluminum  and  Steel  Reinforced 

I  for 

I  Transmission  Lines 

I  Railway  and  Industrial  Feeders 

Signal  Circuits 
Railway  Catenary  Construction 
Bus  Bars 


also 

Ingots — Rods — Rivets — Extended  Shapes  | 

Sheet  Tubing  I 

also  I 

Aluminum  Solders  and  Flux  I 

Flux  and  Wire  for  Autogenous  Welding  | 

GENERAL  SALES  OFFICE  | 

Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A.  | 

Canada:  Northern  Alnminnm  Co.,  Ltd.,  Toronto.  | 

Latin  America:  AInminnm  Co.  of  Sonth  America,  PUUbnTsh,  Fa.  | 

England:  Nortliem  Alamininm  Co..  Ltd..  London.  E 

^iiiiiiiriiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiimiiinS 
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iiliiliiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiimiiimiiiiiiiiiiliiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiitliiliniiinilitliiinii-      ^iiiiuiiiHiiiiiiiillillHiniiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiniiiiHiiiiiiiiniiitiiiiHliilliilitliliiiiiiiliiiiiiiiiniiiiiMilllllllllttllinitimililHnii; 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER  INSULATED 

UNDERGROUND   CABLE 

(Single,    Duplex  and  Three    Phaae) 

TROLLEY  WIRE 

(Round,  Grooved  or  Ficura  8) 

BARE  COPPER  WIRES  AND 

CABLES 

MAGNET  WIRE 

(Cotton   or   Aabeatoa) 

Americanite  Rubber  CoTered  Wire  Galraniied  Iron  and  Steel 

Incandescent  Lamp  Cord  Wire  and  Strand 

AMERICAN    ELECTRICAL   WORKS 

PhiUipadal*.  R.  I. 

Beaton,  176  Federal;  Chicago,  112  w.  Adams:  Cincinnati,  Traction  Bids.:        =     =    w^iiLf^/  nr    ^         r>  >  .■ 

NewYor.,  233  Bw..;SanFrancl.co,  812  Howard:  seatue.l<»m  Ave.  80.        ii^^ffe^  STEEL  sILkToRPoS;::t{oN?CHICAGO       11      e 

iimiiimiiimiimiiHiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiitiiiiiiiiiiHimiimiiiiiiiiiiiiiiMiiimiiiiMiiiiimiimiimiiiiiimiimi^  Tiniiii tiiiiuiiiitiiiiiiiiKiiiiiiiiiiiiiniiiiini iMiiiiiiiitiiiiiiiiin i tiiiiiiiitniiriiiiiiiiiiiiiiiiiiiiiirMiiiiniiiiiiiidiJiiiKir: 

aMHirriMiiiiiiiitiiiiirniiiiiiiiiiininiiiiiiiiiniiiniiiiiiiiiHiriiiiitiininiiiHiitniinininitNiiiiiiiiiniiiMiiiiniiiiiiiiiiniiiMitiiiiuriiiiii: 

I  EUREKA  PRODUCTS  | 

I        Commutators.    Trolley    Wheels.    Sleet    Trolley    Wheels.    Trolley        | 
I        Ears.    Line    Material.    Controller    Fingers.    Brush    Holders,    etc.        | 

I  We  make  quality  goods  | 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  [ 

jiHiiimiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiniiiiiiiiniiiiiiiiiiiimiimiiitiiiiiiiiniiiniiiniiimiiiiiiiiiiHiimiiiiHiiimiiiir 
miiniiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiHiiiiii tiiimiiitiiii Hiiiiiiiiiiiiiiiiimiiiitiiiiiiiitiiiiiiiiiiiiiiimiiimiiiimiiiitiii^ 


Armco  Welding  Rods 

OXY-ACETYLENE        ELECTRIC 
make  safe  welding  easy 

ARMCO  Iron  Rods  are  practically  pure  iron  and  are 
peculiarly  free  from  the  sulphur,  phosphorus,  slag,  oxides 
and  other  impurities  that  ordinarily  destroy  the  homo- 
geneity of  the  weld. 

You  would  find  it  decidedly  to  your  advantage  to  give 
ARMCO  Iron  Rods  a  careful  test. 

PAGE  STEEL  &  WIRE  CO. 

Sales  Offices:  30  Church  St.,  New  York 

PlanU:  Monessen,  Pa.  and  Adrian,  Mich. 


Triple  Inspected  Cedar  Poles 
PAGE  &  HILL  CO. 

Minneapolis         Chicago         Kansas  City         Houston    ^lAltdL  - 
iiiiimiiiimiiinirniiiiniiiiiiiiiiiinniciiiiiiiirMiiiiiiiniiiiiiiiiiniiiMtitiiinriiiiiiMiitiiiiiiiiiiiiiiiiiiiiiiMiiitiiiininiiniiniiniiiiiBp 
yiiiiiiHiHiiiiiiniiHniiiiiiiMniiiiiiiiiiiiiiniiiiiiHiiitiiiiriiiiiiiiiiiiiiiiiiiriiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiitiiiuiiiiiiiiiiiiiiiiiiiii''^ 

THE  LINDSLEY  BROTHERS  CO.  | 
w..t.rn  "Good  Poles  Quick" 


Northern     i      £ 


TIES 


Quick  Shipments  Rooms  832  834,  7S  West.  Adams  St.  Butt  Treating 

from  our                             nrnriA/m    ytt  Open  Tank  and 

Minneapolis                           UHICAOO.  ILL..  "Hot  and  Cold" 

Yard                         Spokane  —  St.  Louir  Processes 


jinmniiMiiimiiiiiiiimiiiimmmiiiiiiiiiiiiiiiiiimiiiiiiiiiHiiiiiiimiimiiiiiiiimiiiiiiiiiiiiiniiitiiiiiiiiiiiiiiHiiiiiiiiiiimtiiiiiiiiiiiir; 
9iiiiiniiiiiMiiiiiiiiiiiMiiuiiiuiiinniiiriiiiiiMinriiiiiMHiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiuii)itiiiiiiiiiiiiiuiiiiiiiiiiiiiiitiiniiiiiiiiir>i^ 


WESTEPN  CEDAR  POLES 

Grinnell.la.-  B.  J.  C  ARN  EY  6  C'  Spokana.Wn, 

1729  McCormick  Bld^         Chica^ 

9uicK  Service  Yard  6?  Dutt  Treating  Plant 
in  Minneapolis 


aiiiiMiniiiiiniiiiiiiiiiiiiiiitiHiiHiiiJiiiiiniiiiitiriiiiiiiiiiniiiiiiiiiniiiiniiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiriir: 
atiii)iiiiiniiiniiMiniiiiiiiMiiiriiiiiiMiiiiMiiiMiiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiti)iiiiiiiMiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiJitiiitiiiiiii|),' 

I  Peirce  Forged  Steel  Pins 

I  with  Sheet  Steel  Thimbles 

1  Your  best  insurance  ag;ain8t  insulator  breakage  | 

I  Hubbard  &  Company 

I  PITTSBURGH,    PA. 

-illllMIIIIMIIIMtlMlllllltllMHIIIIIIIIIIMIIinilllltllllllllllllilinilllllllllllllllllllllllllHIIIinilHIIIIIIIIIIIIIIIIIIIIIIIimilllillllllllllllllllllc 

-ftuiHlHlllHtiiNiiiiiiiiiiiiiiiHiiiiiriiiiiiMiiiiliilinlliiiiimiiiittiiimiiiitiiiiiiiiimiiiiiiimiiimiimiiiiiiiiHllimilliiiiiiiiiiiiiiiiiiiinL 


i     i 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


riimiiiiiiiiimiiiiHiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiitiiiitMiiiiiiiHiiiiiiiiimiimiiimiiiiiii'iiiiiiiHiiiiiiiiiiiiiiiiMiiiiMniMiiiMiiiMiu 
aiimiiiiiiiiiiMiiiiMiinMiinuiHriiinniiMMiiiitiHiiiiiiiiHriiiiiiiiMiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiriiiitiiiiii': 


—     ROEBLIND 


Hlch  Grada  InsuUted  Wires  and  Cable*.  Bare  Iron,  i 

Steel  and  Copper  Wire  = 

JOHN   A.   ROEBLINGS    SONS   COMPANY  I 

TRENTON.  NEW  JERSEY  | 

^iiimiiiiiiiiiiiiiiiitiiiiHitiiiiHiiiiiiiiirMiiiirtiiirMiiriiiiiiitiiiiMiiiiiiiiiiiiititiiiirMiiriiiiiiiiimiimiiiiiiiiHiiimiimiiimiiiiiiiiiuiie 


I  UPPER  MICHIGAN  WHITE  CEDAR  | 

I        WHITE  MARBLE  LIME  CO.,  {Cedar  Dtpl..)     Manistique,  Mich.        | 

iiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiimiiimiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiin 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIItllllllllllllllJIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIUflllllllllllllllllllllllllimilllHIWIIIIIIIL 

FEDERAL  SIGNAL  CO. 

ALBANY,  N.  Y.  i 

CONSULT  OUR  ENGINEERS  ON  YOUR  | 

SIGNAL  REQUIREMENTS  1 

52  Vanderbilt  Avenue.  New  York.  Monsdnock  Block.  Chlcaro.     | 

118-130  New  MoDtKomery  St..  San  Francisco.  Cal.  = 

llllimilllHlilHliiiniiliiiiinilllllllinillttlliniiniiiiiitiiiiiiiiltiii" •■iiiiiiiniiiitiiiiuiiiii>iilillijillliiiriiiitllimtlimilililillllliin 

sjii uiiriiiiriiiiiiiiiriiiiiiiiiii iiiiiiiim iiiiitiiiiiiiitiiniiiiiiifiiiiiiiitdiiii tiiii t iiiiiiiiitiiiiiiiMiluiilii(iiiiiilir_ 

1  U.  S.  Electric  Contact  Signals  for  } 

1  Single-track   block-signal    protection.  | 

i  Double-track    spacing    and    clearance    signals.  | 

I  Protection    at    intersections   with   wyes.  | 

I  Proceed    signals   in    street   reconstruction    work.  | 

I  United  States  Electric  Signal  Co.  | 

West  Newton,  Mass.  | 

^IIIIIIIIIIIIIIIIUUUlllllllllllllllllltlllllllllllllinillHIIIIIIIIIIIIIIIItlllllMllllinilllllllMIIIMIirilltlllllllllllllllUHIIIIUIIIIIIIIIIItllllllUIID 

^iriiiiiiiiiiiriiniiiiiiiiii<iiiiiiiiiiiiiiiiiiMiiiiii>iriiiiiiiiiiiMiiiiiiiiii)ifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiH<: 

I      Transmission    Line    and    Special    Crossing      | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

ARCHBOLD-BRADY  CO. 

I         Engineers  &  Contractors  SYRACUSE,  N.  Y.       | 

qniiiiiiMiiiiiiiinMiiniiu>iiiiiHiiiniimiiiniiiiiiiiiiHiiiii)iiiuiiiimiiiHriiiMiiiinimtiiiiiiiiiiiiiimiiiiiiiiimiiiiiiTiiiiuiiiinniiiii^ 

uumiiiiiitiiiMiiiMiiiiiinimHiMiiiimiiMniiMiiimiimmiMMiiMMiMmimiiiMiniMHimiiiMiimiiirmiiimitiiiimtiiiiim imiiiiv 


ii 


NATIONAL"  TUBULAR  STEEL  POLES  | 

I      are  dependable,  durable  and  efficient  in  service.      | 
I      For  electric  lines  and  power  transmission,  they      | 

I  The  Recognized  Standard  of  Quality  | 

I       NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA.       | 

TittiiiirriliniiiitriiiiiiiiiiiiiiiiniiiiiMiiiniiiiiiiiiittiiiiiMiiiMiiiiiiiiiitiiiiiriiiMiiiiiiitiiiiiiiiiiiiiiiiMiiiHiiliiiiitiillillliiniiiiiimiiiiiH 
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MiiiiiiiiiiHiiiiiiiiuiiiiiiniiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiniiiiiiiiiitiiiiijmi!;  ^iiiiiiiiiiitiiiiiiitiiiiiiMiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiininitMuitiiiniiMiiitMiiHiiiimiiiiimiiiHiiiiiiiiiiMiiiiiiiiiimiiiiiiiiiimiiiiiic 

I      LINCOLN  WELDING 
EQUIPMENT 

I                insures  maximum  efficiency  |  | 

I                          at  minimum  cost.  |  I 

I                Lincoln  Dynamotors  j  1 

I                Lincoln  Rail  Bonds  j  j 

I                 Gailor  Welded  Joints  |  I 

I    THE  LINCOLN  BONDING  CO.  | 

636  Huron  Road,  Cleveland,  U.  S.  A*  |  | 

^iiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiimiiiiiimiiiiiiiiiiiiiiiiimiiiimiiiitiiiiimiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiuim^  : 

aiirriiiniiitriniiiiiiiiiiiiiiiiiriiiiiiiiiMiiiiitiiiiiiuiitiMiiiuNiiiuiuiiitHittMiiiiiHiiiiiMiiiriiiiriiniiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiii^  I 

I     The  SCOOP  CONVEYOR  does  | 
the  work  of  6  to  12  men 

=          r'Over  1000  users  find  that  it  ke?p8  flquipment  moving  and  cuts  handlinc  =  : 

=          costs.    Firty  per  cent  of  tliem  send  "repeat  orders."     Used  for  loading  and  =  = 

=                                                                       unloading;  for  storing  and  reclaiming  coal.  =  = 

coke  and  similar    materials  and  lor    han-  =  = 

dling  boxes,  bags  and  bulky  packages.  =  \ 

Send  (or  illustrated  LUeralure.  =  = 


The  sectional  character 
of  "ACMES"  offers  other 
advantages  beside  easy 
transportation. 
Any  length  may  be  in- 
stalled without  joining 
bands. 

It  can  be  put  together 
under  trestles  or  in  fail- 
ing wooden  culverts 
where  full  circle  culverts 
would  be  impractical. 
When  used  for  conduit 
or  similar  purposes  or 
if  it  becomes  clogged  for 
any  reason,  it  is  an  easy 
matter  to 


Remove  any  Top  Section 


The  flaiiBes  formed  by  Joining  the  seotions  help  the 
oorruKations  to  hold  the  culvert  In  plaee  dariiis  floods. 
The  NO-CO-RO  METAL  (99.90%  pure  iron)  guaran- 
tees laslins  qualities. 

He  will  ship  them  in  diameters  8  to  T2  Inches.  Set- 
up or  knocked  down  and  nested,  as  you  prefer. 

Write  for  Catalog  M-31 


.jRirl^SitpW 


fiiiiHMiiiiiiiiiiiiiiiiiiitiiiiiiiiiimtiiiiiniiiiimiiiiiiiiiiiHiiiiniiiiiniiiiiniiiiimiiiiHiiiiniiiiiiiiiiiiiiiiiHiiiiiHiiiiiiiiiimiiiiiiiiiniiir; 
uiiruiiiniiiiiiniiiinniiiitHiiimiiiimiiiiiiiiiiiiiiMiiiuiiiimiiiimiiiiUiiiiHiiiiiuiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiriitiiMiiti 

I    SPECIAL   TRACK    WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING  BIG   HEEL 
I        SWITCHES. 


Hllllllllllllllllllllllllllllll>><lllll<<""<>"""""">'ll''''''"''"""'""'''"'''""''"l''''""''""ll>ll""""ll>"">lllllirilll>llllllllirillll!: 
EiiKiliiiiiiiiiniiiiiuiiiiHiiiiitiiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiliiliiiiiiiiniiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiliiiliiiiiiiiinillliniiilliiiiiii!; 


■^.^■sa^':;-.:  ->:-■:■ 


BARBOUR-STOCKWELL  (M 

205   Broadnay     Chmbridgeport,    MasK.);^ 
Fitn1>I»h«tl    I«58 


TRACK  WORK  I 

OF  EVERY   DESCRIPTION.  | 

HARD  CENTER  CONSTRUCTION.  | 

i                                              Balkwill  Artictjlated  Cast  Manganese  Crossings  E 

I    New     York  Switch  &  Crossing    Co.  | 

I                                         Hoboken,  N.  J.  | 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiimiiiiiiiiiiiiniiimiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiii 
iiiiiiiiinililitiiiiiimiiiiiitiiiiiiuiiiiinniiilniiiiiiriiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiitiiiiiniiiiiiiiiinriiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!^ 

Dependable  Track  Work 
for  Electric  Railways 

Frogs,  Switches,  Switch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  I 

Pressed     Steel      and     Hammer  | 

Work.    Foundry  for  Manganese  | 

Steel   Castings   and   special   fa-  | 

cilities   for   heat   treating.     Let  | 

us  bid  on  your  requirements.  | 


Manufacturers    of 

Special  Work  for  Street  Raiiv/ays 

Frogs,  Crossings,  Switches  and  Mates 

Tiirnouts  and   Croa&  Conncctioris. 

Kerwin  Portable  Crossovers 

Ikwili  Articul«te4  Cast  Manganese  Crossitij 


f.STIMATF.'^   PROMPTl.y   rURNI.SHF.D 


niiiiiiiiiiimiiiitiiiiimiiiiHMiiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiimiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
uiiimiiiiiiiiiiiiiiiiiitiiimtiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiniiiiiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiu 

HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


^^ROG  &sMrcH  cq^^ 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO.  I 

•         = 

iHiiiiiiiiniiiiiHHiiiiiiiiMiiiiiittiiiiiiniiiiiiiitiiiiimtiiiiiHiiiiiHiiiiiiiiiiiiiiiiiiiiiuiiiiitiiiiiiiiiiiiiitiiiiimiiiiiiiiiiiiiiiiiiiiriiiiiiiiiR 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

^iiiHiiiiitiiiimiiiiiiiiiiiiiiiiiiiHiiiiMiiiimiiiimiiiimiiiiiiiiiimiiiiiftiiimiiiiiMiiiiiHiiiiiiiiiiiHiiiiuiiiiiifiiiiiiiiiiiMiiiiiiiiiiim 
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^iniiitiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiitiiiiiiiiiiniiiililiiiiiiuiiiiiiiiiiiiiiiiriiiiiiiiiniiiiiiiiniiiiiiiiiniiuiiiiiiiiiiltiiiniiiiiiiiiiiiiHiiiitiiiif^     ^"■■''''■"■'"■''■■■■"■''■'■■■'■■■■''■■'■■■■■■■■■■'■■■■<>>>>t(">ii>>'i<i>>ii<>>iiiiMiiitiiiiiiiiitiiitiiiiniiittiiiiiiiiiiiiiiiniiiiiiMiiliii)iiiiiitiiiiit^ 


How  many  $  do  you  spend  for  repairs 
due  to  burn-outs  and  how  many  $  do 
you  lose  due  to  delays  in  a  year? 

Operating  costs  have 
been  reduced  and  de- 
lays eliminated  in 
thousands  of  instances 
by  the  use  of 

AUTOMATIC 
RECLOSING 

CIRCUIT 
BREAKERS 

You  may  ignore  the 
assistance  we  offer, 
but  you  cannot  evade 
paying  the  bills  and 
contending  vpith  de- 
lays as  you  have  in 
the  past. 

Why   Not   Reduce   Your   Costs   and  at   the 
Same  Time  Get  Better  Service! 

IT'S  UP  TO  YOU! 

Send  for  Bulletin  No.  30  Right  Now. 

The  Automatic  Reclosing  Circuit 
Breaker  Go. 

Columbus,  Ohio  U.  S.  A. 


Night 
Sunshine 

Night  work  is  a  rail- 
way necessity.  It  is  the 
best  time  for  repairs 
and  new  construction. 
Schedules  are  low, 
traffic  scarce.  But  you 
need  light,  and  plenty 
of  it.  Light  in  the  dark 
corners^light  that  shows  up 
every  detail  and  minimizes 
costly  errors.  You  need  the 
niffht  sunshine  supplied  by 
Milburn  Portable  Acetylene 
Lights. 


Little  Operstinc  Crat. 
BIc  Operatlnic  Talne. 
Send    for    ClrcBlar    833. 


The  Alexander   Milbum  Co. 
Baltimore,  U.  S.  A. 


■-iiiiitiiiiiiiiiiiriiiiiiiMiitrMiiiriiiiiiiiiiriiiiiiiiiiriiiniriittMiinriiitiiiiiHiiiiiriiiniiiiiiiiiiriiiiiiiiiiriiirriiiiriiiitiimiiiiiiiiitiiiiiKiitiir    KiiiiiiiirriiiiiriiiiriiiiriiiitiiiiiiMiiriiiiiiiiiiriiiitiiitiMiitMiiiMiiiiiiiiriiiiriiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiirttiiirdiiiiniiitiiiiiirriitrii; 
MiiiiiiimiiiiniiiutiMUfiiuiMiuiiiiiiiiiiiiiiiinMiiiiiiiiiniiiiiiiiuiiiiiiiiiiuMiMiiniiMnniiiiiiMHiiiiiiiiiMiiniiniMiiiiiniiiiuiiiiiiiiiiMiiiMiiiiKiiiiiniiiitiiiiiiiiiiiiniiHiiiiiniiiiiiiitiiiin 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works: 


BARBERTON,  OHIO— BAYONNE, 
BRANCH  OFFICES: 


N.  J. 


ATLANTA.  Candler  Buildine 
BOSTON,  49  Federal  St. 
CHICAGO.   Marquette  Building 
CINCINNATI,  Traction  Building 
CLEVELAND.   Guardian  Building 
DENVER.  435  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldg. 
LOS  ANGELES.  I.  N.  Van  Nuys  Bids. 
NEW  ORLEANS.  533  Barqnne  St. 
PHILADELPHIA,  North  American  Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bldg. 


SALT  LAKE  CITY.  705-6  KearnB  BWg. 

SAN  FRANCISCO.   Sheldon  Bldg. 

SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 

SEATTLE.  Mutual  Life  Bldg. 

TUCSON.  ARIZONA.  Santa  Rita  Hotel  BUf. 


iiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiii iiiiiuiiiiiiiiiijiiiiiiriiiuiiiiiiiiiiiiiiuiiiijiiiiiiiiiiiiiiiiuiiiiuiiiiiiiiiuiiiiiiiijiiiiiiiiijiiiijjriiiiiiiiijiniiiiiiijiiiiiniiiiiiiiiniiijiiiiiiiiiiiixiiiiiiiiiii iijiiiiiiiiiiiiiiiiriiiiini nniiiriiiiiiiiiiiii i iiiiii: 


FOSTER  SUPERHEATERS 


Greatly  Increase  | 

Efficiency  and  Power  of  | 

Steam  Turbines.  i 

POWER  SPECIALTY  CO.  | 

TrlnltyBulldlng,  111  Broadway  i 

NEW  YORK  ^  i 


I 


iiiimiiiimiiiimiiiiiiiiiMiiriiiiiiiiiiiiMiiiiiiiiiiniiiii ((liiitiiiniiMininmiiiiiiiiimMimiiitHMiiniMiiMimiiiiniimiiiiMiimiiiiHMMiiiiimMMiiiimnthiiiiniimiirMiiiiinimniimiiminmi^ 

■MiiiuuimiiiHiitiuiuiiiiiiHiiiiiimiriiHiiiiuiiwiuiiiHiiuiiJiiuiHiiHHiuiiuuiiiuuimiHWHiiiiHiiHiuiH^^  ^iiiiiiiiiiiiniiuiiiiiiiiiniiiiniiiiiiiiiiiiiiniiiiiiiiiniiiiniiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii niiiiniiti i itiintt uiiiiii' 

THE     WEISS    SWITCH     LOCK 
PREVENTS    SPLIT    SWITCHES 

A  positive  locking  switch  lock  that  locks  right  and  left.  Water- 
proof, non-freezable,  mud-proof  and  sand-proof.  Simple  in  con- 
struction, perfect  in  operation  and  easily  inetalled.  Poaltirely 
prevents  split  switches. 

Write  for  completm  information  and  quotationM. 
WEISS  SWITCH  LOCK  CO.,  600  Capitol  Ave.,  Sprinffield,  111. 

iiiiiiiiiiiHiiiniiimiiimiiiiiiiiimiimiiimiiiiiiiiiiHiiiitiiiiiiitiiitiiiiiiiiiiiitiiiitiiiiiiiiiiiMiiimiiiiiiiiiiiiHiiiiiiiin 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Passing 

SidinffB.      Tee   Rail   Special   Work   for  Interurban   Lines   and  Private 

Bights  of  Way.     Mangonese  Construction  a  SpcclaJty. 

Plua.«Hlllbum,N.Y«.dNi.j.r.F.U..N.Y.  Mtw^arK Ofdct.iO  ChMrO,  tr^t 


iiimiiiimimiiiraiiniiiiiiiiiiiniiimninM riiiniiiiiiniiraiiimimniiiiiiiiiiimiiiniiimniiiiininiiimiiiiiiiiiiiiniiiii R    riiiiniiiii 
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t;iiuiiiiiuuiiuiuiiiiiiiiii II I iiimiimii iiiiiii nm i iiiiimiiiiiiiiiiiiii i iiiimiiMiiig     ^„ ,„„hmiiiiiiiii iiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiir iiiiniiiiiiiniiim iiiiuiimiriiiii iimiiiiiiiiiiiih:' 

TPLEDQ  CRANES  II  I 

Williams'  "Vulcan"         i 


^^-   S:^^ 


Meet    Eotry  Requirtment. 


Drop  -  Forged 
Safety  Lathe  Dogs 


t(r^  York  OfK«.  SZ  BitHdvir  a*T<loi>d  Oftc*.  TIS  Citi 

PhilaiMphm  Offltc,  1013  Mar^M  Si      Ch>ca«>  OAu.  M9  W»liiii(toii 
=        P^bburfh  Otbem.  203  OIntr  BIda.        Su  PnnciHa  OOk*.  Rialto  Bldf. 


BHiimimninuiruiniiiiiiiiiiiiniittiiinnminmiiiiiniriiiuuiMiiiuiiiiirtiinTniniiMiitiiniiiHiinHiiiiiiniiiniiiuiiiiiiiiiiimniniE      = 
^MiniTtMiiiitiiiiiiiriiiiiiiNniiiiiniiiiMiNJiiHiiiniiiiiiiMniiiiMiiiiiiniiiMiiiiiniiitir'HiMiiiiiiiiiiiiiiiiiiiiiiiiriiiiiriiiiiiiiitiiiiiiiiiiir      = 


NILES-BEMENT-POND  CO. 

in  BROADWAY.  NEW  YORK 
MACHINE  TOOLS 

For  Electric  Railway  Repair  Shop* 

Axle  Ijthes 
Wlieel  Presset 
Sliapen,  DrIIU 
Slottert,  Planeri 
Stum  Hammeri 
EJtctife  Ttaveiani 
Cranes 


=      Catalogs 


TiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliillillliiiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilR 

uiitiliiillllllliuiiliiitiiiniiiiiiiiii>>iiiiiiiiiiiii>iiultiiiuiiiii)liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittillllllllillllliiiilliiiliiilliiuuillliiiiiiiiiillllle 


In  Stock.: 

Bent  and  Straight  Tail  | 

1  or  2  Screws  I 

16  Sizes  I 

%  to  6  inches  Capacities  | 


rillinilllllllllllliUIIIIIIIIIIMIIIIIIlillllllilllllllllllllllllllllllMHMIIIUIIIIItnilllllllllilllllliilllll'lllllllllllilllllHIIIIItdlMlilllllNlllllllir: 
HIIMItl)IIIIIIIINIIIIIIIIIirillllllllilllllIllllllllllllirillllllllllllllllllllMIIIIIMIIIIIMIIIItilllllllllllllllllllllllllllllllllllllllllllllllllllMIIIIII»^ 

I    LEADING  TRACTION  COMPANIES     | 

i  Drive  Their  Auxiliaries  with  | 

I  THE' 


'iiftiiiiNiimiiit 


Terry  Steam  Turbine  Co.,  Hartford,  Conn. 


Machinists'  Tools  Booklet 
on  request 


J.  H.  Williams  &  Co. 

"The  Drop- Forging  People" 

143  Richards  Street,  Brooklyn,  N.  Y. 
143  So.  Clinton   Street,   Chicago,    111. 


(IIMIIIIIIIIIIIIIMllllHIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllirillllllllllllllllllllllillllllMIIIIIIIUUIIIIIinillllllllllllllllllMlllllllllllllilll* 

iiiiiiiiiiiiiiiiitiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiMiiiiiiiiiiiiniiMiiiriiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiniiiiniiiiilii 

32,680  MILES  I 

was  the  distance  covered  before  | 

this    set    of    brushes    was    in-  | 

spected.     Even   then  they  were  | 

in  excellent  condition  and  good  | 

for  several  thousand  additional  | 

miles.     Other  brushes  delivered  | 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  designed  for  the  serv-  f 

ice   in   which    they    are   to   opwate.  | 

THE  UNITED   STATES   GRAPHITE  COMPANY  | 

Saginaw,  Michigan^  U.  S.  A.  I 

Branch     Offices:     New     York.     Pittsburgh,     Philadelphia.     Atlanta.  | 

Chicago,   St.  Louis.   Denver.   San  Francisco.  = 


:illiiiii[nmimMiliirriniiiMiiiiiiiMiiirmniftmiiimniiitMiiiiiMiiiliiiiiiimniimiiiiiMniiiMiiiiii)iiiirmiimiiiimiiirrii^  -rMiiiiiiiiiiiniirn iiiiimiiiiiiiiiiiiiiiiiiniiiiiiiiir miiimiiiiiiiiiiiiiiiimimiiiimiiiiiiiiirinii iiiiMiiiiriiiiiiiiiiiMiiiiiim 

uiiiiiuiimiiimrHnuiiiiirmiiiiumiiiiimniiMiiiiimiiiiMMniimiiiiimiiiMniiimnimniiimiiiiMmiimiJirMiiirnnntMinmH^  ^HiiiirMiimiiimnimimiiiiiiiiiiiimiiumiiniiiiiiimiriiiiiiiiiiiriiiiiriiiiitMiiitminmniMiinMiiimiinr^^^^ 


WE-FU-GD  AND  5CAIFE 


TT 


PURIFICATION     SYSTEMS 
SOFTENINa  &   RIL-TRATION 

roR  BoiuER  r-eeo  ano 

A1.I.    INOUSTRIAI-    USES 


WM.B.5CAJFE  &  5DN5  CQ.PITTSBURGH.PA. 


.lUmMnittmHiiiiimitifmiiirrtmiiitriiiiiirmiiitimiiirruiiiimiiiimiiiimiiirrMiinrMiiiirMnirrMiiiirmniiMiiiiiriM 
3jiiiiiiiiiitinniiiiMiniiiiiiJiiiiriiiiiuiiiiiiiiiiiiii[iiiiiuiiiiiitiiiiiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiii]iiiiiii]ittiiiiiiiiiiitiiiiiiiiiiiiiiiiii:t 


L  T.  E. 

Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


I   HOT    ^GALVANIZING  [ 

=  We    guarantee    immediate    deliveries ;    reasonable    pricea;    first  = 

=  class  workmanship  to  stand  any  teet.     No  tapping  necessary  on  s 

=  threads  of  bolts  after  galvanizing,  5 

I  Galvanized  angles  furnished  cut  and  bent  to  length  and  punched.  W 

I  JOSEPH  P.  CATTIE  &  BROS.  f 

I  Gaul  and  Adams  Sts.,  Philadelphia,  Pa.  | 

^aiiiiMiMiiiiitiiiiiiiiniiiiMiiiMriMiiriniiiiiuiiiMiiiuiiiMMiiniiniiiiniiiriiiiiiiiiiiriiiiiiirtiiiiiciiitiiitiiiiiiiiiitii'irtiiiiitriiiiiiriiiiirti; 
uniiMiiiurHiiiittiiiiiMiiiiiiiMiHtniinttiiiiMiiiiiiiiiiitiiiiiitiiiiiiriiiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiMiiHiiiiiiiiiiiiiiiiiig- 


^E£N  (hAIN  ^ATBS 


Green  Engineering  Co.,  East  Chicago,  Ind. 


'iiiiiiiiiiii niiiiiiimi I iiiiiiiiimiii iiiiiiiii»>iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiii>«     .iSiiiHiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiiiimniiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimnL 
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aiHiiiiihiiiiiiiiiiiiiitliiiiiiiiliuiiiimiiiiimiiiimiiiHiiiiiiimiimiuiiiimiiuiiiiiiiiiiiiiimiililiiiiiiiiiiiililiilliiiliiiiiHisiniiiiiiiiii.^      willllliiimliilliliitiiiiliililliiiniliiiiiiiiiiiiiiiiiiilllllllllllliiiiiiiMllllllimilllliiimiiliiiiiiiiiiiiiiiiiiiiiiiiiiitliiiiiiiimilllllliiiimiiii- 

I  Full  power  with 

I  High  or  Lower  Adjustment 

i  Many    emergencies    requiring    a 

=  powerful    jack    present    a    diffl- 

I  culty    in    bringing    the    jack    to 

=  bear  on  the  load.     The 

I  Buckeye  Emergency 

I  Jack  No.  239  Special 

I  saves  time,  strength  and  trouble, 

i  The  many  positions  to  which  it 

=  IS    adjustable    easily    solve    per- 

i  ple.xing     lifting     problems.     Full 

i  details    in    our    catalog.     Write 

I  for  it. 

I  The  Buckeye 

I  Jack  Mfg.  Co. 

I  Alliance,  Ohio 

^iliililiriijiiiiiitiiiiiiiiitiiiillliiiiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiriiiiiriiitliiiiiiliiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiinim 
utiiiiiitMiiiiiiiinMiiiiiiiiiiiijiiiiiiiiiiitiiiiriiiitriiiiiiiiiiiiiiniiiiriiiiiiiiiriiiiriiiiiMiiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitc 


I  A  Great  Improvement  in  Coin  Changers 

I  The  McGill  HIGH-SPEED  Lever-operated  Changer  is  now 
I  built  with  a  gear  movement  instead  of  a  curved  cam.  If 
I  desired  a  fifth  barrel  can  be  attached,  which  will  meet  all 
I  practical  requirements  of  fare  collections.  The  new  machine 
can  be  supplied  to  eject  quarters,  dimes,  nickels,  single    pennies, 

or  4  or  5  pennies  at 

one   time.     Also   4 

nickels   at   a   time; 

also    metal    checks 

for  fare  box  service. 
WriU  for  description. 

McGill  Ticket 
Punch  Co. 

N.      '^  X  I       S42  W.  Harrison  St. 
^,<-<^        JX  CHICAGO 


I 


>^ 


4iiiiiiiiiiriiniiMiimiiMiimijiiriiiimiiMniMiiimiiimiiimiiiiniMiiiiMiiiiiiiiiiiiiiiiiiiMniMiimiitiiiiMiiiMHiiiinMiiMiiiMn 
iimiiiiiiiiniiiiiiiiimiiimiJiiiiiiHiimiiiiinimiimiiuiiiiiiiiiirmiiHiiimiimiiiMiiiiiiiiiMiiMiiiMiimiiMniiiiiiiiiiiijiiiM 

Let  Us  Assist  You  to  i 

Cut  Maintenance  Costs.  | 

The  Sup't  of  Equip't  of  large  road  stated —  I 

"I   don't   know  what  we   would   have   done,  i 

with    the    scarcity    of    shop    hands,    without  I 

your  fingers;   but  we  are  now   able  to  keep  I 

the  controllers  in  better  shape,  and  effect  a  i 

saving  of  55%   in  wages,  which  more  than  I 

pays  total  cost  of  the  fingers."  | 

Triggerlock  Reversible  Controller  | 

Finger.  | 

814-16  Bath  Ave.        557  King  St.,  West  | 

I        X.  L.  K-6         Niagara  Falls,  N.  Y.        Toronto,  Canada  | 

!iiiiiiiiiiiniiiiriiiiiiiiniiimMiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiirHiiiiii)iiiiiiiiiiiiiiiiiiiiitiiiiiriiiniiiiiiiiiiiiiiiMiiniiiiiiR 
2iiliiiillitlliitlllilriilliiMiiiiiiiirtiiiiiiiiiiniriilllliiiiiriiiiiriiiitiiiiiiii)illll<liiilltiilliiiiiiliiiiitMiiiiiiliiHiiiii(iiiiiiiiiiiilllltlllinilli^' 

I             Buy — Exchange — Sell  f 

i              Some  other  reader  may   have  just  what  you  I 

I               want — and    he    may     be    in    the    market    for  | 

I               the     items     you      wish     to     turn     into     cash.  I 


Let  the  Searchlight  help    YOU 


■«iniiHniiiiu<iiinininniniiiiMnitiiiiitiiiiitiiiiiiiiiniiii(iiiiitiiiitiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiitiiiR 
iiiiiiiMiiiiiiiiHiiimnmniuiiiiiiiiiniiiuiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiriiiiiiiiiuiiiiniiiiiiiiiHiiiiMiiiiiiiiiiiiiiniiiitiiiiiiiiiiiiiiit'^ 


'    MFG    ^ 


'^Everything  in  Insulation" 


Mica 
Vulcanized  Fibre 
Varnistied  Clotli 
Insulating  Tapes 


Waxes 
Asplialts 
Compounds 
Insulating  Varnish 


The  Zone  System  | 
of  Fares 

is  successfully  collected       | 
with  the  aid  of  I 

CLEVELAND 
FARE  BOXES 

Ask  Us  for  Particulars  | 

The   Cleveland   Fare         | 
Box  Co.  I 

Cleveland,   Ohio  i 

Canadian  Branch.  Preston.  Ont.  | 

^iilMliiiiiiiiMiiiitiiiiliiiiiiiiiiitiiiiiiiiittiiiriiiiiriiiiiriiiiitiiiiifiiittiiirtiiiiiiiitriiiiiiiiriiiiiiiiiiiiiiirdiiiiiiiitriiiifiiiiiitiiiiiiiiiitltNii: 
u)llllllll^llllllllHlllllIilllrllll^llll^tlll^llllllllllrlllllllllllMllllllllllltlllllltllllllll1lllltlilltllllrllllltrllllllllttllllIrllllIrlllllrrllllllHl^ 

I  The  Big  Three 

!    D  &  W  Fuses,  Deltabeston  Wire 
D  &  W  Oil  Fuse  Cutouts 

I  D  &  W  Fuse  Co.,  Providence,  R.  I. 

'^iiniiiiniiiinMiniiiiiiMinrMniiiiiiiiiinriiiirtiiiiiMiiiitiiiiiiiiiiMiiiiiiiitiiiiiMniiiiiiriiiiiMiiiiiiiriiiiriiiiiiriiiiiiiMiiiiiiiiriiiiimiiir 

aiMiinMiiiiMiitMiiiiiiiiniiiiiiiiiiiiiiiitiMiiiitiiiiiiiiiiiiiiiiniiriiiiiiiiiriiiiiiiiiiiiiiitiiiiiiniiriiiiriiiiiriiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiitiiii'^ 


STANDARD 


54     i     § 


feven 

V?ilpoI«,  naaj.  I 

.TliliiillliiiiiilMliliiiiiittiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililliiiiiiiiiii'tiiiitiiiiiiliii' 

ailHlllillllllllimillltlllllllliiililiiiliiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiliilliiliiiHiiiiiiiiiiiiiiiMt 

I  FORD  TRIBLOC 

s 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has 
Planetary  Gears,  Steel  Parts,  3}^  to  i  factor  of  Safety. 
It's  the  only  Block  that  carries  a  five-year  guarantee. 

FORD  CHAIN  BLOCK  &  MFG.  CO. 
Second  and  Diamond  Sts.,  Philadelphia 

riiiiimiiiiniiiniiiiiniiiniiiiiiiiinuiiiiiiiiiitiiiiniiiiiiiiiirriniiiiimiiiniiiiitiiiiiiiiiniiiiiriiiniiiitiiiiHiiiiiiiriiiiKtiiiiiiriiiintiiiiiii: 

;<iMiiiitti)iiiiiiiirriiitlriiiitttiiiriiiiiMiiittiiiiiriiiiiitiiiiiltiiiiiiiiiiitiiirtiiiirtiiirMiiir(iiiiiiiiiMititrniiirriiiirtiiiitiittitiriiTiiiiiii 


s 


The  above  are  only  a  few  of  our  products 
Write  us  for  aoyUiinf  In  this  line  70U  may  reqolrt. 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  City 


_  ftir 

I  1 1    RallrtMuls  -  Gontracto  rs  -  Intlustrkisi 

I  I '    AutomoWkis-Pole  IHilUng ».«!  (Chpdnaitfce 

I  1 11 1  Te  in  pie  ton,  Ke  nl>^  &  Co-,  lAd . 

I  i     j,'  "     ■  .K/JlKblteHcd  111!';'  -.  '-i.'      ■■' 


jHniiniiiimiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiifluiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiin 
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International  Specialties 

Cover  the  Entire  Range  of 

Fare  Collection 


Money-counting  fare  boxes ;  Coin  and  metal 
ticket-counting  fare  boxes;  Coin  registers; 
Coin  and  transfer  registers;  Coin,  metal  ticket 
and  transfer  registers;  Motor-driven  coin  and 
transfer  registers;  Motor-driven  registers  for 
station,  ferry,  park  and  terminal  use;  Metal 
and  paper  registers  virith  single  hopper;  Round 
and  square  registers;  Transfer  printers; 
Heeren  Enameled  Badges;  Punches  and  Bell 
Cord. 


The  International  Register  Company     I 

IS  South  Throop  Street,  Chicago  | 

iiiiiiiiiilMllilliMllHtliliillMilllltl/illllllilltllliiiiiriliiiiiiiiiiiimniiiHiiiiiiiiiriiiiiiiiiiiiMiiiiriiiiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiiitiiii^ 
iiiiitiinMiiiiiniiiimiiiiniiiiiuiiiiiiitiiiiniiiiiiiiiiiiniiiiHiiiiiiiiiiiiiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiHriiiiiiriiiiniiiitrtiiiiiiiiiirtiiiiir. 


75%  of  the  electric  railways 


B-V  Punches 


Send  for  Catalog. 
I  BONNEY-VEHSLAGE  TOOL  CO.,  Newark,  N.. 

iiiiiiMitiiiiiiiMiiiiiMiiiiriniiiifrMniiriiiiiiiMiiitMiiiiiiMiniiii]iiittMiiiiiii<iiriiiiriiiiuiiiiuiMiiiiiiiiniriiiiiriiiirriiiiiiriiiiiiiiiiiiiii(r 

i  Hi'iiiiiiiNiriHiiiimriiiimiiiiiiniiMmiiiiMniiMiiumiiiiiiiinitmiiimniiMiiiimiHiimnimiiiimiiiMiiiiiMniimiiiMinitiiiM 


I        HALE  &  KILBURN 

I  No.   \08-AV  Stationary  Seat 

I  For    One-Man    Safety    Cars. 

I       The  unmatchable  H&K  Seat  beats  the  world  for  strength 

I       and  lightness.   EverySaftey  Car  should  be  equipped  with  it.        | 

I  Hale  &  Kilburn  Corporation  | 

I  Philadelphia  | 

I  New  York  Chicago  St.  Louis  | 

I  Detroit  Washington  Atlanta  | 

I  Lx>uisville  San  Francisco  Dallas  | 

iitiiiiiniiimiiiniiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiB 
iJiiiitiiiiiiiiiiiiiiiiimiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimmiitiiiimiiitiiiiiiiiiiiimiiiiiiiiitiiiiimiiimiiimiiiiHiiiiiiiiiiiMC 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


Use  them  in  your  terminals —     i 

PEREY  TURNSTILES       I 

or  PASSIMETERS  | 

Faster  than  the  ticket  seller  | 

Percy  Manufacturing  Co.,  Inc.    | 

30  Church  Street,  New  York  City  | 

riiiiiiiiiiiiiriiiii[iiiiiitriininiiiiiiiiiiiiiuiiiiiniiiiiiriiiniriiHiitriiiiititi<ii>iiiiiirriiiiirMiiiiiiiiiiiii)iiiiMiiiiiiiiiiiiiiiriiiiiMiiiiiiiiiiiin 

Siii)t)i(iiii:iiiiiiiiiiiiiiiiiiiiiiiniiniiriiiiiiiiiiiirriiiiiniiiiiitriiiiiiiiiiiiirtiiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiii^ 

Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  I 

I  ventilate    your   cars   at   the   lowest   possible   cost  | 

I  The  Cooper  Heater  Company  f 

I  Cariisle,  Pa.  I 

^iiiiiliiiililltiiiiiiiiitiiiiiiitillilHiiiiliniliiltliiillltiiliHliiililHllllHriiiimilllltiiliiiittiiiiitiiiiiittiiiiiiniiiiiiiiriiiiiiiiliiiniiniittiitB      ;iiiiiiiiiiiiniiiiniiiiimiiiiiiiiiiittiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiitiiiiiiiiiiitiiiiiiiriiiiiiiiiniiiiiiiiiinriiiiitiiiiiiiiiiiiitiiiii(iiiiiiiiimifi 
{fitmiiilliiiiiiiiiiiiiHiiriiiiiiiiiMiniillilliiiiiiiiiiiiiiiiiiMiiiriiiiiiiiriHiiiiniiiiiiiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiiiiiiiiiiiiiiiillliiiiiiiiiiiiiiii;      ^iiiiiiiiiliiiiiiiiiiiiiiiliillllllllllinMillliMiiniiiiilMiintiiiiiiliiiiiiiiliiiliiitiiiiinilliHiliiiiiiliHllliniliiiHiiiiiillllllilllllHllllllllimi!: 

compfiiy       c>.j.-.  Direct  | 

Automatic        | 
Registration       | 

By  the  I 

Passenger         | 

Rooke    Automatic     | 
RegUt«r  Co.  § 

Providence,  R.  X.  i 

riiiiiiiiiiiintiiiiiiiiimiiiiiimiiiiiiiiiiiimiiiiiimiiiiiiiiiiimiiiiimiiiiimiiimiiiiiiiiiiiHiiiiiMiiiiiiiiiiiimiiiMiiiiimiiiiiiiiiiitiiiiiiin     ?iiiHiiimiiiiiiiiiiiiiiiiiimiiiimiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiMiiiiiiimiiiiifiiiiiMiiiiiHiiiiiiiiiniiiiiiniiini[iiiiniiiiitiiii»iiiiiiffi 


I  We  can  help  you  | 

I  Write  to  I 

I         The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  BIdg.,  New  Haven,  Conn.  i 

H  3 

=  s 

^illflllllllllllliiiiiiiiiiiiiiiiiiimiiiiiiinimiiiiiiiilltiliiiiillllliiillllillllltiiiliniiiiliililllillltliiilllllliliiiiiiiilimilllllllllllllilllillliilE 

=!iiiiiiiiiiiiiitiiiiiHtiiiiitiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitmiiiiiiiiiiiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiimiiHtiiiiitiiiiii% 

I  When    writing    to    Advertisers    in    this    pu(b-  | 

I  lication    you    wili    confer    a    favor    on    both  | 

I  publisher  and   advertiser  by  mentioning  the  | 

I  Electric  Railway  Journal  | 


Bonham  Traffic  Recorders 

Show  origin  and  destination  of 
every  fare  collected  as  well 
ax  other  valuable  traffic  data. 

The  Bonham  Recorder  Co.,  Hamilton,  O. 
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Outwore  Four  Trolley  Wheels   |  j    ^    JlCKET  PUNCHES 


After  traveling 
27,633  miles  in 
actual  service,  this 
Oil-less  Bushing 
shows  practically  no 
signs  of  wear. 


BOUND-BROOK 

GRAPHITE  AND  BRONZE 

Oil-less  Bushings 

Though  Bound  Brook  (Oil-less)  Trolley  Wheel 
Bushings  require  little  or  no  attention  they  never 
run  out  of  lubricant.  They  are  the  only  bushings 
whose  lubrication  cannot  be  disturbed  by  cen- 
trifugal force.  No  other  type  affords  such  pro- 
tection against  premature  wear  and  trouble. 

All   Genuine   Graphited   Oil-Less   Bushings   have 
alivays  been  made  at  Bound  Brook,  U.  S.  A. 

BOUND  BROOK  OIL-LESS  BEARING  CO. 

*' Specialists    in    the    manufacture    of    Oil-less    Bushings    for 
more   than  a  third  of  a   century." 

Bound  Brook,  New  Jersey 


aiiiiiiiiiiiiiiiiiiiiiiiiiHiiiuiiiiittiiiiiiiiiiiiitiiiiiiriiiriiiiiiiiiiiiiiintiiiiriiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiriiiniiiitiiiitiiiiiiiiiiiiiiiiiiiiiiii^ 

aiiiniiimiiiinmiiMiiiiitiiimnmiiuniimiiimiimiiimniiiiimiiimiiiMiimiiim!!rinimiimiimiiirnrimiriiiiMiiiMiiMiiim 

Electric  Railway  Sales  Distributors  for: 

Anderson  Brake  Slack  Adjusters.  I 

Garland  Ventilators.    Miller  Trolley  Shoe.  I 

Perry-Hartman  Center  Plates  and  Side  Bearings.  I 

Watson  Car  Lighting  Regulator.  | 

Wasson  Air-Retrieving  Trolley  Bases  (U.  S.).  I 

Reliance  Air  Sanders.    Air  Rectifier.  i 


Chicago   District  Representatives   for: 


Drew  Line  Material 
Columbia  Car  8t  Shop  Equipment 
Lincoln  Rail  Bonding  and  Bonds 
Atlantic   Equipments  for  Joint  Welding 


817  Fisher  Building 


CHICAGO 


'^HtiiiniiimiiiiiMimiiiiiiiiHiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiitiiiniiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiijiiiiiiiiimiiiniiiiiiiiimiiiS 


I         EXELL  MANUFACTURING  CO. 

I  NEW  HAVEN,  CONN.  | 

TnMiiiiMniuiHiiiinuiiiiiiHiiiiiiiiMiiiiiiMiiMiiiuMiiiiiinriiHiiiiiiiiHiiiiniiiniiiiiiiuiiiHiHHiiMiiiiiiiiiiiniiiiiniiiHiiiiiiiitniinii^ 
HiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiMiiiuiiiMiiniMuiiiniiiiiiMinMniiiiiiiiniiiiiiiiiifiiiniiitiiiiiiiiiitiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiitiiiiiiiit^ 

I         WE  CAN  CUT  YOUR  COST  OF        I 

HEATING  CURRENT 

=        Write   for  THERMOSTATIC  CONTROL,  INFORMATION       = 

I      ELECTRIC     HEATERS     Cut   I 

Installation  and  Maintenance 
Charge. 

VENTILATORS  Also  Venti- 
late in  Stormy  Weather. 

THERMOSTATS  Save  Cur- 
rent. 

ORIGINATED  the  use  of 
NON-CORROSIVE  Wire  for 
Electric  Car  Heaters. 

I     ORIGINATED  The  Ventilated 

I  Coil  Support.  I 

I       LET  us   FIGURE  ON  TOUR  NEXT   REQUIREMENTS         | 

I  GoIdCarHeating&LightingCo. ,17BatteryPI.,NewYork   | 

.7iiiniiiiriiiiiiiiiiiiiiiiiiiiitiiiiriiiiiiiiiriiiiitiiniiiitiiinMiiHiiiiMiiniiiiiiiiniiiitiiiniiiniiiiiiiiiiiiiniiiiniiHUiiiiiiiiitiiiiiiitiimiiriR 
^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiimiiiiiiiiiuiiiiiiiiiuiiiiiiiiiiiiiiK u 


I  The  result  of  the  best  | 

I  practice  in  electric  rail-  i 

j  wzy  work   is    recorded  | 

I  every  w^eek  in  the  Elec-  | 

I  trie  Railvi^ay  Journal.  | 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiimiiniiiiiiiimiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiii m 


giiiiiuiiiiiiiiiiuiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi iiuiiiiniiimimiiiiiiiiiii iiiiiniiiiiiiiiiMi iiiiu iiiiiir      giiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir iiiiiiimiiiiiiiiiiiriiiiiiiiiiiiniiiiK 

I  Electric   car  heaters — thermostatic   control —  | 

I  pneumatic  car  door  opera  tors — buzzers,  single-  | 

I  stroke  bells,  starting  signal  lights — special  re-  I 

1  sistances.  i 

I  CONSOLIDATED   CAR  HEATING  CO.  i 

i  ALBANY,  NEW  YORK,  CHICAGO  I 


iiimiiiiiHiimiiinriiitiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiirMiiifiiniiiiiiiiiiitiiiiiriiiiiriiiiiiiiiiiiiiitiiiniiniMiiiiiiiiniiiiiiiiitiiiiiMiR 


I  FUEL  CONSERVATION  | 

I  is  a  necessity  and  the  heating  and  ventilating  of  street  | 

I  cars   should   be   accomplished   the   most  economical  way.  | 

I  Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat  | 

I  with    ventilation    at    a    saving    of    50%    to    70%    over  | 

I  electric  heat.  | 

I  THE  PETER  SMITH  HEATER  CO.  DETROIT.  MICH.  | 
HiiiiiiiiiiriiiiifiiiiiiiiiiriiiiiiiiiriiiiiriiiirtiiiiiMiiitiiiiiiiiiiiiiiiiiiiitiniriiiiiiiiiiniiiiiitiiiiiriiiiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitfiiiiS- 


^iiii(iiliiiiiMtriiitniiiHiiiiiriiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiitMiiHiiiitiiiiiiMiiiriiinriiiiriiitiMiniiiiiiiiiiiiiiH>.= 


'  Boyerized"  Products  Reduce  Maintenance 

Manganese   Brake  Heads 
Manganese  Transom  Plates 


'£     ttiiiiitiiiiiiiiiifiiiiiiiiiiiiiiiniiiiniiuiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiDiiiiiiiiiiitniiiiiiiiii 


Manganese    Body   Bushings 
Bronze  Axle  Bearings 


Bemis  Trucks 
Case  Hardened  Brake  Pins 
Case  Hardened  Bushings 
Case    Hardened    Nuts    and 

Bolts 
Bemis  Pins  are  absolutely  smooth  and  true  In  diameter.  = 
We  carry  40  dilterent  sizes  of  case  hardened  pins  in  stock.  = 
Samples  furnished.     Write  for  full  data.  | 

Bemis  Car  Truck  Co.,  Sprintrfield,  Mass.  | 

illiiiiiliiiliiliiiiiiiiiiiiiiiuiiiiiiiiiliuiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiuiiiiiiiiiiiiili. 


S  MASON  SAFETY  TREAD — Lead  or  cartwrundum  flUed:  aoD-sUppery: 

i  prevents  accidents:  cuts  out  damage  Bulu. 

I  KARBOLITH  CAR  FLOORING— For  steel  can:  la  saDltary.  llsM  weight 

=  lire  proof,  non-Bllppery, 

i  STANWOOD  STEPS— .Self-Cleaning.  non-«llppery,  light. 

=  Over  Blx  million  feet  used  without  accident  being  reported  within  the  knowl- 

=  edge  of  manufacturer. 

=  Our  products  used  on  all  leading  railroads  on  cars  and  stations.    For  de- 

E  talis  address: 

S  AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell.  Mass. 

H  Branch  OIBce«:   Boston,  -New  York  City,  Philadelphia. 

X  Agencies  In  all  principal  cities. 

!iiiiiiinmiiiiiiiimiiiiitiiiiiiMiiniiitriiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiitiiiiitiiijiiiMiitiiiiiiMiiniiii)i[tfiiiiitiinrriiinriiiiiirirntn 
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MQRErJUNES 


Armature  Babbitc 
Metal  is  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting. 


Designed  particu- 
larly for  electric 
railway  armature 
bearing  service, 
and  recognized  the 
world  over  for  un- 
excelled quality. 


•le  carbone' 
carbon  brushes 


BABBITT  METAL 


More- Jones    Brass    &    Metal    Co.  I  I 

St.  Louis,  Mo.>  U.  S.  A.  |  | 

iiiiiiiiiiiitiiiiriiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiriiiiiMiiiirMiiiiiMiiiirtiiiiiiiiiiiirtiiiiitiiiiiiiiiiirtiiiiiiiiiiiiiiiiiiiiniiiiin  = 

/niiiniMiiiniiiiinitiiiiniiiiiiuuiiiinuiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiiiiitiiiiiniiiiiiniiiii)iiiiMniiiimiiiiiiiiiiiiiiiiiniiiii>iiiiiiiiiiin£  i 

S  S 

The  Kalamazoo  Trolley  Wheels    | 


have  always  been  made  of  en- 
tirely new  metal,  which  aecouats 
lop  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileag-e,  because  a  wheel 
that  will  run  too  long-  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS   IN   THE  WORLD. 


THE  STAR  BRASS  WORKS  j 

KALAMAZOO,  MICH.,  U.  S.  A.  | 

imniiiraiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiinminmiiiimiimiiiiiiiinn 
HiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

PYRAMID  BRUSHES  | 

For  Electric  Railway  Service  I 

The  high  speeds,  short  stops  and  quick  get-aways  | 

of  electric  railway  cars  and  trains  demand  the  use  | 

of  brushes  of  the   highest   efficiency.     The   quality  I 

of  Pyramid  Brushes  has  made  them  the  recognized  | 

standard  of  the  electric  railway  field.  I 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


PltUburth  Office: 
636  Wabash  Building 


Canadian  Distributors!  i 

Lyman   Tub*  &  Supply   Co.,    Ltd.     | 

Montrsal  and  Toronto  = 


Trade  Mark  | 

National  Carbon  Company,  Inc.  | 

Cleveland,   Ohio  I 

iiiliiiiiiitlllllllllllllllllllllillllillllililiiiilliimilillliiilitiiiuiiiiiiiittiiiiiiiiiiiitiiliiniiiiiiiiiiiiiiiiiiliiiiillilllilllimililillliliiniiiHR 
uiiiiiiiiiittiiiiiMiiiiiiiiiiiiiiiiiiiiiitiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiliiiiiiiiitiiiiiiniiiiiiiiiniiiiiHiiiillliir- 

I  PROVIDENCE        H-B 

I  FENDERS  LIFEGUARDS     f 

I      The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.      I 

I        Manufacturers  of  The  Providence  Fender  and  H-B  Life  Guard        i 
I      Wendell  &  MacDuffie  Co.,  61  Broadway,  New  York      | 

I  General  Sales  Agents  | 

liiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiiiiniiiiiiiiiiiiiniiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


'iiliiiiiiiiiiiiitiiimiiiiimiiiiiilliiliiililllliiiiiiiiiiiniii i ihmii iiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiKiiiiiiiiiiiiS 

jiiiMiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiuiiiiii!! 

I    Steel  for  Service  | 

I  This   company   makes  | 

Rolled  Steel  Wheels 

i  which  range  in  size  from  those  for  light  indus-  | 
I    trial    cars    to    the    largest    electric    railway    type.    | 

I  They  are  the  result  of  long  years  of  experience  | 
I  on  the  part  of  men  who  excel  in  the  art  of  rolling  | 
I    steel.  I 

I  Carnegie  Steel  Company  | 

I  Frick    Building    Annex,    Pittsburgh,    Pa.  | 

I  1146  i 
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I  The  Most  Successful  Men  in  the  Electric  Railway  In-  | 
I        dustry  read  the  | 

I        ELECTRIC  RAILWAY  JOURNAL       | 

I  Every  Week  i 
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I  The  '  W^cap-Exibe"  Battery  '  |  Raiuwa\( |  friuiry  pompanh  | 


for 


STORAGE  BATTERY  STREET  CARS  | 

TheElectricStorageE^teryCo       ! 


PHILADELPHIA 
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S                                                            Sole  Manufacturers  = 

I                    "HONEYCOMB"  AND  "ROUND   iET"   VENTILATORS  I 

3  for  Monitor  ar.d  Arch  Roof  Cars,   and  all  classes  of  Dmloin^s;  S 

5                            also     ELECTRIC    THERMOMETER    CONTROL  S 

i                                                   of   Car  Temperatures.  = 

=  141-161  WEST  2SD  ST.                WrUefor                13!J8    BROADWAY  I 

I                    Chicago,  III.                         Catalogue                New  york,  N.  Y.  | 
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SECTION 


Oe^yStfrW^  the  Searchltaht 


ADVERTISING  RATES 


Ads  Set  in  Uniform  Style 

{Solid,  in  onp.  paragraph,  nithout  dUifi'iy.) 

THREE  CENTS  A  WORD,  minimum  charge  50 
cents  an  insertion,  payable  In  advance,  less  10  per 
cent,  it  one  payment  is  made  in  advance  for  Tour 
continuous  insertions— lor  advertisements  under: 
Positions  Wanted  Vacation  Work  Wanted 

Evening  Worii  Tutoring 

Wanted  Salesman  Wants  Con- 

nections 

FIVE  CENTS  A  WORD,  minimum  charge  Sl.50 
an  Insertion,  for  advertisement  under: 


Agencies  Wanted 
Agents  Wanted 
Business  Opportunities 
Desk  Room  for  Rent 
Educational 
Employment  Agencies 
Desk  Room  Wanted 
Foreign  business 


Tositions  Vacant 
Partner  Wanted 
Representations  Wanted 
Salesmen  Wanted 
Patents  for  Sale 
Plants  for  Sale 
Sub-(;ontracts  Wanted 
Wor!;  Wanted 


Miscellaneous  for  Male,  for  Rent  or  Want  Ads. 

THIRTY  CENTS  A  LINE,  minimum  five  lines. 
for  all  undisplayed  advertisements  set  with  a 
paragraph  for  each  item  or  tabulated. 

THREE    DOLLARS    AND    SIXTY   CENTS    AN 

INCH  (or  advertisements  for  bids  (Official  Pro- 
posals). 


Ads  Set  in  Display  Type 

(individual  space,  icithln  border  mhs-} 

Space  for  these  advertisements  Is  sold  by  the 
inch.  Kach  page  contains  30  inches.  The  rate  per 
inch  Is  based  o»  the  U-ltil  number  of  Inches  to  be 
used — that  is,  the  number  of  inches  the  advertise- 
ment is  to  occupy  multiplied  by  the  number  of 
insertions  it  is  to  receive.  For  instance,  a  2-inch 
advertisement  In  2  issues  earns  the  4-inch  rate  of 
S2.90  an  inch.  A  1-inch  space  for  4  Issues,  or  a  4- 
inch  space  In  one  Issue,  also  earn  the  4-inch  rate. 


SCHEDULE    OF    RATES 

1  to    3  In.,  S3.00  an  in.     15  to  26  In.,  S2.70  an  in. 

4  to    7  in  .    2.90  an  in.     27  to  49  In..    2.60  an  in. 

8  to  14  In..    2.80  an  in.     50  to  90  in..    2.50  an  in. 

Rates  for  larger  space  furnished  on  request . 


For    quick    and    satisfactory    results 

tell    the    reader    everything    that 

he  will  want  to  know. 


INFORMATION 


Cleveland 
Chicago 
Salt  Lake  City 
San  Francisco 
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ALLOW  FIVE  WORDS  for  the  address,  if  replies 
are  to  a  box  number  in  care  of  any  of  our  olflces. 
There  Is  no  extra  charge  for  forwarding  replies. 

IN  REPLYING  TO  ADS,  do  not  enclose  original 
testimonials  or  anything  that  you  may  want  re- 
turned. State  your  experience  and  qualitlcations 
in  as  concise  and  neat  a  manner  as  possible  and 
enclose  copies  of  your  testimonials. 

BE  CAREFUL  TO  PUT  ON  ENVELOPE,  when 
answering  any  "blind"  ad,  the  bo.\  number  in  the 
ad,  the  name  of  the  paper,  and  also  the  local 
address  of  olflce  to  which  reply  is  sent: 

36th  St..  at  10th  Ave,  New  York 

935  Real  Kstatc  Trust  Bldg..  Philadelphia 

657  Leader-News  Bldg  , 

1570  Old  Colony  Bldg,. 

519  Newhouse  Bldg., 

501  RIalto  Bldg., 

WHEN     ADVERTISING     MACHINERY,     use 

your  own  name  and  address — or  a  local  address  of 
some  kind — so  that  the  readers  can  wire  direct  and 
get  quick  replies.  We  advise  also  that  you  state 
in  your  advertisement  the  present  location  of  plant 
that  is  olTered  for  sale,  or  point  of  delivery  provided 
you  are  in  the  market  for  equipment. 

TO  SIGN  YOUR  NAME  and  address  to  your 
advertisement  begets  the  confidence  of  tht  reader 
and  facilitates  receiving  replies.  Vou  can.  however, 
obviate  delay  In  recclvinR  answers  by  signing  your 
•sd.  only  with  initials  (your  own  or  others),  care 
of  your  home,  your  ofTice  or  a  post-office  box 
number  in  your  city. 


MllllttlllltlllllllMtlllilltllllllltlllllllllllllMllllttllllHIIMIMIMIIIIIIIIIIIII 


POSITIONS  VACANT 


EXPERIENCED  car  barn  foreman  wanted 
for  interurban  road.  Must  be  able  to 
handle  men  and  capable  of  planning  work 
with  some  experience  in  armature  wind- 
ing. In  reply,  state  experience  with  pos- 
sible time  of  reporting  for  duty.  Ad- 
dress Supt.  of  Railways,  Bartlesville  In- 
terurban Railway,  Bartlesville,  Oklahoma. 


EXPERIENCED  instructor  wanted  for  city 
and  interurban  motormen  on  road  lo- 
cated in  Middle  West  operating  200 
cars  and  8  electric  locomotives  with  auto- 
matic air  and  type  M  and  HL  control. 
State  age,  experience  and  salary  ex- 
pected. P-357,  Elec.  Ry.  Journal, 
Chicago. 


HIGH-GRADE  master  mechanic  wanted 
for  street  railway  system  In  Texas  citv 
of  25,000.  P-342,  Elec.  Ry.  Journal, 
Chicago. 


ONE     armature     winder     wanted.       Tulsa 
Street  Railway  Co.,  Tulsa,  Oklahoma. 


STEAM  engineer  wanted,  capable  of  tak- 
ing full  charge  of  electric  light  plant  and 
pumping  station,  one  BOO  kilowatt  and 
one  1000  kilowatt  Allis-Chalmers  turbines. 
City,  7000  population,  located  In  the 
Middle  West.  Salary  to  start,  $1,800. 
P-354,  Elec.  Ry.  Journal,  Chicago. 


THREE  armature  winders  wanted, 
gan  Railway  Co.,  Albion,  Mich. 


Mlchl- 


POSITIONS    WANTED 


COMPETENT  stores  man,  clear  record,  de- 
sires connection  with  electrically  oper- 
ated road.  Especially  qualified  to  reor- 
ganize and  systematize  general  stores 
department.  PW-358,  Elec.  Ry.  Jour- 
nal,   Chicago. 


ENGINEER  maintenance  of  way  and  con- 
struction engineer,  technical,  15  years' 
experience  street  and  interurban  rail- 
ways, all  types  track  construction,  de- 
signs railway  structures.  Extensive  valu- 
ations. Age  37,  married.  References  ex- 
changed. PW-348,  Elec.  Ry.  Journa 
Chicago. 

ENGINEER — Railway  spercialist  can  be 
engaged  as  maintenance  of  way  engineer. 
Ten  years'  experience,  track,  roadway 
and  overhead  construction  and  mainten- 
ance :  valuation,  also  public  service  re- 
ports. Technical  graduate,  at  present 
employed  as  engineer.  M.  of  W.  PW- 
360.  Elec.  Ry.  Journal. 

ELECTRICAL  engineering  graduate,  for- 
merly lieutenant  in  the  army,  with  three 
years'  experience  in  railway  engineering, 
desires  position  with  electric  railway 
company  or  on  electrification  work.  PW- 
359,  Elec.  Ry.  Journal,  Chicago. 


MARRIED  man,  9  years  experience  in 
claim  department  of  large  city  and  in- 
terurban company,  wishes  to  make 
change.  Seeks  position  as  chief  or  as- 
sistant chief  claim  agent.  PW-353.  Elec. 
R.v.  Journal,  Leader-News  Bldg..  Cleve- 
land. 


MASTER  mechanic,  15  years'  experience 
in  shops  of  largest  city  and  interurban 
lines  in  the  country;  34  years  old;  sin- 
gle ;  can  give  best  of  references.  Central 
states  preferred,  but  will  consider  reason- 
able offer  from  other  territory.  PW-356, 
Elec.  Ry.  Journal,  Chicago. 


POSITIONS  WANTED 


POSITION  wanted  as  working  barn  fore- 
man, single  truck  road  preferred.  Can 
wind  armatures,  do  any  kind  of  wiring 
and  controller  repair.  10  years'  experi- 
ence both  single  and  double  truck.  F\\- 
344,    Elec.    Ry.    Journal,    Philadelphia. 


RAILWAY  electrical  engineering  gradua 
with  testing  experience  on  all  typt-.s  ■ 
Westinghouse  control  desires  posit  i" 
Just  returned  from  overseas  serving^  ; 
naval  aviator.  PW-350,  Elec.  i: 
Journal,  Chicago. 


WITH  leading  consulting  engineers  tor  1  i 
years  in  responsible  charge  of  adminis- 
trative and  engineering  work  for  t'lrc- 
tric.al  utilities.  Technical  gradual  ■ 
References  unconditional.  Avail  i 
within  one  month.  PW-351,  Elec. 
Journal. 


U.  S.  GOVERNMENT  SALES 


Sale    of    BoUem 

Material  Disposition  Section  Chemical  War- 
fare Service,  U.  S.  A.,  19  West  44tli 
Street,  New  York  City.  Sealed  bids  are 
requested  for  either  or  both  of  2  new 
and  unused  604  hp.  Babcock  &  Wilcox 
Boilers  with  accessories  and  breech- 
ing ;  now  located  at  the  plant  of  the 
Astoria  Light.  Heat  &  Power  Company, 
Shore  Road  &  Winthrop  Ave.,  Astoria, 
L.  I.  Bids  made  on  Form  M.  D.  16. 
obtainable  from  this  office,  containing 
complete  information  and  other  details, 
will  be  received  until  3  p.  m.  March 
llth.   1919. 


'arch  8,  1919 

lectrio   Railway   Journal 
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Exterior  View 


Exterior  View 


Interior   View 


United  States 
(Shipping 

[Board 

Emergency 

Fleet 
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Interior  View 


BIDS — For  the  purchase,  f.o.b.  cars  Philadelphia,  of 
any  number  of  cars  up  to  and  including  six, 
will  be  received  by  J.  W.  Smith,  Manager  Passen- 
ger Transportation  and  Housing  Division, 
United  States  Shipping  Board  Emergency  Fleet 
Corporation,  No.  140  North  Broad  Street, 
Philadelphia. 

Delivery — Immediate. 

Terms — 25  per  cent,  sight  draft.    Balance  to  be  arranged. 

General — Cars  and  equipment  are  entirely  new,  are  open 
to  inspection  on  request  at  the  works  of  the  manu- 
facturer, the  J.  G.  Brill  Company,  and  cost,  as  is, 
213,570  each. 

SPECIFICATIONS 
BODY 

Length  over  anti-climbers 45  ft.  6  in. 

Length  over  corner  posts 33  ft.  0  in. 

Length  over  vestibules 44  ft.  2  in. 

Extreme  width 8  ft.  6  in. 

Height  from  rail  over  trolley  board 11  ft.  8  in. 

Truck  centers 21  ft.  0  in. 

Radius  of  shortest  curve 35  ft. 

Seating  capacity 50 

Sheathing  (sheet  steel) 3/32in. 

Doors,  Hand  operated 

Headlight,  Crouse  Hinds  "Imperial" 

Registers,  International  R-7 

Fare  Boxes,  International  G-15 

Heater,  1 — Peter  Smith  Hot  Air 

Hand  Brakes,  National 

AIR   EQUIPMENT 

G.  E.  Straight-Air  Compressor  C.P.-27 

TRUCKS 
Brill  77  E-1  Wheel  Base,  5  ft.  9  in. 

Diameter  of  Wheel 33  in. 

Tread 3  in. 

Flange j  x  j  in. 

.Vxle  in  Motor  Bearing 4is  in. 

Axle  in  Gear  Seat 5  in. 

Gauge  of  Track • 4  ft.  8^  in. 

MOTOR   EQUIPMENT 

4 — Westinghouse   514  A-600-volt,  40-hp.   Motors,   double 

end  K-35  G-2  control. 
Solid  Gears — 58  teeth  Pinions — 15  teeth 

PERFORMANCE 

The  free  running  speed  on  tangent  level  track  and  525-volt 
will  be  30-31  m.p.h.  with  car  carrying  50  passengers. 

WEIGHT 

Light,  42240  With  50  passengers,  49,740 


BIDS — For  the  purchase,  f.o.b.  cars,  Philadelphia, 
of  one  snow  plow  will  be  received  by  J.  W.  Smith, 
Manager,  Division  of  Passenger  Transportation 
and  Housing,  United  States  Shipping  Board 
Emergency  Fleet  Corporation,  140  North  Broad 
Street,    Philadelphia. 

Delivery — Immediate. 

Terms — 25  per  cent,  sight  draft,  balance  to  be  arranged. 

General — The  plow  and  equipment  is  entirely  new,  is 
open  to  inspection  on  request,  at  the  works  of  the 
manufactuer,  the  J.  G.  Brill  Company,  Philadelphia, 
and  cost,  as  is,  ?13,134. 

SPECIFICATIONS 

Length  over  all 41  ft.  4    in. 

Length  over  end  body  sheathing 31  ft.  6^  in. 

Length  of  body  inside 30  ft.  9  in. 

Width  over  side  body  sheathing 7  ft.  6    in. 

Width  over  body  inside 6  ft.  8  j  in. 

Width  over  all  wings  closed  not  to  exceed 8  ft.  10  in. 

Wiflth  over  all  wings  open 12  ft.  9    in. 

Height  from  bottom  of  sill  to  top  roof 8  ft.  0    in. 

Height  from  top  of  rail  to  bottom  sill 2  ft.  6^  in. 

Height  of  body  inside — clear 6  ft.  4    in. 

Height  from  top  of  rail  to  top  of  trolley  stand. . . ." 10  ft.  9i  in. 

Height  of  share  blades 5  ft.  0    in. 

DIMENSIONS   OF    MAIN   TIMBERS 


Side  sills 

Intermediate  sills 5 

Cross  timbers 4 


4|  %  11!  in. 

3  in. 
7    in. 

4  in. 


.Side  posts 2Jx 

Side  posts  at  truss 2i  x 

Flooring,  single IJ  in. 

Lift  of  plow  share 6    in. 

Lift  of  digger 3     in. 

Gauge 4  ft.  8}  in. 

To  operate  on  curve  of 35  ft.  radius 

AXLE — Open  hearth  steel,  4^  x  8-in.  journal,  Oi^a-in.  wheel  fit,  5J-in. 

gear  fit,  5-in.  dia.  motor  fit. 
AIR  BRAKES — Westinghouse  Traction  Brake  Co.'s  schedule  A  M  M 

automatic    with    graduated    release    and    emergency    straight    air 

feature. 

1 — D-2  E  G  2.^ft.  compressor. 

1 — Brake  cylinder,  10  s  12  in. 

2 — Main  reservoirs,  16  x  42  in. 
DIGGER — Double  truck  standard,  four  per  plow,  arranged  to  operate 

from  both  ends  of  plow. 
DRAW  BARS— Special,  radial  M.C.B.  applied  as  per  B/P  6952,  to 

couple  with  Tomlinson  and  spring  carrier. 
MOTOR  EOUIPMENT— 4— Gen.  Klpct.  201-G,  65-hp. 

2 — K-3.5  G-2  controllers  and  equipment. 

7!-tooth  solid  gears. 

15-tooth  pinions. 
SPREADERS— .12  ft.  0  in.  long,  furnished  by  Car  Builder. 
SIDES— J-in.  sheathing. 

TRUCKS — Hrill  standard  33-F  for  8-wheel  plow— 4  diggers. 
TRUCK  CENTERS     14  ft.  0  in. 
TRUCK  WHEEL  BASE — 1  ft.  0  in. 
SHARE  LIFTING  DEVICE — Standard  pneumatic  (air).    We  furnish 

and  apply  2 — H-in.  cylinders,  2 — J-in.  engineers  valves  complete  and 

1 — engmeer's  handle. 
WHEELS— 33-in.  cast  iron,  3-in.  tread,  J-in.  flange. 
NOTICF — -Apparatus  to  be  located  that  motormen  will  be  in  R.  H. 

corner  and  can  look  out  of  window. 
WEIGHT— Complete  weight,  56,920  lb. 
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IMMEDIA  TE  DELIVER  Y 

Five  new  P.A.Y.E.  double  truck  cars.  Length, 
4S-ft.  Equipped  with  4GE  Co.'s  247  Motors  and 
G.  E.  Co.  Air  Brakes. 


Some  One  Wants  to  Buy 

the    equipment    or    machinery 
that  you  are    not    now    using. 

This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks    in    your    shops    and    yards. 

Sell  it  Before  depreciation  Scraps  it. 


The  Seachlight  Section  is  helping  others 
— let  it  help  you  also. 


I        McGUIRE-CUMMINGS    MANUFACTURING    CO.        |  | 

S  Car*  and  TruckSf  Snow  Sweepers,  Electric  Locomotive*  i  1  805 

i  111  West  Monroe  Street,  Chicago,  III.  .  |  |  '  I 
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RAILS 


I  15.000  TONS — NBW  and  RBLATBB8 

:  NEW — 12  lb..  16  lb.,  20  lb.,  25  lb.,  30  lb. 

I  40   lb.,   SO   lb.,   70   lb.,   75   lb.,   80   lb..   8i 

I  lb..  80  lb. 

I  BKLATERS — 30  lb..  3S  lb..  40  lb..  46  lb, 

I  56   lb..    60   lb..    70  lb..   80  lb.,   85  lb.,   90 

I  lb.,  100  lb. 

1  Factenlncs,    Nmr   Bolti,    Nate   and   Spikes, 

i  New    Fro^,    Switches,    CroMiii;^*    and    all 

i  acceMoiies.      Carload   and   leee    earload  In- 

=  qnliiee  and  orders   a  specialty.      BaUs  ent 

i  to    lengths    for    straetiiral    purpose*.       At* 

=  tractive  prices.     Immediate  shipments  from 

I  stoclc. 

I  L.  B.  FOSTER  COMPANY 

I  Park  Bldr.,  PittsbnrKh,  Pa. 

'  tllllllllltlMIIIMMIIMIIIIII 

••MmtnittiMMiMiiiiMii 


CAN  SHIP  AT  ONCE.    The  following: 

BRIDGES 

good  as  new.  Steel  Girder,  all  Cooper  E-35  with 
33%  overload  allowance. 

2 — 27  ft.    6  In.  through  plate  girder 

1 — 29  ft.  through  plate  girder 

4 — 32  ft.    6  In. through  plate  girder  Total 

4 — 42  ft.     6  In.  through  plate  girder  weight 

2—54  ft.    2  in.  through  plate  girder  771.034 

2 — 59  ft.  through  plate  girder  lbs. 

1 — 64  ft.    5  In.  through  plate  girder 

2 — 64  ft.    5  in.  through  plate  girder 

2 — 04  ft.  11  In.  through  plate  girder 

1 — 24|  ft.  Deck  span 

3 — 43   ft.  Deck  span       Total  weight  109,902  lbs. 

2 — 454  ft.  Deck  span 

1 — 111  ft.  Truss  span  Weight  120,479  lbs. 

12 — 30  ft.  Deck  spans  (Viaduct)  Total 

2- — 43  ft.  Deck  spans  (Viaduct)  weight 

2—60  ft.  Deck  spans  (Viaduct)  265,660  lbs. 

6 — Towers  and  2  single  hents  39,170  Iba. 

M.  IC.  FRANK 

Frick  Bldg.,  PittBburg,  Pa. 


CLEVEI 


ORKS 


LAr^dimPtExwi 

Incorporated 
Cleveland,  Ohio 


Everything  in  the  Line 

of  Repairs  to  Electrical 

Machinery 

Complete  Armaturee.  New  Armatures. 
Rewound  Armature  Ceres.  Armature 
Shafts.  Armature  Coils.  Fields  and 
Conunutators. 

Established  22  Tears 


IMIHIIIIIIIU 


35  Tons 


7-in.  Girder  Rails 

p.  S.  Co.  Section  No.  238 

HENRY  LEVIS  &  CO. 
Commercial  Trust   Bids..  Philadelphia.   Pa. 


I Itlllllllllu         = 


J.  F, 


FOB  SALE 
CARS 
2 — McKean  Gaso-Electric  Cars. 
12 — DiiTerential  20.yd.  Cars. 

5 — Gasoline  PassenKer  Cars. 
50 — Freight  Cars. 
12 — Electric   Sets. 

Get  ovar  Lists  and  Prices 
.  DONAHOO  CO.  Birmingham.  Ala. 


Cars  For  Sale 

12  Double  Truck  Motor  or 
Trailers.  Brill  27-F  trucks, 
28-ft.  closed  bodies. 

3  SNOW  PLOWS 

2  single,  1  double  truck 

ELECTRIC  EQUIPMENT    CO. 

Commonwealth  Bldg.  Philadelphia,  Pa. 


FOR    SALE 

MOTORS 

10 — Westinghouse  68  C  Individual,  leas  gears, 
pinions  and  gear  Jases,  but  all  bearings  If 
desired.  In  good  mechanical  and  electrical 
running  order.     Also  15  K  11  A  coatroUers. 

Oood  condition. 

Address  W.  H.  SMAW,  Pur.  AffU 
Georgia  Ry.  A  Power  Co.,  Atlanta.  Ga. 


aiiNUiiiinMiiiHiiitiiiiiiii 
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I  Keep  your  eye  on  the 

I  Searchlight   and   your 

I  advertisements    in    it. 

niiiiiiiiiiititMdMinMniniiiiiiiiii 


■  IIIIIIHIIIKIMMIIMHIIIItlllMltlMMIMIItOIMIIIC 


Let  the    "Searchlight"  Carry  Your  Message   to 

SOUTH  AMERICA 

and  to  Spanish-speaking  Engineers  and  Industrial  Executives  everywhere.     Through  the  Searchlight   Section   of  the  new 
/  McGraw-Hill  paper 

INGENIERIA  INTERNACIONAL 

advertisers  can  now  get  in  direct  touch  with  Employment,  Business  and  Professional  Opportunities  in 


South  America 
Central  America 


Cuba 
Porto  Rico 


Philippines  and 
Spain 


"Searchlight"  advertisements  will  be  printed  in  Spanish — same  as  the  rest  of  the  paper.    No  charge  for  translating  copy. 

Get  your  copy  in  noi:-  for  the  first  issue — out  this  month. 


ADVERTISING  BATES: 


Vndisplayed   Advertisements,   6   cents   a   word — minimum   charge 
(l.SO  an   Issue.      Discounts  for  consecutive  Insertions. 


Displayed  .\dv('rtisenients  at  95.00  for  less  per  inch  per  inser- 
tion, depending  on  the  number  of  inches  used.  30  inches  to  a 
pagr. 


IIIIIIMIIIIHIIIIIIIIIIIDMIIItllllllMMItlll 


SEARCHLIGHT  SECTION  m 


March  8,  1919 

ilh'Ctric   Railway  Journal 
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BOILER 
BARGAINS 

Extraordinary  opportunity.  Good 
boilers  at  the  right  price.  Have  been 
used  6  months  to  3  years  but  all  in  ex- 
cellent condition. 

Sterlings      253  H.  P. 

352  H.  P. 

512  H.  P. 
Edgemoors  600  H.  P. 

813  H.  P. 

We  are  prepared  to  supply  complete 
boiler  plants  including  pumps,  piping, 
breaching,  stacks,  etc. 


We  also  have 

2  New  30-ton  O  &  R 

LOCOMOTIVE 
CRANES 

With  60-foot  boom 

Tell  us  what  you  need  and  get  our 
quotations.  All  goods  ready  for  imme- 
diate delivery  subject  to  prior  sale. 

Note: — We  are  compiling  an  extensive  list  of  ma- 
chinery, electrical  apparatus,  mechanical  supplies, 
tools  and  structural  material  of  all  kinds  which  we 
have  for  sale.  If  you  desire  to  receive  this  list,  when 
printed,  please  file  with  us  your  name  and  address. 


Du  Pont  Chemical  Company 

Incorporated 
Sales  Department 

Wilmington,  Delaware 


iijjriiiriiiiiiiiiiimiiiiiimiiiiiiiiiiiiiiMiiiii iMiiiiiiiiiiiiiiiifiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiimiiiiiiiiHiiiiiiiiiiiiiii iiiiiiiimiiiiiiiiiuiuiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii~ 

uiiiiiiiiiiiiiiiiiiiiiriiiimiiiiiiiiiiiiiiiiiimiiiiiiriiiiiiiiiiiiiiiiiiii i iiiiiiiiiiiiiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiifiiiiiiii!:     ^iiiiiiiiiiiiiiiiuiiiiiiuiiiiriiiiiiiiiiiiiiiiiiuiiimiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiitiiiiiiiiiiiiiiiiiiiiriiiiiiii> 

ROTARY  CONVERTERS 

I       1 — 300-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  I 

I             cy.,   370-v.  A.C.,  S75-v.  D.C.,   600   r.p.ra.  | 

I       1 — 200-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  i 

I             cy.,  370-v.  A.C.,  S7S-V.  D.C.  | 

=       1 — 150-kw.  Westinghouse  Rotary  Converter,  2  or  3-ph.,  I 

I             60-cy.,   250-v.   D.C,   720  r.p.m.  | 

TURBINE 

I       1 — SOO-kw.  Westg.  Horizontal,   3-ph.,  60-cy.,  370-v.    (can  | 

I             be  rewound   for   any  standard  voltage),   3600   r.p.m.,  i 

I             with  or  without     condensing  equipment.  | 

I                ARCHER  &  BALDWIN,  INC.  i 

I                       114-118   Liberty  St.,   New   York,   N.   Y.  | 

I                                 Telephone  4337-4338  Rector  I 

^lll)llllllll1lllr[Hllll^lllllrlllllllllllllllll1llllli11llllllllllr!nlrlllIll iiiiiiiiiiiiiiiiiiii iiniitr iiiiiriiiiiiriiiiirMiiiiiiiiiiiiiiiiiin 

aiiiiuiiiHllllinilllllllllllillllllllllliiiliiiiiiininiliiillllMllllillliiliMiiiiiiillHliilluiiiiiiilMUlllMllllllllllllllllllllltilllnilllllilMlllllli. 

WATER  TUBE  BOILERS 

I         2 — 981  hp.  Edge  Moor,  235  lb.  pressure.  | 

1          1 — 450  hp.  Heine,  170  lb.  pressure.  | 

I        4 — 400  hp.  Stirling,  150  lb.  pressure.  | 

I         1 — 380  hp.  Stirling,  150  lb.  pressure.  | 

I        2 — 360  hp.  Erie  City,  160  lb.  pressure.  I 

1         1 — 310  hp.  Stirling,  200  lb.  pressure.  | 

I         6 — 308  hp.  Heine,  140  lb.  pressure.  | 

I         1 — 305  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I       12 — 264  hp.  Babcock  &  Wilcox,  175  lb.  pressure.  | 

=         8 — 250  hp.  Stirling,  160  lb.  pressure.  I 

I         1—212  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I         2 — 204  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  | 

I            MacGovern  &  Company,  Inc.  | 

I                         114  Liberty  St.,  New  York,  N.  Y.  | 

I                 PitUburgh  Office:  498  Union  Arcade  BIdg.  | 

Inn iiirniiiiiniiiiiiimiiiiiiii riiiiiiiiiiiiiiiiiiliiiiiiiiiiiii ti iiiiimiiiiiiiiuriiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiimiiiniiiiiiiiriB 


3— One-Man  Cars 

I      Brill    Semi-Convertible    with    Brill    21-E    Single.  | 

I      Trucks   or   Maximum  Traction   Trucks.      Length  | 

I      over  corner  posts  20  ft.  8  in.    Length  over  bumpers  | 

I      33  ft.  10  in.    Extreme  width  8  ft.  3  in.    Reversible  | 

I      cross   slat    seats   33    in.    wide.     Westinghouse   air  | 

I      brakes.    Code  "Colon."  | 

I                    TRANSIT   EQUIPMENT   COMPANY  | 

I                                             601  Fifth  Avenue,  New  York  | 
riiiiiiiiiiiiiiiiiiiiiiiiiiiriiiifiiiiiiJiiiiiiiiiiiiniiiiimiiiiiiiiiiinijiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiimiiiiitiiiiimiiiimiiiiinl 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdTertising:,  Street  Car  ' 

Collier.  Inc..  Barron  G. 

Air  Rectifiers 

Holden  &  White.  Inc. 

Amusement   Devices 

Este  Co..  The  J.  D. 

Anchors.  Ony 

Electric  Service  Supplies  Co. 
Holden  &  White.   Inc. 
Johns-Manville    Co.,    H.    W. 
Ohio  Brass  Co. 
Westing-house  Elec.  &  M.  Co. 

Anti-riimbcrs 

Railway  Improvement  Co. 

Ash  Storage  Tanks,  Cast  Iron 

Green  Engrineering  Co. 

Antomohiles  and  Bases 

Brill  Co..  The  J.  G. 

Axle   Straighteners 
Columbia  M.  W.  &  M.  I.  Co. 

Axles,  Car  Wheel 
Bemis   Car  Truck   Co. 
Brill  Co..  The  J.  G. 
Cambria  Steel  Co. 
Carnepie    Steel    Co. 
Midvale  Steel   &  Ordnance  Co. 
National  Railway  Appliance  Co. 
St.  LAUiB  Car  Co. 
Standard  Steel  Works  Co. 
Westinghouse  Elec.   &  M.  Co. 

BabblttinK  Devices 
Columbia  M.  W.  &  M.  I.  Co. 

Badges  and  Battens 

Electric  Service  Supplies  Co. 
International  Register  Co..   The 

Batteries.  Dry 

Johns-Manville   Co..    H.   W. 
Nichols-Lintem  Co. 

Batteries,   Storage 
Electric  Storage  Battery  Co. 

Bearings  and  Bearing  Metals 

Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
General    Electric  Co. 
More-Jones  Brass  &  Metal  Co. 
St.  Louis  Car  Co. 
Westinghouse  Elec.  &  H.  Co. 

Bearings,  Center  and  Roller  Side 
Holden  &  Whitq.  Inc. 

Bearings,  OUless.  Graphite  &  Bronze 

Bound   Brook   Oilless   Bearing  Co. 

Bearings,  Roller  and  Ball 

Gumey  Bail-Bearing  Co. 

Bells  and  Onngs 
Brill  Co..  The  J.  O. 
Columbia  M.  W.  &  U.  I.  Co. 
Electric  Service  Supplies  Co. 
St.  Ix>uiB  Car  Co. 

Benders.  Rail 
Niles-Bement-Pond  Co. 
Zelnicker.  Walter  A..    Supply  Co.. 
Inc. 

Boilers 
Babcock  &  Wilcox  Co. 

Boiler   Cleaning   Compounds 

Johns-Manville   Co..    H.    W 

Boiler  Coverings 

Johns-Manville   Co..    H.   W. 

Roller  Tubefi 
National  Tube  Co. 

Bond  Testers 
American  Steel  &  Wire  Co. 
Lincoln  Bonding  Co. 

Bonding  Apparatas 
American  Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co . 
Electric    Service    Supplies    Co. 
Lincoln    Bonding  Co. 
Ohio  Brass  Co. 

Bonds.  Rati 
American  Steel  &  Wire  Co. 
Klectric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Johns-M;irivillc   Co.,    H.    W. 
Lincoln  Bonding  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  M.  Co. 

Bonk   Pobllshers 
McGraw-Hill  Bk.  Co. 

Rate- Climbers 

Railway    Improvement   Co. 


Boring  Tools,  Car  Wheel 
Niles-Bement-Pond  C' 

Brackets  and  Cross  Arms    (See  also 
Poles.  Ties.  Posts,  Etc.) 
American   Bridge  Co. 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  &  Co. 
Lindsley    Bros.    Co. 
Ohio  Brass  Co. 

Brake  Adjnsters 

Holden  &  White.  Inc. 
Westinghouse   Traction    Brake   Co. 

Brake   Shoes 

Amer.   Brake   Shoe   &  Fdry.  Co. 
Barbour-Stockwell  Co. 
Brill    Co..    The   J.    G. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Brakes.    Brake    Systems    and    Brake 

Parts 
AUis-Chalmers  Mfg.   Co. 
Bemis  Car  Truck  Co. 
Brill   Co..   The  J.   G. 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 
Holden  &  White.  Inc. 
National  Brake  Co. 
St.  Louis  Car.  Co. 
Safety  Car  Devices  Co. 
Westinghouse  Trac.  B.  Co. 
Brick.  Fire 
Green  Engineering  Co. 

Bridges  and   Bnlldings 

American  Bridge  Co. 

Brooms,  Track.  Steel  or  Rattan 

Zelnicker,   Walter  A.,    Supply  Co., 
Inc. 

itriishes.  Carbon 

General    Electric  Co. 
Jeandron,   W.  J. 
Morgan  Crucible  Co. 
National  Carbon  Co.,  Inc. 
United  States  Graphite  Co. 
Westinghouse   Elec.    &   M.   Co. 

Brashes,  Graphite 
United  States  Graphite  Co. 

Brush  Holders 

Anderson  Mfg.  Co.,   A.  &  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 
Buckets 

Blaw-Knox  Company 

Bunkers.  Coal 

American  Bridge  Co. 

Bashings.  Case  Hardened  &  Man- 
ganese 
Bemis  Car  Truck  Co. 

Bashings,  Graphite  &  Wooden 

Bound  Brook  Oilless  Bearing  Co. 

Cables.      (See  Wires  and  Cables.) 

Carbon  Brashes.       (See  Brashes, 
Carbon.) 

Car  Rqaipment.  (For  Fenders, 
Heaters,  Registers.  Wheds, 
etc. — See  those  headings.) 

Car  Trimmings.  (For  Cartalns, 
Registers,  Doors.  Seats,  etc. — 
See  those  headings.) 

Car  Panel  Safety  Switches 
Westinghouse  Elec.   &  Mfg.  Co. 

Cars.  Passenger,  Freight,  Express, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  G. 
Cambria  Steel  Co. 
Kuhlman  Car  Co..   G.  C. 
McGuire-Cummings  Mfg.  Co. 
Midvalo  Ste«l   &  Ordnance  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 
Electric  Equipment  Co. 

Cars,  Self-propelled 

Electric   Storage   Battery   Co. 
General    Electric  Co. 

Castings.      Brass.      Composition      or 
Copper 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
More-Jones  Brass  &  Metal  Co. 

Castings.  Gray  Iron  and  Steel 

American   Bridge  Co. 
Bemis  Car  Truck  O. 
Columbia  M.   W.   A  M.  I.  Co 
St.  Louis  Cap  Co. 
Standard   Steel  Worki*  Co. 


Castings.  31alleable  and  Brass 

Amer.  Brake  Shoe  &  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers.  Trolley 

Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Ohio  Brass  Co. 
Wood  Co.,  Chas.  N. 

Change  Carriers 
McGill  Ticket  Punch  Co. 

Circuit  Breakers 

Automatic    Reclosing    Circuit 

Breaker  Co. 
The  Cutter  Electrical   &  Mfg.   Co. 
(reneral    Electric   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Clamps  and  Connectors  for  Wires 
and  Cables 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Hubbard  &  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 

Cleaners  and  Scrapers  Track —  (See 
also  Snow-Flows,  Sweepers  and 
Brooms.) 

Brill  Co.,  The  J.  G. 
Ohio  Brass  Co. 

Clnsters  and  Sockets 
General  Electric  Co. 

Coal  and  Ash  Handling— (See  Con- 
veying and  Hoisting  Machin- 
ery.) 

Coasting  Recorders 

Railway   Improvement   Co. 

Coll      Banding     and     Winding     Ma- 
chines 
Columbia  M.  W.   &  M.  I.  Co. 
Electric  Service   Supplies  Co. 

Coils.  Armature  and  Field 

Cleveland    Armature  Works. 
Columbia  M.   W.  &  M.  I.  Co 
D  &  W  Fuse  Co. 
Gfeneral  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.  &  M.  Co. 

Coils.  Choke  and  Kicking 

Electric  Service   Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.   &  M.  Co. 

Coln-Coanting    Machines 

International   Register  Co..  The 

Commatator  Slotters 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse   Elec.   &   Mfg.   Co 
Wood  Co.,  Chas.  N. 

Commutator  Tralng  Devices 

(general   Electric  Co. 

Commutators  or  Parts 

Cleveland    Armature   Works 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Compressors,  Air 

Allis-Chalmers  Mfg.   Co. 
CJhicago  Pneumatic  Tool  Co 
General    Electric  Co. 
Westinghouse  Trac.  B.  Co. 

Concrete   Mixers 

Blaw-Knox   Co. 

Condensers 

Allis-Chaimcra  Mfg.    Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Conduits,    Underground 

John.s-Manville   Co..    H.    W. 

Connectors.  Solderless 
Westinghouse  Elec.  &  Mfg.  Co. 

Controller  Fingers 
Trigger  Lock  Reversihle  Controller 
Finger 

Controller  Regulators 
Electric  Service  Supplies  Co. 

Controllers  or  Parts 
Allis-Chalmers   Mfg.    Co. 
Columbia  M.  W.  &  M.  I.  Co. 
(general  Electric  Co. 
Johns-Manvillr   Co..    H.    W. 
Westinghouse  Flee.  A  Mfg.  Co. 


Controlling  Systems 

General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Converters,  Rotary 

AUis-Chalmers  Mfg.  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 

Conveying  and  Hoisting  Machinery 

American   Bridge   Co. 
Columbia  M.  W.  &  M.  I.  Co. 

Green  Engrg.  Co. 

Conveyors.  Belt 

Portable  Machinery  Co. 


Conveyors, 

Portable 


Coal  and  Ash 
Machinery   Co. 


Conveyors,  Portable 

Portable  Machinery  Co. 

Cord.  Bell,  Trolley.  Register,  etc. 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register    Co.,    The 
Samson  Cordage  Works. 

Cord  Connectors  and  Couplers 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood  Co..  Chas.  N. 

Couplers,    Car 

Brill  Co..  The  J.  G. 
Ohio  Brass  Co. 
Van  Dorn  Coupler  Co. 
Westinghouse  Trac.   B.  Co. 

Cranes 

AUis-Chalmers  Mfg.  Co. 

Toledo   Bridge   &  Crane  Co..   The 


(See    Wood    Preeerva- 


(See      Track. 


CreoBoting. 
tlves) 

Cross  Arms.      (See  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co. 

Crossing      Signals.         (See     Signals. 
Crossing) 

Crossings.      Track. 
Special  Work) 

Culverts 

Armco    Iron    Culvert    &    Flume 

Mfrs.    Assn. 
Canton  Culvert  &  Silo  Co. 

Curtains  and  Curtain  Fixtures 
Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Cutting     Apparatas,     Oxy-Acetylene 

Mjlburn  Co..  The.  Alex. 

Dealers'  Machinery 
Archer  &  Baldwin 
Cleveland  Armature  Wka. 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
GriBwold  Machine  Co.,  Geo.  M. 
Hyman  Michaels  Co. 
Mac(5ovem  &  Co..  Inc. 
Zelnicker  Supply  Co..  Inc.. 
Walter  A. 

Derailing   Devices.      (See  also  Tra«k 
Work) 
Cleveland  Prog  &  Crossing  Co. 

Destination  Signs 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Detective  8er\ice 
Wish  Service.  Inc..  P.  Edward. 

Docs.  Lathe 
Williams  &  Co..  J.  H. 

Door  Opwating  Devloes 

Consolidated  Car  Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors  and  Door  Fixtures 

Brill  Co..  The  J.  G. 
General  Electric  Co. 
Hale  Sc  Kilburn  Corp. 

Doors,    .\st>eNt<iH 

Johtis-Manville   Co,.    H.    W. 

Doors.  Folding  Vestibule 

National  Pneumatic  (^o..  Inc. 

Draft  Rigging.     (See  Conplen) 

Drills.  Track 
American  Steel  &  Wire  Co. 
Chicago  Pneumatic  Tool  Co. 
Electric   Service   Supplies  Co. 
Niles-Bement-Pond   Co. 
Ohio  Brass  Co. 
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Pre-Eminence! 

Far  more  than  we  can  say  about  Weston  Pre- 
eminence, is  revealed  fully,  unmistakably,  em- 
phatically,  in  every  detail  of 


Electrical 

Indicating  Instruments 

Their  superiority  is  so  marked,  so  easily  demon- 
strated by  test,  that  only  one  decision  will  be 
consistent     after     you     have    made     comparisons. 

. .    J    ,  Weston  Indicating  Instruments  include  a  great  variety  ot  groups  for  port- 

Model    310  able  or  switchboard  service  on  A.  C.  or  D.  C.  Circuits,  Instruments  designed 

Sinele-Phase     and     D     C     Wattmeter  expressly   for   testing   and   laboratory  use,   for   motor  car   and   boat  electrical 

systems,  and  many  others  for  special  purposes. 
One      of      the      Portable      Electrodynamo-  Consult  your  nearest   Weston  agent,  or  write  for  Cata- 

meter        Group,        which        also        includes  '"«•  °'  Bulletins,  specifying  those  which  interest  you. 

Model   329   Polyphase  Wattmeter,  Model  iii  •       i    i  r^ 

341  A.  c.  and  D.  c.  Voltmeter,  and  WestoH  Eiectricai  Instrument  Company 

Model  370  AC.  and  D.  C.  Ammeter.  21  Weston  Ave.,  Newark,  N.  J. 

The  characteristics  of  the  group  are  extreme  '  ' 

accuracy  (guaranteed  within  one-fourth  of 
1%  ol  full  scale  value),  adaptability  for  use 
on  circuits  of  any  commercial  frequency  and 
any  wave  form,  great  overload  capacity,  low 
:  moment     of     inertia,     effective     damping     and 

shielding,    and    the    legibility    and    remarkable 
uniformity  of  the  hand-calibrated  scales. 

^11 iiniiiiiiiiiiiiiiiiiiimiiiiimiiiimiiiiii iii MiiiimiiiiiiniimniiiiniiiiiiiiimiiiimiiimiiiiMiiiitiiiiimiiiiiiiiiMiiiiimiimiiiiMiiiitiiiiimnirm^  niiiir iiiiniirmiii»niiiiiiiiiniitiP 


New  York 

Cleveland 

Chicago 

Toronto 

London 

Philadelphia 

St.  Louis 

Richmond 

Calgary.    Alta. 

Rio  de  Janeiro 

Boston 

Minneapolis 

Miami.  Fla. 

Mexico  City. 

Copenhagen 

Buffalo 

Denver 

Montreal 

Havana 

Florence.   Italy 

Pittsburgh 

San  Francisco 

Halifax 

Buenos  Aires 

Johannesburg 

Detroit 

Seattle 

Winnipeg 

Santiago.   Chile 

Auckland 

Cincinnati 

New  Orleans 

Vancouver 

Valparaiso.   Chile 

Sydney,  N.  W. 
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f    Get  those  coils  back  into  service — quick ! 

I  Don't   let   LABOR   SHORTAGE   hold   them   up   in   your 

I  coil  department.     You  can't  get  more  men — but  you  can 

I  save  time  and  money  by  sending  the  coils  to  us  for  re- 

=  insulation  with 

SALAMANDER 
Pure  Asbestos 

I  We   will   return    them    promptly — better   insulated    and   more 

§  durable  than   when    new.  i 

=  "Salamander"    asbestos    wire   excels   in    inaulatinr   ralue    and  | 

I  cannot  bum  out  under  the  severest  overload.  = 

I  Leading  electric  railways  are  our  best  cuatom^^.  | 

I  Write  us  for  details  now  | 

I     Independent  Lamp  &  Wire  Co.,  Inc.     | 

=  OFFICES :  FACTORIES :  1 

I  1737  Broadway.  New  York        York,  Pa.,  and  Weehawken,  N.  J.        | 

'jiiiiiiiiiniiiiiiiiiniiiMiiiiiiiiniiiniiHniiiiiiitMiiMiiiiiiiiiiiiiiiiiiuiniiiiiHiiiiiiMiiuMiiiiuiiiiiiMinMiiiiuiiiiiiiiiiiniiiiiiiiiiiiiinin 


Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To  those  interested  in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or  with  silk 
cotton  covering. 


or 


We  invite  correspondenc  , 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc.        | 

I  OFFICES:  FACTORIES:  | 

I        1737  Broadway,  New  York  York,  Pa.,  and  WMhawken,  N.  J.     | 
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Drj-ers,  Sand 

Electric  Service  Supplies  Co. 
Zelnicker   Supply   Co..    Walter   A.. 
Inc. 

Electrical  Wires  and   Cables 

Roeblingr's  Sons  Co..  J.  A. 

£ngtoeerB,     Consulting,     Contracting 
and  Operating 

Archbold-Brady  Co. 
Arnold  Co..  The 
Byllesby  &  Co.,  H.  M. 
Ford.  Bacon  &  Davis 
Hoist.    Eberhardt   W. 
Republic  Engineers.   Inc. 
Bichey.    Albert   S. 
'Sanderson  &  Porter. 
Scofleld   Engineering  Co. 
Stone  &  Webster. 
Wells,   Gardiner  F. 
White  Companies,  The  J.  G. 
Woodmansee  &  Davidson  Engi- 
neering Co. 

Engines,  Gas  and  Oil 

Allis-Chalmers  Mlg.  Co. 
Westinghouse    Elec.    &   Mfg.   Co. 

Engines,   Steam 
Allis-Chalmers  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Fare  Boxes 
Brill  Co..  The  J.  O. 

Cleveland  Fare   Box  Co. 
International   Register  Co..   The 
National  Railway  Appliance  Co. 

Fences,     Woven     Wire     and     Fence 
Posts 
American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 

Fenders  and  Wheel  Gaards 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 


Fibre  and  Fibre  Tnbing 

Johns-Manville  Co..   H.  W. 
Westinghouse  Elec.  &  Mfg.  Go. 

Field  Colls.      (See  Coils) 

Filters,  Water 
Scaife  &  Sons  Co..  Wm.  B. 

Fire  Extinguishing  Apparatus 

Johns-Manville  Co..    H.   W. 

Fire-Prooflng  Materials 
Johns-Manville  Co..   H.  W. 

Floodlights 

Electric  Service  Supplies  Co. 

Flooring  Composition 
American  Mason  Safety  Tread  Co. 
Johns-Manville  Co.,   H.  W. 

Forglngs 

Eureka  Co. 

Standard  Steel  Works  Co. 

WiUiams  &  Co..  J.  H. 

Frogs,  Track,      (See  Track  Work) 

Furnaces,      (See  Stokers) 

Fuses  and  Fuse  Boxes 
Columbia  M.  W.  &  M.  I.  Co 
DAW  Fuse  Co, 
General  Electric  Co. 
Johii3-Manville  Co..    H.   W. 
Westinghouse  Elec.  Ic  Mfg.  Co. 

Fuses,  BeflUable 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 

Galvanising 

Catlie.  Jos.  P..   &  Bros. 

Gaskets 

Johns-Manville  Co..   H.  W, 
Power  Specialty  Co. 
Westinghouse   Traction  Bralu  Co. 

Gas  Producers 
Westinghouse  Elec.  A  Mfg.  Co. 

Gates,  Car 

Brill  Co.,  The  J.  O. 

es,  OU  and  Water 
o  Brass  Co. 

«ear  Blanks 
earned*  Steel  Co. 
Standard  Steel  Works  Co. 

Gear  Cases 
Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Westinghouse  Elec.   A  Mfg.  Co. 

Gears  and  Pinions 
Columbia  M.  W.  A  M.  I.  Co. 
Electric   Service  Supplies  Co. 
National  Railway  Appliance  Co. 
NuttaU  Co.,  E.  D. 

Generating  Sets,  0«s-EIeetrle 

General   Electric  Co. 


WHAT  AM)  WHERE  TO  BUY 


Generators 
AlliB-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Goggles,   Safety 

Standard   Optical   Co. 

Gongs,      (See  B^ls  and  Goncs) 

Graphite 
Morgan  Crucible  Co. 

Greases.      (See  Lubricants) 

Grinders  and  Grinding  Supplies 

Indianapolis  Switch  &  Frog  Co. 
Metal  A   Thermit   Corp. 
Railway  Track-work  Co. 

Grinding  Blocks  and  Wheels 

Railway  Track-work  Co. 

Guards,  Cattle 

American  Bridge  Co. 

Guards,  Trolley 

Electric  Service   Supplies  Co. 
Ohio  Brass  Co. 

Harps,  Trolley 
-Anderson  M.  Co..  A.  A  J.  M. 
Electric  Service   Supplies  Co. 
More-Jones  B.  A  M    Co. 
Nuttall  Co.,  R.  D. 
Star   Brass   Works. 

Headlights 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Heaters,  Car    (Electric) 
Consolidated  Car  Heating  Co. 
Gold  Car  Heating  A  Lighting  Co. 
Holden   &   White.    Inc. 
Smith  Heater  Co..  Peter. 

Heaters,  Car,  Hot  Air  and  Water 

Cooper    Heater    Co. 
Holden  A  White.   Inc. 
Smith  Heater  Co.,  Peter. 

Heaters,  Car    (Stove) 
Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Smith  Heater  Co.,  Peter. 

Hoists  and  Lifts 
Columbia  M.  W.  A  M.  I.  Co. 
Ford  Chain  Block  A  Mfg.  Co. 
Niles-Bement-Pond   Co. 
Toledo  Bridge  A  Crane  Co.,  The 

Hose,  Bridges 

Ohio   Brass  Co. 

Hose,  Pneumatic  and  Fire 

Johns-Manville  Co..   H.  W. 
Westinghouse   Traction  Brake  Co. 

Hydraulic  Machinery 

Allis-Chalmers  Mfg.  Co. 
Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's. 

Instruments,      Measuring,      Teetlnc 
and  Recording 

Economy  Electric  Devices  Co. 
General   Electric  Co. 
Johns-Manville   Co..    H     W 
Westinghouse    Elec.    A   Mfg.   Co 
Weston  Elec'l  Instrument  Co. 

Insulating  Cloth,  Paper  and  Tape 

General  Electric  Co. 
Johns-Manville   Co..    H.   W 
Standard  Woven  Fabric  Co. 
U.  8.  Rubber  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Insulation.     (See  also  Paints) 
Anderson  M.  Co.,  A.  A  J.  M 
Drew  Electric  A  Mfg.  Co 
Electric   Service   Supplies  Co 
General   Electric  Co. 
Holden  A  White.  Inc. 
Johns-Manville   Co..    H     W 
Mitchell-Rand  Mfg.  Co 
U.  S.  Rubber  Co. 
Westinghouse    Elec.    A    Mfg.    Co 


Insulators, 
terial) 

Anderson  M.  Co.,  A.  A  J.  M 
Electric    Service    Supplies   Co 
General  Electric  Co, 
Johns-Manville  Co..   H    W 
Ohio   Brass  Co. 
Westinghouse    Elec.    A    Mfg. 

Insulator  Pins 

Electric  Service  Supplies  Co 
Hubbard  A  Co. 


(See    also     Line     Hs- 


Co. 


Jacks,    (See  also  Cranes,  Hoists  and 

Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  Co 
National  Ry.  Appliance  Co. 
Templeton,  Kenly  Co..  Ltd. 

Joints,   Bail 

Carnegie  Steel  Co. 
Zelnicker    Supply    Company,    Inc., 
Walter  A. 

Journal  Boxes 

Bemis  Car  Truck   Co. 
Brill  Co..   J.   G. 

Junction  Boxes 

Johns-Manville  Co.,  H.   W. 

Laboratory 

Electrical  Testing  Lab's. 

Lamp  Guards  and  Fixtures 
Anderson  M.  Co..   A.   A  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse    Elec.    A    Mfg.    Co. 

Lamps,  Arc  and  Incandescent,     (See 
also  Headlights) 

Anderson   M.    Co..    A.    A   J    M 
General  Electric  Co 
Westinghouse    Elec.    A    Mfg.    Co. 

Lamps,  Signal  and  Marker 

Niehols-Lintern  Co. 
Ohio  Brass  Co. 

Lathe  Attachments 

I      Williams   A   Co.,    J.    H. 

Lathes,  Car  Wheel 
Niles-Bement-Pond    Co. 

Lighting  Regulators,  Oar 
Holden  A  White,   Inc. 

Llgbtnhig  Protection 
Anderson  M.  Co..   A.  A  J.  M 
Electric    Service    Supplies    Co 
General   Electric  Co. 
Ohio   Brass   Co. 
Westinghouse    Elec.    A    Mfg.    Co. 

Lights,  Portable  Carbide 

Milbum  Co..  The  Alex. 

Line  Material.     (See  also   Brackets, 
Insulators,  Wires,  etc) 
Anderson  M.  Co.,  A.  A  J    M 
Columbia  M.  W.  A  M.  I.  Co 
Drew   Electric   A  Mfg    Co 
Electric   Service   Suppiles  Co 
Eureka   Co. 
General   Electric  Co. 
Holden  A  White.  Inc. 
Hubbard  A  Co. 
Johns-Manville  Co..    H.    W 
More-Jones    B.    A    M.    Co 
Ohio  Brass  Co. 
Westinghouse    Elec.     A    Mfg     Co 


Locomotives,   Electric 

Brill   Co..    The   J.    G. 
General    Electric  Co 
McGuire-Cummings  Mfg    Co 
Westinghouse    Elec.    A    Mfg.    Co. 

Lubricating  Engineers 

Galena-Signal   Oil   Co. 

Lubricants,  Oil  and  Grease 

Galena-Signal   OU   Co. 

Lumber.      (See  Poles,  Ties,  etc.) 

Machine   Tools 
Columbia  M.  W.  A  M.  I.  Co. 

Machine  Work 
Columbia  M.  W.  A  M.  I    Co 
Holden  A  White.   Inc. 

.Mats 

Johns-Manville   Co..    H.    W. 

Meters,  Oar,  Watt-Hour 
Economy   Electric  Devices  Co. 

Meters,     (See  Instruments) 

Hllectric  Service  Supplies  Co 
Wood    Co.,    Chas.    N. 

Mirrors  for  Motormen 
Drew  Elec.  A  Mfg.  Co. 

Motors,  Electric 

Allis-Chalmers  Mfg.  Co. 
Westinghouse    Elec.     A    Mfg.    Co    ' 


Motor      Generation,      Bonding     and 
Welding 

Lincoln   Bonding  Co. 


Nuts  and  Bolts 

Allis-Chalmers  Mfg.  Co. 
Barbour-Stockwell    Co. 
Bemis  Car  Truck  Co. 
Columbia   M.    W.    A   M. 
Hubbard    A   Co. 


I.   Co. 


Oils,      (See  Lubricants) 


Oxy-Acetylene.       (See    Cutting    Ap- 
paratus, Oxy-Acetylene) 

Packing 

Johns-Manville   Co..    H.   W 
Power   Specialty   Co. 
U.  S.  Rubber  Co. 
Westinghouse   Traction   Brake  Co. 


Packing   Rings 

Johns-Manville   Co..    H. 


W. 


Paints  and  Tarnishes,      (Insulating) 

Johns-Manville  Co..    H.    W 
Mitchell-Rand    Mfg.    Co. 

Paints  and  Varnishes  for  Woodwork 

Johns-Manville  Co..    H.    W. 
National    Ry.    Appliance    Co. 

Paving  Blaterial 
Am.  Brake  Shoe  A  Fdy.  Co. 
Barrett  Co.,  The 


Pickups,  Trolley  Wire 

Electric    Service    Supplies 
Ohio   Brass   Co. 


Co. 


Pinion  Pnilers 
Columbia  M.   W.   A  M.   I.  Co. 
Electric   Service  Supplies  Co 
(Jeneral  Electric  Co. 
Wood  Co.,  Chas.  N. 

Pinions,      (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iros 

Bemis    Car    Truck   Co. 
Electric  Service  Supplies  Co. 
Ohio   Brass  Co. 
Westinghouse   Traction   Brake  Co. 


Pipe 

National 


Tube    Co. 


Pipe  Fittings 

Power   Specialty  Co. 
Standard   Steel   Works   Co. 
Westinghouse  Traction   Brake  Co. 

Planers,      (See  Machine  Tools) 

Pliers,  Insulated 
Electric  Service  Supplies  Co. 

Pole  Reinforcing 
Hubbard    A    Co. 


Pole  Sleeves 
Drew   Elec. 


A   Mfg.   Co. 


Poles  and  Ties,  Treated 
Lindsley     Bros     Co. 
Page  A  Hill  Co. 

Poles,  3fetal  Street 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 

Poles,      Ties,      Posts.      Piling     and 
Lumber 
Caamcy   &   Co..    B.   J 
Lindsley    Bros.    Co. 
Pago  A  HUI  Co. 
White  Marble  Lime  Co. 

Poles,  Trolley 

Columbia   M.    W.    A   M.    I     Co 
Electric  Service  Supplies  Co. 
National  Tube  Co. 
Nuttall  Co..   R.  D. 

Poles,  Tubular  Steel 
National  Tube  Co. 

Power  Saving  Devices 
Arthur     Power-Saving     Recording 

Economy   Electric   Devices  Co. 
Railway  Improvement  Co. 

Pressure  Regulators 

General     Electric    Co. 

Ohio    Brass    Co. 

Westinghouse  Electric  A  Mfg.  Co. 

Pumps 
AlUs-Chahners  Mfg,  Co. 

Punches,   Ticket 
Bonney-Vehslage    Tool   Co 
International   Register  Co.,   The 
McGill  Ticket  Punch  Co 
Wood   Co..    Chas     N 
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Reduce  the  cost  of  ballasting — 
Reduce  the  labor  required — 
Reduce  track  settlement — 
Reduce  the  time  of  traffic  interruption. 

Ask  for  Bulletin  9024. 

IngersoU-Rand  Company  | 

11  Broadway,  New  York  I 


T63-T         I 
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MOKOANITE 

Are  you.  kfAAi*%i\  "IKe 


THE    MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  Factory: 
519  West  38th  St..  New  York  City. 
DISTRICT    AGENTS:    Lewis  & 
Roth.  Phllartclptila.  Electrical  En 
glneering  tfe  .Mfg.  Co  ,  Pittsburgh 
W.  I,.  Roao  Equipment  Co..  St, 
Louis.  Mo,  Heriog  P^lectrlc  & 
Engineering  Co.,  San  Francis- 
co, Cal.  W.  R.  Hendrey  Co.. 
Seattle.  Wash.  Charles  Farn- 
ham,  Los  Angeles.  Cal. 


Ill 


A  Switch  Box  Mounted  Upon 

Johns-Manville  Ebony 

Asbestos  Wood 

THE  limitations  of  slate  and  marble  are 
all  overcome  in  Ebony  Asbestos  Wood- 
It  is  a  better  dielectric  than  quarried 
materials,  free  from  low  resistance  veins  and 
is  stronger  mechanically.  The  ease  with 
which  it  can  be  drilled,  without  fear  of  break- 
age, makes  it  ideal  for  Switchboard,  Panel 
Board  and  Barrier  Work.  As  you  see,  power 
plants  are  adopting  it  as  a  standard  material. 

Write  for  the  Booklet 
H.   W.  JOHNS-MANVILLE  CO. 

New    York    City 
to   Factories — Branches   in   63   Large   Cities 
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B.  A.  Hegeman,  Jr..  Pre»ldent;  Charles  C  Castle,  First  Vice  President; 
Fred.  C.  JT  Dell,  Secretary;  HaroldA.  Hegeman,  Vice-President  and  Treas- 
urer, Fred  C.  Dunham,  Assistant  to  Presldeui;  W.  C.  Lincoln,  Engineer 

NATIONAL  RAILWAY 
APPLIANCE  COMPANY 

50  East  42d  St.,  NEW  YORK  CITY 

Hegeman-Castle  Corporation,  Chicago 
National  Railway  Appliance  Co.,  Washington,  D.  C. 

RAILWAY  SUPPLIES 

Selling  Agents  for  Tool  Steel  Gears  and  Pinions,  Jotinson  Fare  Boxes. 
Perry  Side  Bearings,  Hartman  Centering  Center  Plates,  Vulcan 
One-man  Kerosene  Furnace,  Garland  Ventilators,  Electric  Arc 
Welders,  High  Class  Railway  Varnishes  and  Enamels 

Special  Agent*  for  Tool  Steel  Gear  &  Pinion  Co..  Johnson  Fare  Box  Co.* 

C.  A  C.  Electric  &  Mfg.  Co.,  Holden  &  WHlte.  Inc.  General  Agents  (or 
Anglo-American  Varntoh  Co.  Eastern  Agents  for  Union  Fibre  Co. 


JOHNS- 
M&VNVILLE 

ELECTRICAL  MATERIALS 
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Purlflerg,  Feed  Water 
Scaiie  &  Sons  Co..   Wm.   B 


Rail  Grinders.       (See  Grinders) 

Bails,  Mew 

Cambria  Steel  Co. 

Midvale  Steel  &  Ordnance  Co. 

Railway  Safety  Swltclies 
Westlnghouse    Elec.    &    Nig.    Co. 

Rail    Welding.        (See    Brazing    and 
W' elding  Processes) 

Rails.    Relaying 

Zelnicker.    Walter  A.,   Supply  Co., 
Inc. 

Rattan 

Brill    Co..    The    J.    G. 
Electric   Service   Supplies  Co. 
Hale   &   Kilburn   Corp. 
McGuire-Cummings   Mfg.    Co. 
St.  Louis  Car  Co. 

Recorders.  Power  Saving 

•   Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fittings 
Bonham   Recorder  Co. 
Brill    Co..    The    J.    G. 
Electric    Service    Supplies    Co. 
Exell  Mfg.  Co..  The 
International    Register    Co..    The 
Rooke    Automatic    Register    Co. 

Reinforcement,  Concrete 
American    Steel     &    Wire    Co. 

Repair  Shop  Appliances.      (See  also 
Coil      Banding      and      Winding 
Machines) 
Columbia   M.   W.    &   M.    I.    Co. 

Electric  Service  Supplies  Co. 

Repair  Work.      (See  also  Colls) 
CJleveland    Armature    Works 
Columbia   M.    W.    &   M.    I.    Co. 
(General    Electric   Co. 
Independent   Lamp   &   Wire  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Replacers,   Car 
Cfolumbia   M.    W.    &   M.    I.    Co. 

Electric    Service    Supplies    Co. 

Resistance,  Grid 
Columbia  M.   W.   &  M.   I.  Co. 

Resistance,  Wire  and  Tobe 

CJeneral    Electric    Co. 
Westinghouse    Elec.     &    Mfg.    Co. 

Retrievers,   Trolley.      (See   Catchers 
and  Retrievers,  Trolley) 

Rheostats 

General   Electric  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Roofing,  Btillding 

Johns-Manville  Co..    H.   W. 

Roofing,   Car 

Johns-Manville  Co..    H.    W. 

Robber  Specialties  of  All  Kinds 

U.  S.  Rubber  Co. 

Sanders,  Track 
Brill  Co..  The  J.  G. 

Cleveland    Fare   Box    Co, 
Columbia  M.  W.   &  M.   I.  Co 
Electric     Service     Supplies     Co. 
Holden   &   White.   Inc. 
Nicholas-Lintern     Co. 
Ohio  Brass  Co. 
St.   Louis   Car  Co. 

Sash  Fixtnres,  Car 
Brill    Co..    The    J.    6. 

Sash  Metal,  Car  Window 

Hale    &    Kilburn   Corp 

Scrapers,  Track.      (See  Cleaner*  and 
Scrapers,  Track) 

Seats,  Car.      (See  also  Battan) 
Brill    Co..    The    J.    G. 
Hale   &   Kilburn   Corp. 
St.   Louis  Car  Co. 

Second-Hand  Equipment 

Archer   &   Baldwin 
Cleveland  Armature  Wks. 
Duquesne  Elec.  &  Mfg.  Co. 
Electric  Equipment  Co. 
Exell  Mfg.  Co..  The 
Foster  Co..  L.  B. 
Oriswold  Machine  Co..  G.  M. 
Hyman  Michaels  (^. 
MacGovern   &  Co..   Inc. 
Zelnicker  Supply  Co..  W.  A. 

Shades,  Vestibule 
Brill  Co.,   The  J.   G. 

Shovels 
Hubbard   &   Co. 

Shovels,  Power 
Blaw-Knox  Co. 

Signals,  Car  Marker 
NIchoIs-Lintem  Co. 


WHAT  AND  WHERE  TO  BUY 


Signals,  Car  Starting 
Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co. 

Signal  Systems,  Block 

Electric   Service   Supplies  Co. 
Federal  Signal  Co. 
Nachod  Signal  Co..  Inc. 
U.     S.     Electric    Signal    Co. 
Wood  Co..  Chas.  N. 

Signal  Systems,  Highway  Crossing 

Nachod  Signal  Co..  Inc. 
U.  S.  Electric  Signal  Co. 

Slack  Adjusters 

(See   Brake  Adjasters) 

Sleet  Wheels  and  Cutters 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Holden  &  White.   Inc. 
More-Jones  Brass  &  Metal  Co. 
Nuttall   Co..    R.   D. 

Snow-Plows,    Sweepers   and    Brooms 

BrlU   Co.,    The  J.   G. 
Columbia  M.   W.   &  M.  I.   Co. 
McGuire-Cummings     Mfg.     (3o. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Speed  Indicators 
Johns-Manville   Co..    H.    W. 

Spikes 
American    Steel    &    Wire   Co. 

Splicing  Compounds 

Johns-Manville   Co..    H.    W. 
Standard    Woven    Fabric   Co. 
U.  S.  Rubber  Co. 
Westinghouse    Elec.    &   Mfg.    Co. 

Splicing  Sleeves.  (See  Clamps  itnd 
Connectors) 

Springs,  Car  and  Track 
American    Steel    &    Wire    Co. 
Bemis    Car    Truck    Co. 
Brill    Co..    The    J.    G. 
Standard   Steel   Works   Co. 

Sprinklers,  Track  and  Road 

Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Steps,  Car 
American  Mason  Safety  Tread  Co. 
Universal   Safety   Tread   Co. 

Stokers,  Mechanical 
Babcock  &  Wilcox  Co. 
Green    Engrg.    Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Storage  Batteries.  (See  Batteries, 
Storage) 

Strand 

Roebling's  Sons  Co..  J.  A. 

Straps,  Car,  Sanitary 
Holden  &  White.   Inc. 
Railway  Improvement  Co. 

Strnctnral  Iron.      (See  Bridges) 

Soperheaters 
Babcock    &    Wilcox   Co. 
Power    Specialty    Co. 

Sweepers,  Snow.  (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch  Stands 
Indianapolis  Switch  &  Frog  Co. 
Ramapo  Iron  WorlcB 

Switches.  Lock 

Weiss  Switch  Lock  Co. 

Switches,  Track.      (See  Track 
Special  Work) 

Switches   and   Switchboards 

Allis-Chalmers  Mfg.   Co. 
Anderson   Mfg.    Co..    A.    &   J.    M. 
Electric    Service    Supplies    Co. 
CJeneral    Electric   (io. 
Nichols-Lintern    Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Tampers,  Tie 
Ingersoll-Rand    Co. 

Tanks,  Ash  and  Ck>Id  Storage 

Green    Engineering    Co. 

Tapes  and  Cloths.  (See  Insnlatlng 
Cloths,  Paper  and  Tape) 


Telephones  and  Parts 

Electric    Service    Supplies    Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instrnments.  (See  Instm- 
ments.  Electrical  Measuring, 
Testing,    etc.) 

Thermostats 

Consolidated    Car   Heating   Co. 
Gold  Car  Heating  &  Lighting  Co. 
Holden    &    White.    Inc 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting  Tools 
Williams  &  Co..  J.  H. 

Ticket  Choppers  and  Destroyers 

Electric    Service    Supplies    Co. 

Ties,  3Iechanical 

Dayton  Mechanical   Tie   Co. 

Tie  Plates 

Cambria  Steel  Co. 

Midvale   Steel    &   Ordnance  Co. 

Ties  and  Tie  Rods,  Steel 

American   Bridge  Co. 
Barbour-Stockwell    Co. 
Carnegie    Steel    Co. 
International     Steel     Tie    Co. 

Ties,  Wood  Cross.  (See  Poles,  Ties, 
Posts,  etc.) 

Tool  Holders 

Williams  &  Co..  J.  H. 

Tools,  Track  and  Miscellaneous 

American  Steel   &   Wire  Co. 
Chicago  Pneiunatic  Tool  Co. 
Columbia  M.  W,  &  M.  I.  Co. 
Electric   Service   Supplies   Co. 
Hubbard  &  Co. 
Johns-Manville  Co..    H.    W. 
Railway  Track-work  Co. 

Torches,  Acetylene.  (See  Cutting 
Apparatus) 

Towers  and  Transmission  Strnctnres 

American    Bridge   Co. 
Archbold-Brady   Co. 
Bates  Expanded  Steel  Truss  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Track,  Special  Work 
Barbour-Stockwell  Co. 
Cleveland  Frog.  &  Crossing  Co. 
Columbia   M.    W.    &    M.    I.    Co. 
Indianapclie  Switch  &  Frog  Co 
New  York  Switch  &  Crossing  Co. 
Ramapo  Iron  Works 
St.  Louis  Frog   &   Switch  Co. 

Transfer  Tables 

American   Bridge  Co. 

Transfers    (See  Tickets) 
Archbold-Brady  Co. 

Transformers 

Allis-Chalmers  Mfg.    Co. 
General  Electric  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 

Treads,  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co. 
Universal   Safety   Tread  Co. 

Trolley  Bases 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric    Service    Supplies    Co. 
General    Electric    Co. 
Holden  &  White.   Inc. 
More-Jones    Brass   &   Metal   Co. 
National  Railway  Appliance  Co. 
Nuttall   Co..    R,   D. 
Ohio    Brass    Co. 

Trolley  Bases,  Retrieving 
Holden    &   White.    Inc. 

Trolleys  and  Trolley  Systems 
Ford  Chain  Block  &  Mfg.  Co. 

Trolley  Shoes 
Holden    &    White.    Inc. 

Trolley  Wheels.      (See  Wheels, 
Trolley) 

Trolley  Wire 
Roebling's   Sons   Co..    John   A. 

Tracks,  Car 
Bemis    Car    Truck    Co. 
Brill  Co..   The  J.   G. 
McGuire-Cummings  Mfg.  Co 
St.    Louis    Car    Co. 


Tubing,  Steel 

National  Tube  Co. 

Turbines,  Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Terry    Steam   Turbine  Co. 
Westinghouse     Elec.     &    Mfg.     Co 

Turbines,  Water 

Allis-Chalmers  Mfg.  Co. 


Turnstiles 

Perey  Mfg.  Co..   Inc. 

Vacnnm  Impregnation 

Allis-Chalmers  Mfg.  Co. 

Valves 
Ohio   Brass  Co. 
Westinghouse  Traction   Brake   Co 

Varnishes.      (See  Paints,  etc.) 

Ventilators,  Car 

Brill  Co..    The  J.   G. 
Holden    &    White.    Inc. 
National  Railway  Appliance  Co, 
Nichols-Lintern     Co. 
Railway  Utility  Co. 
St.   Louis  Car  Co. 

Vises,  Pipe 
Williams   &   Co..   J.   H 

Voltmeters.      (See  Instrnments) 

Washers 
Bound  Brook  Oilless  Bearing  Co. 

Water      Softening      and      Purifying 

Systems 
Scaife   &  Sons  Co..  Wm.   B. 

Welded  Rail  Joints 

Lincoln     Bonding    Co. 

Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co 
General    Electric    Co. 
Lincoln  Bonding  Co. 
Metal   &   Thermit   Corp. 
National   Ry.   Appliance  Co. 
Westinghouse    Elec.    &   Mfg.    Co 


Welders,  Portable  Electric 

Electric  Railway  Improvement  C^ 
Indianapolis  Switch  &  Frog  Co 
Lincoln    Bonding    Co. 


Wheel    Gnards.      (See    Fenders    and 
Wheel  Guards) 

Wheel      Presses.         (See      Machine 
Tools) 

Wheels,  Car,  Cast  Iron 
Bemis  Car  Truck  Co. 

Wheels,  Car,  Steel  and  Steel  Tired 
Bemis    Car    Truck    Co. 
Carnegie    Steel    Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 

Anderson   Mfg.    Co.,    A.    &   J     JI 
Bound  Brook  Oilless  Bearing  Co 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co 
Eureka   Co. 
General     Electric    Co. 
Johns-Manville   Co..    H'   W 
More-Jones    B.     &    M     Co 
Nuttall  Co..   R.  D. 
Star  Brass  Works 

Whistles,  Air  . 

General  Electric  Co. 
Oliio  Brass  Co. 
Westinghouse   Traction   Brake   Co 

Wire  Rope 
American    Steel    &    Wire   Co 
Roebling's  Sons  Co..  John  A. 

Wires  and  Cables 
Aluminum  Co.  of  America 
American    Elec'l    Works 
American   Steel  &   Wire  Co. 
Bridgeport    Brass    Co. 
DAW  Fuse  Co. 
General   Electric  Co. 
Roebling's  Sons  Co..  John  A. 
Rome  Wire  Co. 
Westinghouse    Elec.    &   Mfg.    Co 

Wood  Preservatives 

Lindsley   Bros.   Co. 

Woodworking    Machinery 

AlllsChalmers  Mfg.  Co. 


Wrenches 
Williams   &  Co.. 


J.   H. 
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WE     REFER    YOU     TO    THE 
U.  S.  GOVERNMENT 

In  18  months'  time  we  have  undertaken 
and  completed  work  for  the  American 
Government  close  to  $100,000,000. 

In  these  construction  and  engineering 
operations  the  vital,  life-and-death  consider- 
ation was  TIME. 

On  the  Upton  Cantonment,  at  Yaphank, 
we  transformed  a  wooded  wilderness  into  a 
city  in  90  days. 

At  the  big  Government  Explosives 
Plant,  at  Nitro,  West  Virginia,  we  built  3000 
buildings  at  an  average  speed  of  one  every 
thirty  minutes. 

What  we  have  done  for  the  Govern- 
ment we  can  do  for  you. 

Our  zAdvice  is  as  (^ood  as  Our  Service 


\f^w^Yg^rdi^ri^Y^iwr^i^wmr>\ 


T  H  O  M  P  S  O  N  -  S  T  A  R  RETT    COMPANY 

Industrial  Construction  -  New  York 


CHICAGO 


PITTSBURGH 
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UNIVERSAL  ANTI-SLIP  TREADS      I 

cars  and  statical  steps.  I 

s 

Universal  Safety  Tread  Company 

Waltham,  Mass*  | 
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i      VAN   DORN   COUPLERS 

5 

I  are  made  for  every  condition  and  requirement.    M.C. 

I  B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types. 

I  VAN  DORN  COUPLER  CO. 

I  2325  So.   Paulina  St.,   Chicago,  III. 
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Samson  Bell  and  Register  Cord 


I  Solid  braided  cotton,  extra  quality.  All  sizes  and  color*.  More  i 
=  durable,  more  economical  and  better  looking  than  leather  or  mw*  = 
I     hide.     Send  for  saBiplee  and  full  information.  | 

I  SAMSON  CORDAGE  WORKS,  BOSTON,  MASS.  | 
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1  Eight  Hundred  and  Twenty  -  three  | 
I  Equipments  of  N  L  Indicating  Tail-  I 
i   lights     Sold     During    the     Year     1918  f 

i  23r!3  Cars  now  equipped  and  the  motormen  in  CleTeland.  Toledo,  | 
I  Philadelphia.  Akron  and  St.  Joseph  say  It  Is  the  best  thlnr  erer  | 
I     put  on  a  car  to  promote  safety  and  economy.  | 

I    THE  NICHOLS-LINTERN  COMPANY.  Cleveland,  Ohlo»  U.  S.  A.     | 
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Arrow 

"Vl^Ked  Handkerchiefs 

Clean.  Soff.Laimdered 

Peady  for  use 

In  Germ-proof  packages 

Cl.OETT.I'EABOBY  &  COinctViXtXi 


A  Nationwide  Organization 
for  Nationwide  Messages 

National  advertisers  will  NOT  use  car  card 
space  that  does  not  pay  them.  And  no  con- 
tractor for  your  space  can  maintain  a  per- 
manent income  from  it  unless  he  makes 
the  space  pay  the  advertiser.  SUCCESS  in 
these  progressive  days  means  ORGANI- 
ZATION. Because  we  have  this  Organi- 
zation is  the  reason  why  signing  a  Collier 
Contract  automatically  insures  a  stabilized 
income  from  your  car  card  space. 


0ui4^^ 


Candler  Building 
220  West  42nd  Street,  New  York  City 
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BALL  BEARINGS 

on  SAFETY  CARS 

The  eighteen  new  Safety  Cars  of  the  Houston  Electric  Company  are  equipped  with 
Gurney  Ball  Bearing  Journals. 

These  cars  have  gone  into  high-grade  city  service  under  conditions  where  ever\- 
possible  revenue  mile  is  desired,  as  there  are  few  safety  cars  for  spares. 

That  means  cars  that  won't  have  to  be  laid  up  regularly  every  few  days  for 
lubrication,  or  almost  any  time  because  of  a  hot  box. 

Such  cars  are  cars  equipped  with  Gurney  Bail-Bearing  Journals,  whether 
they  are  safety  Cars  or  any  other  kind  found  in   the  whole  domain  of 
electric  railroading. 
Avail  yourself  of  Gurney  Engineering  Service.     We  are  experts  in 
Ball  Bearing  Engineering.  / 

GURNEY    BALL    BEARING    CO. 

Conrad  Patent  Licensee 

JAMESTOWN,    N.    Y.       New  York,  N.  Y. 
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What  the  Birney  Safety  Car  Has  Taught 


"Who'd  have  thought  that  one  man  could  run  a  car  more  safely  than  two 
men,  that  a  small  car  could  make  faster  running  time  than  a  big  car,  that  a 
light  car  is  better  than  a  heavy  one,  that  all  these  safety  devices  make  the 
motorman's  job  simpler   and  easier  than  it  used  to  be." 


E 


"These  Birney  Safetj-  cars  certainly  have  taught  us  a  lot." 

to  handle.    And  thej'  are  naturally  affected  by  the 
satisfaction  passengers  show. 


VIDENCE  keeps  accumulating  that  Birney 
Safety  Cars  are  doing  all  that  was  expected  of 
them  and  then  some. 

They  win  the  public  from  the  start  and  the  good- 
will grows  stronger  daily.  Safety,  frequency,  faster 
schedules  are  big  factors  with  car  riders. 

The  operators  prefer  them  to  other  cars.  They 
like  them  because  they  are  safer,  quicker  and  easier 


The  Birney  Safety  Car  makes  a  strong  appeal  to 
managers  from  every  viewpoint.  It  is  a  traffic 
builder.  It  fits  into  every  condition.  It  is  econom- 
ical to  operate  and  maintain.  And  all  the  better 
service  it  furnishes  is  accompanied  by  the  utmost 
safety  possible  to  street  railway  transportation. 


Write    Today   for   Complete    Information. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.   C.   KUHLMAN   CAR  CO. 
CLEVELAND,   OHIO 


m 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON   MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Fifteen  Cents  Per  Copy 


LECTRIC  RAILWAY 
JOURNAL 


Nine  out  of  twenty-six 
shop  operations  are 
inspections 


THAT'S  why  you  can  count  on  the 
performance  of  every  S  K  F  Ball 
Bearing.  From  the  rigid  examination 
of  raw  materials  to  the  final  inspection 
of  the  finished  bearing — all  through  the 
making  of  S  K  F  Ball  Bearings  there  is 
a  constant  checking  up  and  affirming. 

From  a  manufacturing  standpoint  all 
this  is  necessary  for  economical  pro- 
duction. Yet  in  a  broader  sense,  it 
must  mean  longer  and  better  service 
from  every  S  K  F  bearing  you  use. 

SKPSALL  BEARING  CO. 

HARTFORD,  CONN. 
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r'|.'SHdWfpi9;^dl  Bearings 


No.506  Motors 

with  either 

Ball  or  Sleeve  ArmatureBearings 

f^P  No.506  Hbt<rr-v: 

Safety  Cars    "'"'"'  ^^^-^^^^ 

Safeiij  Car  Facts: 

Six  old  two-man  cars  on  1 2  minute  headway,  and  thirteen 
old  two-man  cars  on  6  minute  headway  were  replaced 
by  six  Birney  cars  on  8  minute  headway,  and  sixteen 
Birney  cars  on  4  minute  headway,  bringing  out  an 
increase  in  gross  returns  of  from  $2 1 00  to  $3500. 

With  reasonable  increase  in  fare  and  these 
economies,  roads  can  operate. 

Westinghouse   Electric   &   Manufacturing   Co. 
East   Pittsburgh,   Pa. 


r<)/.  53,  iVo.  11 
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Cars  being  loaded  on  freight  house  tracks  offer  an  excellent  oppor- 
tunity for  the  inspector  to  test  and  condition  the  air  brakes  before  the 
cars  are  switched  into  the  train  and  sent  on  their  journey.  Train  deten- 
tions, due  to  neglected  air  brakes,  will  be  largely  reduced  if  an  air 
compressor  be  installed  in  the  freight  house  and  the  loading  tracks  be 
piped  to  carry  air  to  the  cars. 

Westinghouse  Electrically-Driven  Air  Compressors, 
Being  Compact,  Efficient  and  Durable, 

are  specially  suited  to  air  brake  testing  plants  of  all  kinds  and  sizes,  and 
particularly  to  those  isolated  plants  which  require  compressors  auto- 
matically controlled,  of  thorough  reliability,  and  which  need  little 
attention  to  operate  and  maintain. 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  III. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles   Cal. 
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San  Francisco. 
■CO  City  Seattle.  Wash. 

New  \ork,  N.  Y.     St.  Louis,  Mo. 
Pittsburgh.  Pa.  St.  Paul,  Minn. 
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^AeWestin^Aoirse 

l^der/eed  Stoker 
isbuJJt  for 

Ca/m  arStorm 
InPowerMuseload 

The  ease  with  which  it  takes  the  crest 
of  the  central  station  peak,  denotes  — 

A  Wide  Operating  Range 
and  Great  Elasticity  of  Operation 

If  the  load  served  is  constant,  without  the  daily 
peaks,    the   enormous    overload    capacity    of    the 
Westinghouse  Underfeed  Stoker  stands  as  a  RESERVE 
to  be  utilized  in  any  emergency,  or  as  natural  business 
growth  calls  for  additional  steaming  capacity. 
There  is  no  stoker  on  which  higher  efficiency  can  be  made  over  its 
entire  operating  range. 

There    is    no    stoker    which    will    burn    a    wider    variety    of    fuels    mo 
satisfactorily. 
Remember  however,  that   the   choice   of   a   stoker   always   narrows 
down  to  a  study  of  individual  plant  requirements,  and  when  all 
things  are  considered— such  as  foundations,  headroom  limitations, 
first  cost,  etc.,  the  choice  may  point  to  the  Westinghouse 
Roney,  or  the  Westinghouse  Chain  Grate,  as  best 
meeting  your  specific  requirements. 

Westinghouse  Electric   &   Mfs.   Co. 
East  Pittsburgh,   Pa. 


^V  ^V  ^P  J  ^S^^H^i^H^ V^^  m^  ELECTRIC  jm 

W^stingnoiise 
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What  the  Safety  Car  is  Doing 
at  Seattle,  Wash. 

Population  served  400,000 

WILL  you  still  believe  that  the  Safety  Car  is  just 
a  village  proposition  when  you  read  that  Safety 
Cars  in  Seattle  are  run  with  four-motor,  two-men 
cars  on  a  combined  headway  of  40  seconds? 

And  that  on  the  Summit  Avenue  Line  itself  these 
Safety  Cars  frequently  are  run  on  headways  of  4 
minutes? 

As  to  traffic  building:  What  do  you  think  about 
increasing  travel  by  one-half  while  reducing  the  oper- 
ating costs  by  one-third  at  the  same  time? 

fFhy  wait  when  such  results  are  possible? 

SAFETY  CAR  DEVICES  CO. 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  NEW  YORK  PITTSBURGH 

Railway    Exchange    Building  City  Invest.  Building  Westinghouse  Building 

CANADA — Canadian  Westinghouse  Co.,   Ltd.,   Hamilton,  Ont. 
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Installing   O-B  Cam  Taps 


Slip  tip  under  hooks- 


Turn  over  and  down  on  the  wire — 


Clinch  the   lips  and   the  job  is  done 


O-B  Type  ER  90  °  Live  Trolley  Crossover 

Also  made   in  8°,   15°,  23°,   33°,  35°   and   37°   Angles 

The  O-B  line  includes  Live  Rigid,  Live  Ad- 
justable and  Insulated  Adjustable  Crossovers. 

Cut  Installation  Time  50% 

At  First  Trial 

One  recent  winter  night  a  large  city  property  took  its  first 
lot  of  O-B  Crossovers  out  on  the  tower  wagon.  The 
foreman  turned  one  over  to  a  lineman  who  had  never  handled 
a  Cam  Tip  before. 

He  looked  it  over  and  started  to  work.  It  took  him  just 
half  the  time,  by  the  clock,  to  put  that  O-B  Crossover  on 
the  w^ire  as  it  regularly  took  him  to  install  a  bolted  tip 
crossover.  And  he  had  been  working  with  bolted  tips 
every  day. 

Linemen  who  are  used  to  cam  tips  cut  the  installation  time 
to  about  one-third  instead  of  one-half.  But  rapid  installation 
is  not  the  only  valuable  feature  of  O-B  Crossovers. 

For  instance,  those  same  cam  tips  that  slip  in  place  so 
easily,  provide  such  a  good  wire-to-pan  passage  for  the 
wheel  that  arcing  and  pounding  are  practically  eliminated. 
Long  life  of  Crossover  and  adjacent  trolley  wire  follows. 


Send  for  "Saving  Time  on  the  Line.'' 


THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 


New    York 


Philadelphia 


PitUburgh 


Chicago 


Los  Angeles 


San  Francisco 
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in  the  Congested  District  and 
on  the  Curves — Because  it  Wears 

It  gives  consistently  faithful  service  and  can  be  relied  upon  to  stand  the 
strain  where  traffic  is  heaviest. 

Where  trolley  wire  is  subjected  to  eccentric  wear  or  where  permanently 
good  alignment  is  necessary — curves  for  instance — that's  where  you 
need  Phono-Electric  Trolley  Wire  most. 

Follow^  the  example  of  the  Memphis  (Tenn.)  Street  Railway.  Reduce 
maintenance  costs  NOW. 


I^^rt^^^i 
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The  Cleveland  Railway  Company 
has  rebuilt  many  miles  of  track,  using 

INTERNATIONAL 

STEEL  TWIN  TIES 


These  ties  were  used  in  reconstruction  work,  similar 
to  that  on  Euclid  Avenue,  shown  in  the  illustration, 
which  was  done  in   1918. 

The  Cleveland  Railway  is  only  one  of  the  many  im- 
portant railways  now  using  these  ties  in  a  big  way. 
But  the  economies  that  result  from  their  use  are  fully 
realized  whether  they  are  used  on  small  lines  or  on 
big  ones;  whether  for  new  track  or  for  reconstruc- 
tion. 

These  economies  are  fixed.  They  are  economies 
of   labor,   material,   excavation   and   repair. 


One  instance  will  explain  them.  With  these  Steel 
Twin  Ties  you  can  get  a  perfect  concrete  foundation 
with  as  little  as  7-in.  of  concrete — because  the  3-in. 
steel  channels  that  tie  the  plates  together  reinforce 
the  concrete.    And  this  is  only  one  reason. 

International  Steel  Twin  Ties  have  proved  their 
worth  and  demonstrated  that  they  are  a  very  profit- 
able investment. 

Let  us  figure  on  your  1919  requirements. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 


10 


Ei/ECTRic    Railway    Journal 


March  15,  1919 


^  ^be  Scoop  Conveyor 


Over  1000  leading  factories,  power  plants, 
contractors   and  coal  dealers  have  found 
that    no  other  equipment    can     compete 
with  the  SCOOP  CONVEYOR  for  speed 
and  economy  in  loading,  unloading, 
storing    and    reclaiming    coal,    coke, 
gravel,   sand  and   similar    materials, 
bags,  boxes,  crates  and  bulky  packages. 

It  takes  the  place  of  six  to  twelve 
men  and  reduces  the"idletime" 
of  other  equipment.  Power 
driven  and  portable. 

Write  for  Illustrated  Literature. 


hRICK.-^! 


'STOA/E-' 


SAND 


OBAVIL  — * 


COP'L  - 


Portable  Machinery  Co.,  Inc.,  Passaic,  N.  J, 
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Do  You  Know  that 
Lightning  Flashes  May 
Cost  You  Thousands 
of  Dollars? 

Do  you  know  that  the 
Garton-Daniels  is  the  one  type 
of  Hghtning  arrester  that  has 
remained  unchanged  in  prin- 
ciple through  more  than  a 
quarter  century  of  service? 


Garton-Daniels 
Lightning 
Arresters 


That  their  small  air-gap  distance,  low  series 
resistance  and  positive  mechanical  circuit 
breaker  form  a  combination  which  is  perhaps 
the  most  efficient  and  reliable  lightning  pro- 
tective unit  known? 

That  right  now,  before  lightning  flashes  ac- 
tually interrupt  your  service  and  probably 
burn  out  some  apparatus,  it  is  indeed  the  time 
to  consider  lightning  protection  and  buy  suffi- 
cient Garton-Daniels  Lightning  Arresters  to 
protect  all  of  your  important  apparatus?  Sold 
by  Dealers  generally  the  world  over. 


Eli^ctric  Service^  SuppI/Ies  G>. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets     335  Oliver  Building     50  Church  Street     Monadnock  Building 
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Fabrica  da  OAZ 

FogSi)  0ci)notnicoi  par  alugv«l. 
Aquacedo^t  ptra  banftciro*.  :-: 
Lu*tr««  d*  gaz  •  lui  altctrica  am 
cftmbinafio  •  farroi   a  giz    pvt 

Abattecimsnto  do  AGUA 

D«ra  agui  quant*,  com 


Railway  Track -Work  Co. 
50th  end  Walnu-t  St. 

Philadelphia,  U.S.A. 

Gentlemen; 

I  should  be  obliged  if  you  would  forward  me 
particulars  of  your  Reciprocating  Track  Grinder,  as 
we  are  thinking  of  purchasing  a  machine  of  this  nature 
Our  present  grinder  is  one  of  the  type  manufactured  by 
^IHi^HHIi^i^^^BHi  but  ss  it  is  not  a  reclprocatinr 
one,  its  field  of  usefulness  is  limited. 

Our  system  is  550  Volt.  D.C.  and  our  gauge 
135  centimeters. 

Yours  very  truly. 


_.^.C»o  00  atphaito,  pi>A 

',  carboHnJe  e  olaot  asp*. 

■  a  F*briiM;3o  da  datin- 


FORNECIMENTOS 

O*  «l«rro,  padra  britada  a  taibro 
^anco.  Cal^amsnlot  a  paraltali- 
pipadot  •  factura  da  patialoa. 

FUNDIpAO 

Oa  farro,  metal  •  aliHtiinium 


JHE. 


General  Manager. 


The  Voice  of  Experience 

If  the  experience  of  this  South  American  company  in 
connection  with  track  grinders  stood  by  itself  alone 
it  would  hardly  be. conclusive  enough  to  be  of  impor- 
tance. But  it  is  precisely  the  same  as  that  of  scores  of 
electric  railways  in  the  United  States  who  have  found 
that  the 

Reciprocating  Track  Grinder 

is  the  only  machine  that  answers  the  demands  of  every 
condition  and  does  the  work  cheaply,  efficiently  and 
thoroughly. 

You  can  prove  this  fact  to  your  satisfaction  on  your 
own  tracks  at  our  risk. 


RAILWAY  TRACK-WORK  COMPANY 

30th  and  Walnut  Streets,  Philadelphia 
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Armco   Iron  Culvert   installed  under   a   heavy  fill  on  a   Western  Railway 

Don't  be  afraid  of  overloading  them 


Prof.  A.  N.  Talbot,  of  the  Material  Test- 
ing Laboratory  of  the  University  of 
Illinois,  applied  a  weight  of  eleven  tons 
to  the  lineal  foot  to  a  36-inch  ARMCO 
IRON  CULVERT  and  found  that  "The 
pipe  was  still  in  good  condition  and  there 
was  no  break  in  the  metal." 


Geo.  L.  Fowler,  consulting  mechanical 
engineer,  after  a  series  of  tests  on 
ARMCO  IRON  CULVERTS  of  vari- 
ous diameters  reported :  "With  a  cover- 
ing of  earth  equal  to  their  own  diameter 
they  are  uncrushable." 


The  picture  shown  above  proves  that  in  actual  service 

ARMCO  I  RON  CU  LVERTS 

measure  up  to  the  results  obtained  in  laboratory  tests. 


The  one  culvert  you  can  always  rely  on 
to  give  permanent  satisfaction  in  any  kind 
of  soil,  under  any  service  condition,  is 
ARMCO.     It  is  no  longer  necessary  to 


predict  long  life  for  these  culverts — 
countless  installations  in  all  parts  of  the 
country  enable  us  to  prove  it.  May  we 
submit  the  evidence  to  you? 


r       AMERICAN 


There  is  a  manufacturer  in  nearly  every  State,  and  in  Canada,  making  genuine 
rust-resisting  ARMCO  IRON  CULVERTS  and  other  products  of  ARMCO  IRON, 
such  as  flumes,  siphons,  tanks,  road  signs,  rooBng,  etc.  Write  for  full  information 
and  nearest  shipping  point  on  products  in  which  you  are  interested. 

Armco  Iron  Culvert  &  Flume 
iMfgrs.'  Association 

Transportation  Building,  Chicago 

>ii iiiiiuiiiiiiuiiiiiiiiiiiiiiiiiiiiuuiiiii uiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiMiiimiiiiiiiiiiuiiiiiiMiiiiiiiiiiiuriiiiuiiimiiiuniiiiimiiiiiiiiiiuiiiimiiiiiiriiiiniiiiiiiiiiiimiiiiiiiiininimiiiimriimiiiiniiimimmiiiniiniiiiiiiiiii iiimiiiiiimimmiiiiiiii|riiiiiii«Mi 
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Tell  your  Sales  Story 

to  the  electric   railway 
industry  in  the 

Annual  Maintenance  Number 

Electric  Railway  Journal    • 

March  22 

Last  Forms  to  Press  March  19 

Wire  Now 

what  space  to  reserve 
and  send  copy  and  cuts 
by  special  delivery  mail. 


Electric  Railway  Journal 

Member  Audit  Bureau  of  Circulations 

Tenth  Avenue  at  36th  Street,  New  York 
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National 

Pneumatic  Door  and  Step  Control 


All  reasonable  objections  to  women 
conductors  are  removed  when  you 
equip  your  cars  with  National  Pneu- 
matic Door  and  Step  Control. 

For  all  that  is  then  necessary  to  open 
and  close  the  doors  quickly,  positive- 
ly and  safely  is  to  push  a  button,  turn 
a  lever  or  press  a  pedal  as  you  desire. 


The  National  Pneumatic  engines  do 
all  the  work;  the  conductress  does 
all  the  thinking.  Her  job  is  simply 
that  of  a  car  cashier  at  better  than 
mercantile  wages. 

Here  is  the  way  to  settle  the  problem 
of  putting  the  selling  idea  on  street 
cars! 


INC. 


NATIONAL  PNP.'^TIC   COMPANY 

w 


50ChurcK5t  Now  York 


5l5taflm  5t  Chic^o 
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How  the  Lackawaeoa  Deseamieg  Proce 
eiimiiiates  two  very  serious  rail  faults 


Greater  Safety 

through  removal  of  all 
seamy  metal  from  the 
vital  part  of  the  base 


The  weak,  partially  decarburized  surface 
steel  of  the  original  ingot  is  ordinarily  fin- 
ished into  the  rail,  but  if  hot-milled  off  the 
partially  formed  rail  section,  at  the  loca- 
tions of  rail  head  and  base,  the  finishing 
rolls  complete  their  work  upon  clean,  solid 
high-carbon  steel  and  produce  a  harder, 
denser  and  finer  finish.  This,  in  short,  ex- 
plains how  the  Lackawanna  Deseaming 
Process  eliminates  seamy  bases  and  soft 
wearing  surface. 


Better  Service 

through  a  harder  top 
surface  that  is  not  so. 
apt  to  wear  down  or" 
slough  oflF 


.  *jjjt-^  — llmr-" 


Typical  base  seam — the  kind 
that  tends  to  open  up  and  cause 
fracture. 


Rail  head  sloughed  off 
under  the  cold-rolling  ac- 
tion of  the  wheels. 


TREATMENT  of  the  partially  finished  rail  bar  as  described  above  is  the  only 
recent  real  improvement  in  rail  manufacture — and  is  the  logical  way  of  meeting 
present-day  increases  in  wheel  load.  This  is  proven  by  the  marked  resistance  to  wear 
and  freedom  from  fracture,  which  Lackawanna  Deseamed  Rails  have  demonstrated  in 
several  years  of  service. 

Etching  away  the  head  and  base  surfaces  of  rails  made  by  this  process  shows  an 
entire  freedom  from  seamy,  streaky  metal  at  these  locations,  and  hardness  tests  also 
prove  that  the  metal  here  is  slightly  superior  to  that  in  the  body  of  the  rail. 

This  deseaming  process,   as  originated   and  controlled  exclusively  by   us,   is  now 

applied  (see  picture  below)  to  all  Lackawanna  Sections  of  50  pounds  per  yard  and  over. 

Those  seeking  safer  track,  greater  load  capacity  and  reduced  maintenance  expense 

can  profitably  study  our  illustrated  book  on  The  Lackawanna  Deseaming  Process, 

which  we  will  mail  on  request. 

Ask  for  our  booklet  "Improved  Track  Appliances."  392 


^^J^ 


ffffowanng  Steel  QmR^X 

LACKAWANNA,  N.  Y. 


ATLANTA 

BOSTON 

BUFFALO 


CHICAGO 

CINCINNAI  1 
CLtVELAM) 


DETROri  ST.  LOUIS 

NF.W  YORK  SAN  FRANCI.S<:o 

PlIIlADELl'HIA       HAVANA 
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In  Spite  of  Its  Looks- 

:his  picture  of  one  of  the  principal  streets  in  a 
leading  Western  American  city  is  not  so 
'ancient"  as  it  might  be  thought. 

Phis  view  of  Washington  Street,  Indianap- 
ohs,  was  made  in  1872.  That  is  only  47  years 
ago  and  there  is  many  an  active  resident  of 
Indianapolis  in  whose  memory  this  scene  with 
its  ox-drawn  springless  wagons  is  fresh  and 
vivid. 

It  is  the  greater  part  of  the  marvel  of  growth 
in  transport  methods  in  America — that  im- 
provement has  been  so  extremely  rapid. 


That  the  stage  coach  should  have  yielded  to  the 
horse  car  on  rails — the  horse  car  to  the  cable 
— the  cable  to  the  trolley — is  not  at  all  strange. 
But  that  all  of  these  successive  steps  should 
have  been  brought  about  in  less  than  half  a 
century  is  a  monument  to  the  men  who  have 
made  such  achievements  possible  in  so  short  a 
period  of  time. 

This  quick  moving  progress  could  not  have 
been  possible  except  as  every  department  of 
the  industry  kept  pace  with  it.  In  that  respect 
certainly 


Galena  Oils 

and 

Galena  Service 

have  carried  their  full  share  of  the  load.  Generally  speaking,  we 
think  it  is  fair  to  assume  that  they  have  been  not  laggards  but  leaders. 
Which  accounts,  of  course,  for  their  preeminence  of  use  in  the  field 
of  transportation  lubrication. 

Galena-Signal  Oil  Ca 

Franklin,  Pa. 
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G-E  Renewable- Pan 
Trolley  Frogs 


During  morning  and  evening  rush 
hours    290    cars    per    hour    pass 
around  the  Market  Street  loop 
in   San   Francisco — the   busiest 
traffic  point  on  the  coast.     A 
few  minutes  delay  creates  a 
serious  tie   up  reaching  for 
many  blocks  and  affecting 
thousands  of  people. 


G-E   Form   N    Renewable-Pan 
Trolley  Frogs,  with  their  record 
of    a    new   pan    installed    in   40 
seconds,  are  used  on  this  loop. 
Where  seconds  count,  the  time 
and  labor  saving  features  of 
this  frog  are  fully  appreci- 
ated.  Two  bolts  fasten  the 
pan  in  place — no  tamper- 
ing with  the  wires. 


General 


General  Office 


Co 


Electric 

,^^,—      Schenectady,  N.Y. 

^^  4n-Kg 
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Getting  the  Electric  Railway 

Industry  Back  Upon  Its  Feet 

THE  American  Electric  Railway  Association  held  in 
New  York  yesterday  what  in  many  respect  was 
the  most  successful  mid-year  meeting  in  the  series  of 
nine.  The  circumstances  surrounding  the  electric  rail- 
way industry  are  such  that  topics  not  vital  to  the 
continuation  of  this  essential  public  industry  must  be 
put  aside  for  the  time,  and  this  was  characteristic  of 
the  meeting  program.  The  report  of  the  committee  on 
readjustment  showed  a  determination  to  get  down  to 
fundamentals  and,  while  confessedly  preliminary,  indi- 
cates the  lines  upon  which  readjustment  must  be  brought 
about.  On  behalf  of  the  industry  the  committee  realizes 
that  some  relation  between  income  and  cost  of  service 
must  be  recognized  by  the  public  and  its  report  furnished 
a  fitting  prolog  to  the  discussion  on  the  salient  features 
of  service  at  cost  franchises,  and  on  modern  regulatory 
plans  and  theories.  It  was  an  excellent  idea,  also,  to  have 
placed  before  railway  operators  the  points  of  view  of 
the  investors  and  the  regulators,  as  was  done  at  the 
afternoon  session.  A  glance  in  the  mirror  now  and 
then  is  beneficial  and  under  present  conditions  will  not 
conduce  to  vanity. 

The  banquet  was  a  "wonder,"  in  point  of  attendance 
and  spirit.  Our  distinguished  guests  of  honor  must 
have  received  the  impression  that  while  the  meeting 
was  one  of  great  seriousness  the  occasion  was  far  from 
being  a  funereal  one. 

If  it  had  not  been  for  the  war  this  meeting  would 
have  been  the  tenth  in  the  series.  The  plan  of  holding 
a  winter  meeting  has  therefore  been  under  trial  long 
enough  to  prove  its  worth  or  otherwise.  It  has  been 
a  great  success  and  performs  a  function  complementary 
to  that  of  the  annual  convention.  This  year's  meeting 
was  the  best  of  all  and,  coming  after  the  war,  it  per- 
mitted the  thought  and  feeling  pent  up  for  two  years 
to  find  vent. 


jeopardizing  the  credit  of  many  investment  institutions, 
such  as  savings  banks  and  life  insurance  companies. 

Mr.  Sisson  also  brought  out  clearly  the  evil  reflex 
effect  of  this  persecution  on  those  responsible  for  it. 
In  attacking  the  utilities  unjustly  the  public  is  not  only 
injuring  the  interests  of  their  own  community  whose 
prosperity  depends  upon  an  efficient  and  prosperous 
electric  railway  system,  but  they  are  depreciating  the 
value  of  the  assets  of  the  organizations  for  popular 
saving.  The  municipal  authorities  who  deny  fair  treat- 
ment to  the  utilities  within  their  jurisdictions  discredit 
their  own  municipalities  in  the  eyes  of  bankers  and 
investors,  who  are  quick  to  discern  which  cities  have  a 
reputation  for  treating  invested  capital  within  their 
boundaries  fairly  and  which  have  not.  Finally,  the 
state  and  federal  authorities  who  are  ever  ready  to 
pile  burdens  on  these  public  servants  but  are  slow  in 
lending  them  a  helping  hand  will  find  that  they  are 
encouraging  a  popular  antagonism  to  private  enter- 
prise, and  investments  of  all  kinds,  and  are  encouraging 
the  establishment  of  a  state  socialism  with  its  ex-^ 
tinguishment  of  all  individual  incentive  and  effort. 

It  is  fortunate  that  these  facts  should  have  been 
stated  so  clearly,  and  that  they  should  have  been  said 
by  one  who  is  in  so  good  a  position  to  read  the  signs  of 
the  times  as  Mr.  Sisson. 


A  Banker  Gives  His  Views 

On  the  Electric  Railway  Situation 

IT  IS  WELL  that  the  association  asked  Mr.  Sisson 
yesterday  to  present  the  views  of  the  bankers  on 
the  present  situation.  Being  so  close  to  their  work, 
electric  railway  men  are  exposed  to  the  danger  of  anyone 
in  that  condition  of  failing  sometimes  to  get  the  proper 
perspective  of  a  given  situation.  Mr.  Sisson,  however, 
took  the  same  view  of  the  desperate  condition  of  the 
utilities  without  remedial  legislation  which  the  exec- 
utive officers  of  these  companies  have  been  forced  to 
adopt.  In  addition,  he  traced  the  responsibility  for 
the  greater  part  of  this  trouble  to  a  deplorable  indiffer- 
ence on  the  part  of  the  public  and  governing  authorities, 
who   in  their  disregard  of  the  rights  of  the  utilities  are 


Conflicting  Dates  of  Two 

Important  Railway  Meetings 

IT  WAS  UNFORTUNATE  that  the  American  Insti- 
tute of  Electrical  Engineers'  meeting  in  Boston,  at 
which  Calvert  Townley's  paper  on  "Some  Possibilities 
of  the  Steam  Railroad  as  Affecting  Future  Policies" 
was  presented,  and  the  mid-year  meeting  of  the  Amer- 
ican Electric  Railway  Association  in  New  York,  were 
scheduled  for  the  same  date  this  week.  To  be  sure,  Mr. 
Townley's  paper  was  assigned  to  the  morning  program, 
permitting  attendance  at  Boston  in  the  morning  and 
New  York  in  the  evening,  but  this  was  only  a  partial 
solution  of  the  difficulty.  The  occurrence  suggests  that 
secretaries  of  societies  might  co-operate  in  avoiding 
conflicts  of  meetings  when  any  considerable  num- 
ber of  men  might  desire  to  attend  more  than  one.  A 
few  years  ago  there  was  an  association  of  technical 
association  secretaries  for  this  very  purpose,  but  ap- 
parently it  is  not  functioning  at  present.  We  realize, 
of  course,  that  circumstances  beyond  control  frequently 
dictate  the  times  and  places  of  meetings.  This  was  un- 
doubtedly true,  at  least  in  part,  in  the  present  case,  for 
each  association  was  familiar  with  the  plans  of  the 
other.  Nevertheless  the  subject  is  worthy  of  atten- 
tion, particularly  in  connection  with  the  summer  and 
fall  convention  plans  which  will  be  laid  in  the  near 
future. 
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The  October  Convention  Would 

Be  Incomplete  Without  Exhibits 

THERE  are  many  reasons  in  favor  of  resuming  the 
exhibit  feature  at  the  annual  convention  of  the 
American  Electric  Railway  Association  next  October 
and  few  reasons  against  it.  For  three  years  there  has 
been  no  exhibit  and  consequently  no  opportunity  for 
a  great  many  electric  railway  men  to  study  at  first 
hand  what  the  manufacturers  have  been  doing  recently 
in  the  way  of  producing  improved  equipment.  Yet, 
during  these  three  years,  in  spite  of  the  war,  there 
have  been  tremendous  advances  in  the  manufacture  of 
railway  apparatus.  Indeed,  the  extraordinary  and 
arduous  conditions  which  have  prevailed  in  the  electric 
railway  field  have  greatly  stimulated  the  design  and 
manufacture  of  much  of  this  equipment.  For  examples, 
we  might  cite  the  one-man  car,  energy-checking  and 
saving  devices  and  various  processes  of  welding.  All 
of  these  have  become  more  important  than  ever  before 
in  the  electric  railway  field  as  the  result  of  the  critical 
condition  in  which  the  electric  railways  have  been  since 
1916. 

It  may  be  argued  that  the  electric  railway  companies 
are  not  in  affluent  circumstances  and  so  are  not  in 
a  position  to  extend  their  purchases  greatly.  Unfor- 
tunately, this  is  true.  But  the  equipment  which  would 
naturally  predominate  among  the  exhibits  at  the 
fall  convention  would  be  designed  either  to  save 
money  or  to  make  money.  Some  of  the  devices 
and  apparatus  belonging  to  the  former  class 
have  already  been  mentioned.  As  an  example  of 
the  latter  we  might  mention  collecting  and  register- 
ing apparatus  especially  designed  to  take  care  of 
the  odd  and  varying  fares  now  so  common  on  railway 
properties.  These,  with  the  equipment  and  supplies 
which  railways  have  to  purchase  to  keep  their  lines  in 
operation  will  naturally  form  the  basis  of  any  exhibit 
which  may  be  held  next  October. 

The  advantage  of  an  exhibit  does  not  lie  entirely  in 
the  fact  that  the  railway  manager  and  engineer  has  an 
opportunity  of  seeing  in  operation  a  new  device  or 
improvement  designed  for  use  on  his  property.  He  can 
talk  about  it  at  the  same  time  with  the  manufacturer 
and  other  railway  men  and  can  ask  any  questions  about 
it  which  he  desires.  The  educational  value  of  the  ex- 
hibits is  unquestioned,  especially  after  there  have  been 
none  for  three  years,  and,  indirectly,  they  increase 
electric  railway  traffic  by  making  the  service  more  de- 
sirable or  by  decreasing  its  cost. 

To  be  sure,  an  exhibit  requires  an  investment  of 
money,  energy,  thought  and  time.  Some  manufacturers 
and  possibly  some  railway  men  may  question  the  wis- 
dom of  this  expenditure  at  a  time  when  business  con- 
ditions are  as  unsettled  as  they  must  be  for  both  at 
the  close  of  the  world  cataclysm.  This  legitimate  doubt 
should  receive  due  weight,  but  we  believe  that  if  a 
general  vote  of  the  members  could  be  taken,  the  verdict 
would  be:  "the  ayes  have  it." 

The  action  of  the  executive  committee  on  March  13  in- 
dicates that  unless  unforeseen  difficulties  are  encountered 
in  the  preparation  for  the  convention  the  exhibits  will 
be  a  feature  of  the  fall  meeting.  The  convention  com- 
mittee, soon  to  be  appointed,  will  be  charged  with  the 
duty  of  making  provision  for  them.  We  bespeak  for 
the  committee  the  hearty  co-operation  of  all  manufac- 
turers, to  the  end  that  the  exhibits  this  year  shall  be 
unprecedentedly  successful  both  individually  and  collec- 
tively. 


An  Obvious  Duty  of  the 
New  York  Legislature 

WE  WONDER  if  the  people  of  New  York,  through 
their  representatives  in  the  State  Legislature,  will 
be  sufficiently  fair  minded  to  correct  a  defect  in  the  pub- 
lic service  commission  law  which  has  been  found  to  work 
an  injustice  toward  the  utilities  of  that  State.  The  in- 
completeness of  this  law  is  called  to  the  attention  of 
the  Legislature  in  the  annual  report  of  the  First  Dis- 
trict commission,  recently  made  public.  It  is  a  plain 
plea  for  justice,  and  we  hope  the  lawmakers  of  the  Em- 
pire State  will  rise  to  the  occasion  and  approve  the 
amendment  which  will  put  the  commission  in  a  position 
to  save  scores  of  essential  utilities  from  financial  dis- 
aster. 

As  pointed  out  in  this  report,  it  was  undoubtedly  the 
intention  of  the  Legislature  to  provide  in  the  public 
service  commission  law  for  tribunals  not  only  to  take 
care  of  the  complaints  of  consumers  and  patrons,  "but, 
recognizing  that  the  public  service  corporations  have 
legal  and  business  rights,  to  afford  them  also  a  tribunal 
which  should  im.partially  inquire  and  if  necessary  give 
relief  by  way  of  increased  rates."  Reference  is  made 
to  the  fact  that  in  isolated  cases  certain  cities  and 
villages  have  waived  franchise  conditions  so  that  a 
fair  settlement  might  be  made  with  the  utilities.  These 
acts  are  mentioned,  however,  as  "but  temporary  and 
makeshift  devices,"  and  it  is  suggested  that  the  com- 
mission, or  the  municipalities  or  the  corporations  should 
not  be  left  to  such  expedients. 

Ever  since  the  decision  of  the  Court  of  Appeals  in  the 
Rochester  case  was  announced  the  commission  has 
found  its  hands  tied.  Its  members  recognize  the  in- 
equity of  the  situation,  and  it  should  not  be  too  much  to 
expect  that  the  present  Legislature  will  take  prompt 
steps  to  correct  the  law  so  that  it  will  be  possible  to  deal 
equal  justice  to  the  utilities  and  to  the  consumer. 


The  Detroit  City  Government 
Wants  to  Run  the  Railway 

THE  latest  report  from  Detroit  is  that  the  city  and 
the  company  are  approaching  a  settlement  on  the 
question  of  the  purchase  of  the  city  lines  of  the  Detroit 
United  Railway.  This  is  certainly  a  wiser  plan  than 
the  first  suggestion  that  the  city  build  a  competitive 
system.  Municipal  ownership  and  operation  of  the 
present  Detroit  city  system  is  a  perilous  experiment  for 
the  taxpayer  in  Detroit,  but  the  expenditure  of  a  large 
sum  of  money  to  go  into  competition  with  the  private 
company  would  be  insufferably  stupid.  San  Francisco 
stands  as  a  living  example  that  this  is  so. 

Seattle  started  a  similar  program  on  a  small  scale, 
but  the  city  and  the  railway  decided  that  such  a  course 
was  suicide.  At  Seattle  it  was  a  case  of  getting  to- 
gether or  hanging  separately.  The  start  was  made 
toward  getting  together,  and  this  was  finally  effected  as 
in  Detroit.  The  recent  decision  of  the  Supreme  Court, 
as  reported  in  our  issue  of  Jan.  18,  undoubtedly  hastened 
the  latter  city  in  deciding  because  it  declared  that 
the  city  could  not  compel  the  company  to  give  service 
on  the  lines  on  which  the  franchises  had  expired  except 
at  a  rate  which  would  earn  a  fair  return  on  the  invest- 
ment. 

If  the  decision  of  the  city  government  to  engage  in 
railway  operation  is  ratified  by  the  electorate,  as  it 
must  be  to  become  legal,  Detroit  will  be  the  third  large 
city  in  this  country  to  adopt  municipal  ownership  and 
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operation.  There  will  therefore  be  an  opportunity  oi 
judging,  after  a  few  years,  whether  a  municipality  can 
operate  an  electric  railway  property  as  successfully, 
all  things  considered,  as  a  private  corporation.  For 
^11,  except  possibly  the  taxpayers  in  the  cities  conduct- 
ing the  experiment,  the  trial  will  certainly  be  an  in- 
teresting one. 


far  less  delay  in  adjusting  income  to  expenses.  Above 
all,  let  us  hope,  the  people  in  1925  will  be  as  strong 
boosters  of  their  car  service,  and  with  reason,  as  they 
were  vigorous  knockers  in   1915. 


The  Electric  Railway 

Industry  Is  "Coining  Back" 

IN  EXPRESSING  his  pleasure  at  the  success  of  the 
recent  Cleveland  meeting  of  the  Central  Electric  Rail- 
way Association,  Charles  L.  Henry  characterized  the 
situation  in  the  happy  phrase:  "The  Central  Associa- 
tion is  'coming  back.'  "  We  agree  with  Mr.  Henry  in 
this  conclusion  and  will  go  him  one  better  by  saying 
that  the  industry  as  a  whole  is  "coming  back,"  or  we 
mistake  greatly  the  signns  that  are  about.  The  mere 
statement  is  not  sufficient  in  itself,  however,  and  it 
raises  in  the  mind  several  questions  which  are  well 
worth  consideration  at  the  dawn  of  the  era  of  recon- 
struction and  readjustment.  They  are  especially  apt 
as  yesterday's  meeting  of  the  American  Association  is 
reviewed.  The  questions  worth  pondering  at  this  time 
are:  Why  does  the  industry  need  to  come  back?  What 
is  it  to  come  back  from?  What  is  it  to  come  back 
to?  Each  railway  man  will  have  his  own  answers  to 
these  questions,  colored  by  his  own  experience.  There 
are  points,  however,  on  which  all  of  the  answers  "will 
be  sure  to  agree. 

The  industry  needs  to  come  back  in  order  that  the 
communities  which  it  serves  may  have  good  transporta- 
tion of  the  types  which  the  electric  railways  are  best 
fitted  to  give.  A  unique  combination  of  circumstances 
has  made  it  physically  impossible  of  late  for  the  aver- 
age electric  railway  to  give  good  service  and  pay  all 
legitimate  expenses.  War  burdens  were  superimposed 
upon  others  almost  unbearable  and  many  fine  proper- 
ties have  temporarily  broken  down  under  the  strain. 

The  industry  needs  to  come  back  from  the  depression 
under  which  it  has  been  laboring.  The  past  few  years 
have  been  a  nightmare  to  owners  and  operators,  as  they 
have  tried  to  meet  the  demands  for  better  service,  better 
wages  and  higher  prices  for  money  and  supplies.  These 
things  have  increased  faster  than  the  ability  to  meet 
them,  that's  all.  At  last  it  became  imperative  to  ask 
the  public  to  overlook  franchise  stipulations,  tradition 
and  general  affection  for  the  nickel  as  a  fare  unit,  and 
reluctantly  the  public  has  done  so,  at  least  to  a  partial 
extent. 

The  new  status  of  the  industry  toward  which  we  are 
now  being  impelled  forcibly  by  circumstances  will  be 
radically  different  from  that  of  five  years  ago.  In  fact, 
the  difference  will  be  startling  when,  for  example, 
1925  and  1915  are  compared.  Prophecies,  particularly 
in  print,  are  dangerous,  but  some  things  are  plain.  Net 
income  will  be  surer  because  the  public  will  take 
more  direct  financial  responsibility  in  the  business. 
Service  will  be  better  because  the  needs  of  the  traveling 
public  will  be  better  understood  and  the  general  public 
will  be  willing  to  supplement  the  railway  income  if 
necessary  to  insure  first-class  service.  There  will  be 
no  speculative  profits  but  capital  legitimately  invested 
will  be  amply  secured.  The  public  will  have  a  larger 
part  in  the  management  of  properties  and  there  will  be 


Public  Service  Proposes  Zone  System 

With  Stand-By  and  Mileage  Charges 

THE  zone  system  proposed  by  the  Public  Service 
Railway  is  an  important  step  toward  the  more 
general  adoption  of  a  logical  fare  for  local  transporta- 
tion. By  basing  the  charge  for  the  service  upon  its 
cost,  accuracy  is  substituted  for  guess  and  a  scientifi- 
cally determined  and  flexible  fare  takes  the  place  of 
one  which  any  change  in  conditions  is  likely  to  make 
unfair  for  either  the  company  or  the  public — and  the 
companies  have  learned  by  sad  experience  that  it 
takes  much  longer  to  raise  a  fare  which  is  too  low  than 
to  lower  one  which  is  too  high. 

The  lighting  and  power  companies  for  many  years 
have  known  that  their  expense  of  supplying  energy  can 
be  separated  into  two  factors:  the  stand-by  charge,  or 
that  representing  the  readiness  to  serve,  and  the  actual 
operating  expense  of  generating  the  kilowatt-hours  con- 
sumed. Water  companies  have  also  adopted  this  method 
of  charge,  in  a  number  of  instances.  The  expense  of 
providing  transportation  is  capable  of  a  similar  divi- 
sion, but  up  to  this  time  no  one  has  attempted  to  allocate 
fares  on  that  basis.  Where  fares  are  based  strictly  on 
the  distance  travelled,  as  has  been  the  case  in  the  past 
on  the  steam  railroads  in  many  states  except  for  the 
additional  few  cents  required  to  make  an  even  nickel, 
we  have  an  effort  to  cover  both  items  of  expense  by 
a  charge  covering  only  one  of  them.  Where  the  other 
horn  of  the  dilemma  has  been  chosen,  as  by  the  electric 
railway  companies  in  establishing  a  uniform  fare  which 
would  answer  for  all  distances  within  a  city,  we  have 
an  example  of  the  extreme  which  has  been  reached  in 
the  other  direction. 

Either  of  these  systems  can  be  made  to  answer  for 
a  time  and  so  long  as  the  surrounding  conditions  are 
favorable,  but  both  develop  weaknesses  as  soon  as  the 
circumstances  become  less  propitious.  The  uniform  fare 
regardless  of  the  distance  is  particularly  vulnerable 
with  rising  prices  of  operation,  because  if  the  system 
is  at  all  large  the  charge  for  transportation  has  to  be 
made  so  high  as  inevitably  to  drive  away  the  short- 
haul  traffic. 

These  considerations  have  led  to  the  various  attempts 
by  electric  railways  in  this  country,  which  have  been 
more  or  less  successful,  to  combine  the  two  plans  under 
the  two-zone  systems.  This  is  undoubtedly  a  move  in 
the  right  direction,  but  it  still  runs  the  danger  of  dis- 
couraging traffic  in  either  the  central  or  outlying  zones. 
The  chief  im.pediment  in  the  past  to  a  more  exact  system 
has  been  the  seeming  difficulty  of  collecting  and  ac- 
counting for  fares,  but  this  the  management  of  the 
Public  Service  Railway  believes  it  has  overcome.  The 
plan  of  entrance  checks  with  pay-leave  is  a  bold  solution 
of  the  problem  on  such  a  large  system  as  that  in  New 
Jersey,  but  a  trial  of  the  system  is  certainly  worth 
making.  We  hope  that  the  Board  of  Public  Utility  Com- 
missioners will  grant  the  application,  because,  while  the 
plan  is  avowedly  designed  primarily  for  the  needs  of  the 
Public  Service  system,  its  success  there  will  be  of 
great  technical  value  to  other  properties  which  are 
struggling  with  the  fare  question. 
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A  Square  Deal  Is  Needed 

All  the  Railways  Want  Is  That  They  Be  Valued  at  Cost  of 
Establishment  and  That  They  Receive  an  Inviting  Return  to 
Compensate  Capital  for  Risks  Assumed  and  Service  Performed 

By  A.  MERRITT  TAYLOR 
President  Philadelphia  &  West  Chester  Traction  Company,  Philadelphia,  Pa. 


B 


''iS^%-msm'sm?v  T^  EFORE  the  war,  in 
many  localities,  the 
public  attitude  toward 
public  utility  companies  had 
become  distinctly  antagon- 
istic. This  antagonism  was 
brought  about  in  part  by 
certain  companies  which  had 
pursued  practices  inimical 
to  the  public  welfare.  It  en- 
abled designing  politicians 
and  public  officials  to  serve 
their  selfish  purposes  by 
making  reprisals  against  the 
electric  railway  industry. 
Such  practices  have  now  been  outlawed,  and  the  public 
has  been  safeguarded  against  their  recurrence  by  ef- 
fective legislation.  Consequently  a  reconstruction  of 
public  sentiment  respecting  corporate  enterprises  is 
now  distinctly  in  order  and  is  actually  taking  place. 

Safeguarding  Both  Utilities  and  the  Public 

Owners  and  managers  of  electric  railways  must  ac- 
cept this  favorable  opportunity  and  co-operate  in  de- 
veloping and  establishing  certain  specific,  vital,  funda- 
mental and  just  principles  which  will  safeguard  and 
advance  the  interests  of  the  public  and  of  the  public 
utility  companies.  The  most  important  of  these  prin- 
ciples are: 

1.  Electric  railways  are  entitled  to  franchises  which 
will  assure  the  owners  against  loss  of  capital  or  income 
resultant  from  franchise  renewals  being  denied  them, 
or  from  unreasonable  and  confiscatory  burdens  being 
forced  upon  them. 

2.  Electric  railways  are  entitled  to  have  equitable  val- 
uations made  of  their  properties  as  a  basis  for  financ- 
ing and  rate-making. 

3.  Electric  railways  are  entitled  to  charge  rates  which 
will  adequately  compensate  the  owners  for  the  capital 
invested,  for  the  risks  assumed  and  for  the  service  per- 
formed. 

Corporations  which  have  engaged  in  enterprises  un- 
justifiable from  an  economic  viewpoint,  or  which  through 
gross  over-capitalization  are  unable  to  accept  and  adopt 
the  foregoing  principles  and  to  serve  the  public  prop- 
erly, constitute  an  abnormal  class  which  the  American 
Electric  Railway  Association  cannot  justly  sustain. 

The  legislatures,  public  service  commissions  and  mu- 
nicipal governments  are  mainly  composed  of  lawyers 
and  laymen  who  have  had  little,  if  any,  experience  in 
the  financing,  construction  and  establishment  of  electric 
railways  as  going  concerns.  Consequently  many  of  them 
have  slight  conception  of  the  elements  of  cost  which 
must  be  included  in  arriving  at  a  fair  valuation  of  an 
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established  electric  railway  property  as  a  basis  for 
financing  or  rate-making;  or  of  what  constitutes  an 
equitable  and  necessary  return  adequately  to  compensate 
the  owners  for  the  use  of  the  capital  invested,  for  the 
risks  assumed  and  the  service  performed  in  the  public 
interest;  or  what  franchise  provisions  are  essential  to 
safeguard  the  public  and  corporate  interests  from  the 
broadest  viewpoint. 

It  is,  therefore,  the  duty  of  railway  executives,  as  op- 
erators and  as  citizens,  to  lay  before  these  public  of- 
ficials the  facts  developed  during  many  years  of  prac- 
tical experience,  with  substantiating  evidence,  which 
will  aid  them  in  arriving  at  just  decisions  and  in  dis- 
pensing exact  justice  to  all  parties. 

Franchises  Can  Be  Standardized 

A  franchise,  as  it  stands  to-day,  certainly  has  no  other 
function  or  virtue  than  that  of  an  instrument  under 
whfch  private  capital  performs  a  public  service,  and  the 
idea  of  any  inherent  value  attaching  to  it  has  long  ago 
evaporated  in  the  mind  of  everyone  who  knows  any 
thing  about  the  subject.  Blundering  attempts  to  insure 
good  service  and  to  restrict  profits  have  resulted  in 
tying  up  most  electric  railways  in  unfair,  inelastic, 
impracticable  and  dangerous  covenants  which  have  ac- 
tually prevented  uniform  good  service,  encouraged  dis- 
criminatory charges  and  brought  capital  to  the  brink 
of  disaster. 

In  the  interest  of  both  parties,  therefore,  electric 
railway  franchises  must  be  revised  along  reasonable  and 
scientific  lines  so  that  they  will  produce  the  result  for 
which  they  exist.  They  must  assure  the  owners  of  the 
right  to  possess  and  operate  their  properties  at  least 
until  they  are  fully  reimbursed  for  the  value  together 
with  an  equitable  return. 

Electric  railway  properties  should  not  be  subjected 
to  special  taxes  or  other  burdens  in  the  nature  of  taxes, 
such  as  street  paving,  to  an  extent  in  excess  of  the 
levies  laid  on  other  lines  of  capital  and  industry.  All 
provisions  with  regard  to  service  and  limitations  as  to 
rates  of  fare  can  be  best  left  to  public  service  commis- 
sions for  determination  when  action  becomes  necessary 
under  unforeseen  and  varying  conditions  which  are 
bound  to  develop. 

The  electric  railway  franchise  is  susceptible  of  scien- 
tific standardization  which  will  assure  the  public  and 
the  corporate  enterprise  of  a  "square  deal."  It  is  the 
duty  of  the  association  to  develop  promptly  a  standard 
form  of  franchise  which  will  by  its  terms  conserve  the 
best  interests  of  both  parties. 

What  Is  a  Fair  Valuation? 

More  than  twenty  years  of  experience  in  financing, 
constructing,  reorganizing  and  operating  public  utility 
properties,  and  years  of  experience  gained  from  the 
public  viewpoint  as  Transit  Commissioner  and  Director 
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of  the  Department  of  City  Transit  of  Philadelphia,  and 
as  Manager  of  the  Division  of  Passenger  Transportation 
and  Housing  of  the  United  States  Shipping  Board, 
Emergency  Fleet  Corporation,  have  led  me  to  conclude 
that  there  is  slight,  if  any,  real  ground  for  a  difference 
of  opinion  between  corporations  officered  by  practical 
and  honest  men  and  honest  and  practical  public  officials 
as  to  what  constitutes  a  just  formula  for  the  valuation 
of  electric  railway  properties  which  have  been  con- 
structed where  the  present  and  prospective  population 
and  traffic  justify  their  existence. 

A  just  valuation  of  a  legitimate  electric  railway  prop- 
erty must  include: 

Just  compensation  for  services  performed  in  devel- 
oping, establishing  and  financing  the  project. 

The  amount  of  all  legitimate  costs  and  expenses  in- 
curred in  the  incorporation  of  the  company  and  in  se- 
curing its  franchises  and  rights-of-way,  and  the  cost  of 
maintaining  its  organization  and  of  engineering  during 
the   development   period. 

The  cost  of  securing  the  capital  required  for  the  de- 
velopment of  the  enterprise. 

The  cost  of  constructing  and  of  equipping  its  prop- 
erty. 

The  cost  of  construction  required  by  the  terms  of 
franchises  and  ordinances,  such  as  street  paving,  etc. 

All  operating  deficits  and  depreciation  which  accrue 
when  these  items  cannot  be  met  out  of  income. 

All  obsolesence  charges  which  cannot  be  met  out  of 
net  income  without  depriving  invested  capital  of  its 
just  return. 

A  just  and  profitable  return  on  capital  invested,  which 
of  necessity  must  accumulate  as  a  capital  charge  up  to 
the  time  when  such  a  return  can  be  currently  paid  out 
of  net  income. 

On  their  part,  the  electric  railways  must  either  ac- 
cept this  formula  or  its  equivalent  for  the  valuation 
of  their  properties  or  be  open  to  the  charge  of  unfair- 
ness. And  the  public  likewise  must  be  brought  to  recog- 
nize that  such  companies  as  agree  to  accept  and  abide 
by  such  a  valuation  are  standing  on  an  honorable  basis 
which  justifies  and  is  entitled  to  public  support. 

Rates  Must  Yield  Inviting  Return 

The  elements  of  the  true  value  of  an  electric  railway 
property  having  been  thus  defined,  the  question  arises 
as  to  what  rate  of  return  the  ovraers  are  entitled  to  re- 
ceive. 

The  development  of  every  electric  railway  property  is 
accompanied  by  material  risk  to  the  capital  invested 
therein  which  entitles  the  owners  to  special  compensa- 
tion. In  rare  cases  where  capital  invested  in  such  an 
enterprise  is  represented  solely  by  stock,  each  investor 
assumes  the  same  and  equal  risk  in  proportion  to  the 
amount  of  his  subscription,  and  is  entitled  to  his  pro- 
portionate share  of  the  profits. 

Usually,  a  large  portion  of  the  capital  is  borrowed  on 
bonds  or  other  obligations  yielding  a  fixed  rate  of  return 
which  is  assured  by  the  stockholders  who  supply  and 
place  at  risk  the  remaining  capital  required.  Under  these 
conditions,  the  capital  borrowed  assumes  little,  if  any, 
risk,  and  practically  the  entire  risk  of  the  enterprise  is 
focused  upon  the  investment  of  the  stockholder,  who  is 
entitled  to  be  compensated  accordingly. 

Those  not  familiar  with  the  practical  side  of  the 
problem  will  of  course  argue  that  the  investor  takes  no 
risk  if  the  company  be  assured  the  right  to  charge  such 


rates  of  fare  as  will  yield  an  adequate  return  on  the 
value  of  the  property.  Recent  experience  has  demon- 
strated the  fallacy  of  this  argument,  because  in  the  case 
of  many  electric  railways  in  this  country  the  travel  so 
declines  with  increases  in  fare  that  an  adequate  return 
on  the  investment  cannot  be  earned  at  any  rate  of  fare. 

The  expectation  of  profits  commensurate  with  the 
risks  assumed  is  the  force  which  impels  courageous 
pioneers  and  investors  to  pool  their  interests  and  to 
engage  in  constructive  public  service  enterprises.  If 
such  a  return  is  to  be  denied,  they  will  certainly  seek 
other  fields  which  yield  adequate  profit  with  ample  se- 
curity. 

The  investor  knows  that  he  can  secure  a  return  of 
from  6  per  cent  to  8  per  cent  (varying  according  to  lo- 
calities) from  well-secured  first  mortgages  and  upon 
well  seasoned,  and  in  many  instances  equally  safe, 
standard  railroad  and  industrial  stocks  which  have  a 
wide  market  and  which  are  readily  marketable.  He 
naturally  asks  why  he  should  invest  his  money  in  the 
development  of  public  service  enterprises,  the  earning 
capacity  of  which  is  yet  to  be  proved  but  will  in  any 
event  be  limited  by  a  commission  to  8  per  cent,  when 
he  can  invest  his  money  and  keep  it  in  liquid  form 
without  taking  any  such  risks  and  with  the  assurance 
of  an  equal  or  greater  return  at  the  start,  with  every 
prospect  in  many  instances  of  increasing  returns  from 
increasing  profits  of  the  business. 

Moreover,  the  man  who  has  the  courage,  standing  and 
ability  which  enable  him  to  establish,  finance  and  con- 
struct electric  railways  in  anticipation  of  development 
and  public  requirements,  and  to  foster  and  secure  the 
development  of  his  territory  and  the  resultant  earning 
capacity  for  his  undertaking,  is  not  going  to  engage  in 
such  work  unless  he  is  permitted  to  make  a  profit  (over 
and  above  the  returns  allowed  investors)  which  is  ade- 
quate to  justify  his  undertaking 

Many  electric  railway  executives  and  operating  men 
who  are  not  familiar  with  the  circumstances  which  con- 
trol the  investor  in  selecting  his  field  for  investment,  or 
with  the  factors  which  regulate  the  decision  of  men 
and  organizations  engaged  in  constructive  enterprises 
in  selecting  the  field  for  their  activities,  are  prone  to 
regard  only  the  immediate  necessities  of  their  companies 
in  discussing  what  is  an  adequate  rate  of  return  on  the 
capital  invested.  They  must  learn  to  view  the  subject 
broadly  and  have  the  courage  to  stand  up  for  their  rights 
rather  than  for  their  necessities. 

The  electric  railway  which  goes  before  a  commission 
and  accepts  as  satisfactory  the  fixation  of  a  valuation 
or  a  rate  of  fare  which  will  no  more  than  preserve  the 
life  of  the  property  and  which  will  deny  to  the  ovimers  a 
return  that  they  are  justly  entitled  to  receive,  is  a 
party  to  the  establishment  of  a  destructive  precedent 
and  is  a  traitor  to  the  industry. 

This  country  is  approaching  an  era  of  prosperity  and 
vast  extension  of  industry.  Money  will  be  in  great 
demand,  and  those  who  have  money  to  invest  already 
have  the  opportunity  of  investing  it  in  well  established, 
substantial  and  profitable  industrial  enterprises  and 
other  securities  which  are  now  offering  high  rates  of 
return. 

There  is  some  room  for  difference  of  opinion  as  to  the 
rate  of  return  which  should  be  allowed  on  the  value  of 
electric  railway  properties,  and  in  reaching  a  conclu- 
sion it  is  necessary  to  consider  the  rate  of  return  which 
can  be  secured  on  safe  securities  issued  by  other  in- 
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dustries  which  are  immune  from  the  risks  which  con- 
front the  development  and  operation  of  the  average 
railway  property. 

Unless  electric  railway  properties  are  enabled  to 
charge  rates  which  will  yield  an  inviting  return  on  their 
cost  and  adequately  compensate  capital  for  the  risk  as- 
sumed and  for  the  service  performed,  capital  is  going 
to  be  diverted  into  other  channels  which  are  open  for 
profitable  investment;  and  electric  railways  will  be  pre- 
vented by  the  action  of  public  officials  from  establishing 
and  performing  such  service  as  the  public  interest  re- 
quires. 

I  have  too  much  confidence  in  the  common  sense  of 
the  average  American  to  believe  that  the  electric  rail- 
way industry  is  going  to  be  denied  a  "square  deal" 
after  the  public  understands  that  what  the  railways 
want,  and  all  they  want  and  require,  is  that  the  proper- 
ties shall  be  valued  at  what  it  cost  to  establish  them.  All 
they  want  is  the  right  to  charge  a  rate  of  fare  which 
will  yield  a  return  reasonably  compensatory. 

What  the  Association  Should  Do 

I,  therefore,  make  the  following  constructive  sug- 
gestion : 

The  immediate  duty  of  the  American  Electric  Railway 


Association  is  to  assemble  and  print  for  publication  a 
complete  and  clear  statement  which  will  conclusively 
demonstrate  to  the  public  mind  a  constructive  and 
mutually  beneficial  form  of  franchise,  the  truth  about 
valuations,  and  what  constitutes  a  just  return. 

This  information  should  be  placed  in  the  hands  of 
the  governors,  members  of  the  legislatures,  public  serv- 
ice commissioners  and  municipal  authorities  in  all  states. 
It  should  be  furnished  to  every  newspaper.  It  should  be 
furnished  by  each  electric  railway  to  every  one  of  its 
passengers  and  security  holders.  Moreover,  the  officers 
of  each  member  company  should  be  urged  to  confer 
with  the  editors  of  all  local  newspapers  in  the  districts 
which  they  serve  and  secure  their  aggressive  co-opera- 
tion in  bringing  about  a  "square  deal"  between  electric 
railways  and  the  public. 

I  fully  recognize  that  this  is  a  big,  costly  and  difficult 
constructive  undertaking  which  will  require  the  best 
brains  and  ability  in  our  organization  and  the  thorough 
co-operation  of  member  companies,  but  the  solvency  and 
life  of  the  industry  must  be  preserved. 

We  must  ■  convince  the  people  that  we  are  prepared 
to  give  and  receive  a  "square  deal."  Then  every  honest 
American  will  become  an  ally  of  our  industry  and  our 
cause  will  be  won. 


Reproduction  Cost  Is  Fair' 

No  Deduction  for  Depreciation  if  Property  Is  in  Normal  Per 
Cent  Condition,  and  None  Otherwise  Unless  Utility  Is  Re- 
lieved of  Rehabilitation  Up  to  Normal  Per  Cent  Condition 

By  H.  H.  CROWELL 

Vice-President  Michigan  Railway,  Grand  Rapids,  Mich. 


THE  old  order  must  go.  It  is  evident  that  new  re- 
lationships must  be  established  between  those  who 
receive  electric  railway  service  and  those  who 
render  it  if  the  various  parties  are  to  be  satisfied.  The 
parties  in  interest  are  the  user  of  the  service,  the  em- 
ployee in  the  service,  the  creditor  of  the  corporation  and 
the  owner  of  the  equity.  The  fundamentals  involved 
are  "safe  and  adequate  service"  at  "just  and  reason- 
able rates." 

In  the  formation  of  new  contracts  for  a  continuance 
of  the  service,  definite  agreements  should  be  had  in  re- 
gard to  the  following  points:  Fair  rate  for  service; 
fair  return  on  value  of  property;  maintenance  of  in- 
tegrity of  capital  and  recovery  of  investment  upon 
termination  of  the  contract.  ' 

The  agreement  as  to  fares,  at  least  in  the  first  in- 
stance, will  be  subject  to  the  right  of  the  State  or  its 
duly  delegated  authority  to  control  public  service,  but 
provision  must  be  made  for  flexibility  in  order  to  retain 
fixed  relations  under  changing  conditions. 

It  has  been  suggested  that  an  agreement  based  on 
service  at  cost  would  make  for  a  betterment  of  condi- 
tions and  would  eliminate  opportunity  for  excess  profits 
to  the  corporation  or  excess  fares  to  the  public,  as  well 
as  stabilize  the  securities  of  utility  corporations  and  re- 
duce speculation  therein  to  a  minimum. 


•Abstract  of  discussion  of  report  of  committee  on  readjustment 
at  mid-year  meeting  of  American  Electric  Railway  Association, 
New  York,  Marcli  14,  1919. 


Presuming  that  the  public  desires  to  receive  service 
from  a  privately  owned  and  operated  utility  and  is 
willing  to  pay  a  fair  rate  while  adequate  service  is  ren- 
dered, and  that  the  general  plan  or  agreement  under 
which  operations  are  to  be  carried  on  is  to  be  the  cost- 
of -service  plan,  we  must  value  the  property  to  be 
used  and  determine  the  capital  on  which  a  return 
will  be  allowed,  which  capital  will  from  time  to  time  be 
increased  as  additions  and  betterments  to  property  are 
made.  How  shall  that  value  be  determined,  or  rather,  in 
the  circumstances,  what  will  be  fair  and  equitable  to  both 
parties  as  a  base  on  which  to  determine  the  rate  of 
return  and  the  rate  of  fare  that  will  afford  such  return  ? 

Valuation  of  Old  Properties  Raises  Differences 
If  one  were  to  establish  a  new  utility  for  public  service, 
it  would  be  comparatively  easy  to  agree  upon  the  value 
or  amount  in  dollars  upon  which  the  owner  was  entitled 
to  earn  a  fair  return.  When  a  property  is  well  designed 
and  honestly  built,  the  value  is  at  least  equal  to  the 
cost,  including  legitimate  outgoes  required  to  bring  the 
enterprise  to  a  point  where  it  is  ready  to  operate,  or 
capitalized  estimated  net  earnings  at  a  given  rate  of 
interest,  the  latter  being  a  matter  of  judgment  and 
opinion. 

Unfortunately  we  have  to  consider  properties  which 
have  been  in  operation  for  some  time,  either  profitably 
or  unprofitably,  and  differences  of  opinion  will  arise 
(as  in  past  rate-fixing  proceedings)   in  regard  to  what 
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methods  of  valuation  should  be  used,  what  should  be 
included,  what  should  be  excluded  and  what  really  con- 
stitutes value. 

We  are  all  too  familiar  with  the  decisions  of  courts  in 
favor  of  present  value,  and  the  rulings  of  many  public 
service  commissions,  the  net  result  of  which  is  prac- 
tically to  confiscate  the  difference  between  reproduction 
cost  new  and  a  value  based  on  the  theory  that  certain 
physical  elements  of  the  plant  and  property  are  not  new 
and  that  a  certain  portion  of  their  probable  useful  life 
is  exhausted,  irrespective  of  whether  or  not  capital 
equivalent  in  amount  has  been  withdrawn  from  the 
enterprise. 

How  TO  Value  a  Property 

We  are  not  now  concerned  with  the  usual  rate-fixing 
proceeding  where  the  regulating  authority  may  exercise 
its  judgment  as  to  the  value  or  rate  base.  We  are  con- 
sidering an  equitable  agreement  for  future  service. 

It  would  not  be  excessively  difficult  to  determine  the 
value  of  a  property  for  purchase  or  sale.  We  would  un- 
dertake to  determine  the  dependable  net  earnings,  and 
it  would  be  a  simple  matter  to  capitalize  such  earnings 
at  any  satisfactory  rate  of  return.  This  amount,  less 
any  cost  necessary  to  restore  the  physical  property  to 
first  class  working  condition,  would  represent  the  com- 
mercial value.  This  value  would  not  remain  constant 
but  would  rise  and  fall  with  changing  conditions. 

Again,  we  are  not  presently  concerned  with  net  earn- 
ings in  determining  the  value  for  future  service,  since 
the  earnings  are  the  resultant  of  a  fixed  rate  made  under 
different  conditions. 

Dedication  Anew  to  Public  Service 

Briefly,  the  State  granted  a  corporation  a  charter  that 
it  might  exist  and  exercise  its  corporate  functions  as 
defined  in  its  charter  during  its  corporate  life. 

The  State,  under  its  police  power,  has  the  supreme 
right  to  control  public  service.  It  has  declared  trans- 
portation to  be  affected  with  the  public  service  and,  as 
such,  subject  to  regulation  and  control. 

When  the  State  offered  to  the  utility  the  right  to  func- 
tion in  the  public  service,  it  implied  that  the  corporation 
might  function  with  profit  since  it  has  the  undoubted 
need  and  right  to  the  means  of  livelihood. 

The  corporation  operated  in  accordance  with  its  os- 
tensible purpose.  Its  rate  of  charge  was  fixed  by  fran- 
chise or  regulated  by  the  State  or  its  duly  delegated 
authority;  and,  because  of  the  binding  force  of  its  con- 
tract or  of  the  regulation,  it  has  been  obliged  to  con- 
tinue service  under  conditions  never  contemplated  when 
the  contract  was  made. 

The  period  of  sacrifice  should  end.  A  fair  return 
should  be  earned  from  now  on.'  The  property  is  to  be 
dedicated  anew  to  the  public  service,  and  the  public  ac- 
cepts anew  such  dedication  rather  than  furnish  its  own 
service.  Is  there  not  really  a  new  taking  of  the  property  ? 
If  so,  should  not  its  value  be  determined  by  considering 
the  capital  that  now  would  be  required  to  create  the 
property  and  estabhsh  it  upon  its  present  basis? 

Depreciation  Not  Deductible 

The  following  seems  true :  No  property  can  be  main- 
tained at  100  per  cent  new  condition.  Utility  properties 
made  up  of  many  elements  in  various  groups,  after  a 
period  of  operation,  can  be  brought  to  a  certain  per  cent 
condition,  something  less  than  100,  which  is  the  normal 
per  cent  condition  for  that  property.     The  property,  in 


this  normal  per  cent  condition,  represents  100  per  cent 
investment ;  and  there  having  been  no  actual  withdrawal 
of  capital,  the  value  upon  which  a  return  should  be 
earned  is  the  full  investment  value,  or  100  per  cent. 
That  is,  unless  the  per  cent  condition  is  lower  than  the 
normal  per  cent  condition  for  the  property,  the  property 
should  be  credited  with  a  value  equal  to  the  cost  of  re- 
production at  the  time  of  the  valuation. 

For  example,  assume  that  it  would  cost  $1,000,000  to 
reproduce  a  property,  that  the  normal  condition  is  85 
per  cent  and  that  the  property  is  in  this  condition.  Then 
the  rate-making  base  should  be  100  per  cent  of  the  re- 
production cost  of  the  property,  it  being  demonstrated 
that  15  per  cent  of  the  cost  of  the  property  has  not  been 
withdrawn  or  returned  to  the  owners. 

If  the  property  is  in  75  per  cent  condition,  100  per 
cent  of  the  reproduction  cost  of  the  property  should  be 
the  rate-making  base  unless  the  owner  is  to  be  relieved 
of  the  liability  to  rehabilitate  to  the  extent  of  the  10 
per  cent  deficiency  in  condition.  The  public,  however, 
may  well  require  the  owner  to  deposit  a  sum  which,  if 
expended,  will  bring  the  property  to  its  normal  per  cent 
condition  to  insure  safe  and  adequate  service. 

It  seems  clear  that  it  would  be  inequitable  to  require 
the  corporation  to  furnish  safe  and  adequate  service 
and  maintain  the  property  at  normal  per  cent  condition 
under  such  rate  of  charge  as  would  permit  the  corpo- 
ration to  earn  only  a  fair  return  upon  a  value  or  rate 
base  equal  to  the  per  cent  condition  found. 

One  must  bear  in  mind  that,  under  the  cost-of-serv'''.e 
plan,  the  corporation  will  be  required  to  furnish  ade- 
quate service,  and  it  must,  therefore,  first  rehabilitate 
the  property  and  then  maintain  it  at  normal  per  cent 
condition.  A  rate  base  founded  on  fractional  per  cent 
condition  cannot  be  equitable  if,  ultimately,  100  per  cent 
replacements  are  made  and  the  whole  cost  of  making 
such  replacements  is  deducted  from  revenues  before  net 
earnings  are  found. 

We  are  not  attempting  to  discuss  the  various  methods 
for  determining  value  that  are  put  forward  in  rate 
fixing  proceedings,  such  as  reproduction  cost  new  and 
original  cost,  or  to  discuss  unit  prices  or  theories  of  de- 
preciation. Our  main  purpose  is  to  call  attention  to 
the  fact  that  the  property  is  being  dedicated  anew  to 
the  public  service,  and  that  the  public  elects  to  be  served 
by  a  privately  owned  and  operated  utility  in  lieu  of 
providing  such  a  property  for  its  own  service. 

To  summarize,  therefore,  it  is  believed  that  in  the  cir- 
cumstances, all  the  obligations  the  utility  will  assume 
being  borne  in  mind,  the  proper  amount  upon  which  the 
corporation  is  entitled  to  earn  a  fair  return  is  the  sum 
which  equals  the  cost  of  reproducing  the  property — • 
such  as  it  is — with  no  deduction  for  depreciation  if  the 
property  is  in  its  normal  per  cent  condition,  and  with 
no  deduction  for  depreciation  if  the  property  is  in  less 
than  normal  per  cent  condition  unless  the  corporation 
is  to  be  relieved  of  the  liability  to  rehabilitate  up  to  nor- 
mal per  cent  condition.  ^Confiscation  of  a  portion  of  the 
principal  and  the  right  to  earn  thereon  will  follow  if 
value  is  determined  differently  and  a  lower  rate  base  is 
found  thereby. 

Every  effort  on  our  part  should  be  made  to  bring  out 
the  full  worth  of  the  property — and  by  property  we  mean 
something  in  addition  to  plant  and  equipment.  In  mak- 
ing new  contracts,  both  parties  thereto  and  the  super- 
visory commission,  if  any,  should  have  a  true  knowledge 
of  the  value  of  the  property  in  order  to  insure  "safe  and 
adequate  service"  at  "just  and  reasonable  rates." 
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Rate  of  Return  in  Service-at-Cost 

Franchises* 

Commissions  and  Courts  Have  Not  Established  the  Basis  for  Fixing  the  Rate  of 
Return  Necessary  to  Attract  Capital,  but  Position  of  Company,  Basis  of 
Fair     Value     and     Various     Safeguards     All    Influence    the    Investor's    Demand 

By  EDWIN  GRUHL 

Assistant  to  President,  The  North  American  Company,  New  York,  N.  Y. 
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RETURN  on  investment 
is  the  most  important 
indeterminate  factor  in 
the  service-at-cost  franchise. 
Next  to  wages,  the  rental  or 
return  on  capital  is  the 
largest  item  of  cost  of  elec- 
tric railway  operation.  This 
is  because  the  turnover  of 
the  investment  is  so  long 
postponed  that  years  are 
necessary  before  an  equiv- 
alent in  gross  earnings  is 
collected.  A  large  packing 
concern  advertises  that  its 
returns  are  2  per  cent  on  sales  and  11  per  cent  on  capital 
invested,  indicating  a  turnover  of  5A  times  in  one  year. 
Compared  with  this  2  per  cent,  the  turnover  in  the  elec- 
tric railway  business  is  so  small  that  from  30  per  cent 
to  40  per  cent  on  revenue  represents  the  cost  of  money 
with  a  modest  8  per  cent  on  capital  invested.  Moreover, 
the  cost  of  money  for  future  investment  is  largely 
beyond  the  control  of  either  party  to  the  contract.  If 
the  return  as  fixed  becomes  too  low,  eventually  growth 
and  expansion  stop.  If  it  is  fixed  too  high,  all  advan- 
tage to  the  public  of  such  a  contractual  arrangement 
ceases. 

One  searches  in  vain  among  the  economic  theories  of 
interest,  profit  and  production  cost  for  the  fundamental 
conditions  which  a  service-at-cost  contract  must  antic- 
ipate. There  are  schools  of  thought  that  believe  that 
capital  and  its  return  are  the  all  in  all,  and  schools,  like 
the  socialists,  that  say  it  is  nothing  of  the  sort.  They 
range  in  their  background  from  history  to  psychology 
and  from  sociology  to  finance.  They  range  in  their 
definitions  from  "pure  interest"  or  cost  of  money  with- 
out risk,  to  "psychic  income,"  that  feeling  of  satisfac- 
tion that  persists  even  when  money  returns  are  lacking. 
The  electric  railway  business  has  no  doubt  been  pro- 
ductive of  large  income  of  the  latter  variety  during 
the  last  few  years,  but  it  is  difficult  to  convey  the  fact 
in  reports  to  stockholders  or  meet  the  requirements  of 
the  bondholders  thereby.  ^ 

Commissions  and  Courts  Have  Not  Met  the  Issue 

Nor  do  we  find  any  fundamentals  clearly  outlined  in 
decisions  of  commissions  as  to  rate  of  return.  There 
are,  in.  rare  instances,  some  discussion  on  the  necessary 
return  or  cost  of  money,  some  dicta  on  the  risks  of 
the  business  and  some  vague  references  to  the  equity 
of  encouraging  eflScient  management.  Usually  no  mental 

•Discussion  of  report  of  committee  on  readjustment  at  mid-year 
mcpt'nK  of  American  Electric  Hallway  Association  In  New  York. 
March  14.  1919. 


processes  are  revealed,  and  the  findings  of  fact  as  to 
what  is  a  reasonable  rate  of  return  are  clothed  in  judi- 
cial patois.  The  reference  to  these  three  factors — 
return,  risk  and  reward — has  suggested  a  qualified 
acceptance  of  the  analysis  of  return  in  competitive  busi- 
ness by  the  classical  economists.  In  fact,  in  several 
decisions,  notable  among  them  the  State  Journal  Print- 
ing Company  case  of  the  Wisconsin  Railroad  Commis- 
sion in  1910,  the  argument  is  quite  fully  developed. 
It  is  not  far  afield  to  examine  this  analysis,  as  a  mere 
statement  of  it  discloses  the  practical  diflSculties  in 
arriving  at  what  is  a  reasonable  return : 

In  theory:  The  rate  of  return  on  the  fair  value  of 
the  property  should  conform  to  that  earned  in  com- 
petitive businesses  under  like  conditions.  Returns 
under  competition  consist  of  necessary  profits  and  dif- 
ferential or  surplus  profits.  Necessary  profits  are  those 
which  must  be  earned  by  the  least  efficient  producer  of 
the  same  commodity.  Should  he  fail  to  earn  these,  he 
drops  by  the  wayside  in  the  competitive  race.  Differ- 
ential or  surplus  profits  are  the  additional  returns 
earned  by  the  more  efficient  producers  of  the  same 
commodity,  and  they  amount  to  the  difference  between 
the  cost  of  production,  including  necessary  profits,  and 
the  selling  price.  Necessary  profits,  the  lowest  return 
which  the  competitive  business  must  yield  if  it  con- 
tinues to  produce,  are  defined  as  being  made  up  of  three 
factors — the  cost  of  money  (or  interest) ,  indemnity  for 
risks  incurred  in  the  business  resulting  in  the  possi- 
bility of  impairment  of  either  interest  or  principal, 
and  payment  for  personal  skill  in  the  conduct  of  the 
business. 

In  practice:  The  factors  are  not  capable  of  any  exact 
determination.  The  mere  cost  of  money,  which  is  only 
part  of  necessary  profits,  is  susceptible  of  proof.  But 
it  is  difficult  to  place  a  valuation  upon  the  inherent 
risks  to  which  the  business  is  subjected.  It  is  like- 
wise a  mere  matter  of  unsupported  opinion  what  meas- 
ure should  be  applied  to  the  wages  of  superintendence 
or  cost  of  personal  exertion  and  skill  in  management 
defined  as  similar  to  the  wages  of  labor.  Finally,  in 
the  determination  of  differential  profits  or  the  addition 
to  necessary  profits  to  care  for  the  inherent  economy 
of  one  enterprise  over  the  least  efficient  enterprise  which 
is  still  able  to  navigate,  one  arrives  at  a  factor  that  no 
regulating  authority  has  the  courage  to  announce,  as 
is  involves  the  recognition  of  commendable  efficiency. 
Accordingly,  the  rule  that  a  regulated  monopoly  should 
receive  the  returns  which  would  exist  if  a  state  of  com- 
petition were  imposed  upon  it,  has  been  supplanted  by 
the  rule  that  returns  are  properly  limited  to  the  amount 
necessary  to  attract  capital  into  the  business.  Differ- 
ential profits  for  efliiciency  have  been  disregarded. 
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There  is,  naturally,  little  in  the  decisions  of  the  courts 
reviewing  the  determinations  of  the  regulating  bodies. 
They  have  avoided  the  question  as  legislative  or  ad- 
ministrative and  have  confined  their  finding,  when 
called  upon  to  do  so,  to  the  question  as  to  whether  the 
rate  complained  of  was  confiscatory.  A  return  which  is 
less  than  that  necessary  to  attract  new  capital  into  the 
business  may  not  be  confiscatory. 

It  has  been  the  history  of  regulation  that  during 
periods  of  high  prices  and  corresponding  low  returns 
of  public  utility  service  the  efforts  of  regulation  have 
been  most  pronounced  to  keep  rates  down.  During 
periods  of  general  prosperity  and  low  prices,  returns 
which  might  have  been  reduced  without  involving  con- 
fiscation, have  been  permitted  without  the  opposition  of 
regulating  authorities.  It  is  a  curious  coincidence  that 
the  judicial  review  has  been  asserted  and  denied  under 
the  same  economic  pressure. 

In  1878  with  prices  high  and  securities  at  a  very  low 
ebb  the  principle  was  announced  in  the  Munn  case  that 
rates  fixed  by  the  legislature  are  not  subject  to  judicial 
review  and  that  for  protection  against  rates  fixed  by 
the  legislature  resort  must  be  made  to  the  polls  and  not 
to  the  courts.  During  the  period  1888-1896,  with  grad- 
ually bettering  conditions,  the  principle  was  recognized 
that  where  rates  give  some  compensation,  however 
small,  the  courts  will  not  interfere.  Beginning  with 
1896,  with  the  index  number  of  prices  at  its  lowest  ebb, 
there  was  a  series  of  decisions,  notably  in  the  New 
Memphis  Gas  Company  case,  that  regulation  implies 
such  action  as  shall  be  just  and  reasonable  and  such  as 
"enables  the  company  to  maintain  its  existence,  to 
preserve  the  property  invested  from  destruction  and  to 
receive  on  the  capital  actually  invested  a  remuneration 
or  dividend  corresponding  in  amount  to  the  ruling  rate 
of  interest."  And  in  the  much  quoted  case,  Symth  vs. 
Ames,  in  1898,  the  rule  was  laid  down  that  "what  the 
company  is  entitled  to  ask  is  a  fair  return  on  the  value 
of  that  which  it  employs  for  the  public  convenience." 

Since  that  date  there  has  been  a  gradually  in- 
creasing tendency  to  concede  every  presumption  in  favor 
of  the  legislative  act.  Even  at  this  time,  when  prices 
are  again  high  and  securities  low,  three  dissenting 
Justices  of  the  Supreme  Court  affirm  that  where  fran- 
chises expire  "the  question  recurs  whether  the  fixing 
of  any  rate  by  the  city  could  be  said  to  confiscate  prop- 
erty on  the  ground  that  the  return  was  too  low,"  and 
suggest  that  "substantial  justice  is  more  likely  to  re- 
sult from  trusting  to  the  sense  of  fairness  of  the  com- 
munity in  dealing  with  such  cases  than  from  imposing 
upon  a  city  a  contract  which  a  court  shall  make  for 
them." 

Important  Points  in  the  Case 

It  is  elementary  that  unless  an  enterprise  earns  a 
necessary  return  consisting  of  the  cost  of  money,  in- 
demity  for  risks  inherent  to  the  business  and  a  return 
for  management,  the  business  will  cease.  The  fact 
that  the  capital  cannot  be  readily  removed,  and  that 
there  are  arbitrary  restraints  such  as  obligations  to 
continue  service,  may  result  for  a  brief  period  in  such 
a  business  being  conducted  at  a  loss.  Unless,  however, 
the  full  measure  of  necessary  return  is  earned,  no  new 
capital  can  be  expected  to  enter  the  business  and  any 
growth  of  plant  such  as  is  vitally  necessary  in  public 
utility  enterprises  is  stopped. 

This  is  the  condition  in  which  electric  railways  find 
themselves  to-day.   Necessary  returns  are  clearly  a  part 


of  the  cost  of  operation,  although  the  reaction  on  the 
business  of  failure  to  recognize  such  costs  is  not  so  im- 
mediate as  in  the  case  of  the  cost  of  materials,  labor 
and  taxes.  Failure  to  pay  the  current  price  for  coal  and 
labor,  and  meet  its  tax  bills  promptly,  means  prompt 
insolvency.  Failure  to  meet  the  necessary  cost  on  cap- 
ital means  impaired  credit  and  diverted  capital.  Be- 
cause the  turnover  is  large,  the  amount  of  starvation 
to  which  the  patient  can  submit  before  it  finally  dies 
is  greater  than  in  the  case  of  other  businesses.  If  the 
traction  business  were  in  the  same  position  as  the 
packer,  with  a  2  per  cent,  margin  on  sales,  failure  to 
make  returns  would  vei'y  quickly  shut  off  production. 

Other  questions  arise  when  these  principles  are  ap- 
plied to  a  service-at-cost  franchise.  The  nature  of  the 
franchise,  and  the  valuation  basis  upon  which  the  rate 
of  return  is  applied,  will  influence  the  necessary  return. 
Whether  a  different  rate  of  return  is  to  be  specified  on 
capital  investment  existing  at  the  date  of  the  fran- 
chise than  on  future  capital  additions;  whether  the  re- 
turn on  the  capital  investment  should  be  based  on  the 
entire  investment  or  represent  cost  on  secured  liens 
and  a  definite  return  on  the  stock  equity,  and  whether 
the  return  should  be  fixed  or  be  placed  on  a  profit-shar- 
ing basis  are  also  important  questions. 

Agency   Plan   Is  Best 

The  most  important  circumstance  is  the  nature  of 
the  franchise.  Will  the  electric  railway  be  the  lessee, 
the  partner  or  the  agent  of  the  municipality?  The 
trouble  with  many  existing  franchises  is  that  they  are 
leases,  with  the  landlord  holding  the  whip  hand,  with 
every  element  of  doubt  resolved  against  the  tenant, 
with  no  chance  to  vacate,  and  with  the  certainty  at 
termination  that  a  good  deal  of  the  property  will  revert 
like  a  fixture  which  is  part  of  the  land.  With  such 
hazards  surrounding  the  business  and  such  uncertainty 
as  to  integrity  of  investment,  capital  must  demand  a 
high  rate  of  return. 

Under  the  provisions  of  a  partnership,  which  shares 
obligations  and  profits,  the  rate  of  return  is  stabilized 
and  lowered.  Yet  no  partnership  which  is  based  on 
mutual  mistrust  can  endure,  and  no  partnership  fran- 
chise has  as  yet  been  drawn  which  so  explicitly  defined 
the  rights  and  duties  of  the  parties  that  they  may 
henceforth  dwell  in  mutual  security  even  though  con- 
strained to  deal  at  arm's  length.  "Reasonably  adequate" 
service,  "necessary"  extensions,  "prudent"  management, 
"allowable"  expenses,  "good"  behavior  are  familiar 
phrases  which  are  the  seeds  of  dissension  and  the 
temptation  of  a  political  issue.  Nor  does  the  com- 
munity of  interest  yield  any  restraining  influence.  The 
fact  that  Chicago  has  a  $20,000,000  and  New  York  a 
$100,000,000  stake  in  the  business  does  not  appear  to 
generate  any  enthusiasm  upon  the  part  of  municipal 
officials  for  very  necessary  increases  in  fare  in  these 
cities.  The  city  chest  or  "common  good"  has  no  human 
impulses  of  self-interest.  Partnership  arrangements 
may  become,  as  some  of  them  have,  hazards  instead  of 
safeguards. 

The  agency  type  of  franchise  appears  to  have  greater 
advantages.  Prior  investment  is  determined  and  safe- 
guarded ;'  the  return  on  capital  additions  is  fixed  at  the 
actual  cost  of  attracting  investment;  the  service,  ex- 
tensions and  expenses  are  determined  and  approved  by 
the  municipality,  and  the  fares  are  automatically  de- 
termined to  yield  the  total  cost  of  service.  Safeguards 
of  the  annual  return   (such  as  preference  of  return  on 
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capital  over  all  other  expenditures  except  labor,  guar- 
antee of  return  through  the  tax  power  and  maintenance 
of  contingent  reserves)  and  safeguards  of  the  invest- 
ment (such  as  refund  of  the  actual  investment  by  the 
municipality  or  a  successor  licensee)  eliminate  hazard, 
lower  the  rate  of  return  and  cheapen  the  cost  of  serv- 
ice. The  responsibility  is  not  shared;  it  is  shouldered 
by  the  municipality.  There  are  no  contingent  obliga- 
tions, no  contingent  profits.  There  is  little  doubt  that 
this  latter  type  of  franchise  would  be  overwhelmingly 
preferred  by  security  holders. 

Determining  the  Cost  of  Service 

It  is  to  the  mutual  interest  of  both  the  electric  rail- 
way and  the  public  that  any  service-at-cost  franchise 
provide  the  safeguards  of  that  which  will  cheapen 
the  necessary  return  and  thus  cheapen  the  cost  of  serv- 
ice. Recognition  must  be  made  of  the  total  cost  and 
provision  made  for  currently  meeting  it.  Expenses 
cannot  be  camouflaged  by  creating  a  system  of  operat- 
ing allowances,  with  its  attendant  heritage  of  deficits 
to  be  absorbed  in  the  price  paid  for  future  service.  To 
use  a  homely  expression  of  the  Supreme  Court  of 
Missouri  in  the  Missouri  Southern  case,  "the  intake 
bunghole  in  the  corporate  barrel  must  be  opened  simul- 
taneously with  the  outgo  spigot." 

Adequate  provision  muSt  be  made  for  maintaining 
property  and  keeping  equipment  modernized  through 
operating  expenses.  Adequate  provision  must  be  made 
in  reserves  to  insure  replacement  of  property  abandoned 
or  outworn.  Bond  and  note  discount  must  be  treated 
as  interest  cost.  That  many  existing  franchise  provi- 
sions (contrary  to  all  accepted  rules  of  accounting)  say 
that  under  certain  conditions  such  operating  expenses 
may  be  absorbed  in  capital  account  or  that  the  cost  of 
money  may  be  an  accumulated  claim  to  be  disposed  of 
on  ultimate  settlement  if  not  paid  on  the  due  date  will 
not  reconcile  investors  to  low  returns.  Provision  is,  of 
course,  important  for  the  automatic  adjustment  bf 
rates  through  the  operations  of  a  return  reserve  and 
for  competent  administration  by  the  city  of  charges 
imposed  upon  the  service.  The  advice  of  the  Wiscon- 
sin Supreme  Court  in  the  "Soo"  case  in  discussing 
the  regulatory  law  in  that  State  is  particularly  in 
point : 

Every  unnecessary  burden  imposed  upon  the  railroad 
impairs  its  net  receipts  and  diminishes  that  margin 
between  the  amount  sufficient  to  assure  a  fair 
return  on  the  value  of  its  property,  plus  the  amount  of  its 
fixed  charges  and  operating  expenses,  and  its  gross  re- 
ceipts. In  this  margin  the  public  and  the  railroad  are  in- 
terested, ...  to  waste  this  margin  is  to  waste  the 
fund  in  which  the  whole  public  is  interested.  This  should 
never  be  done  for  the  benefit  of  the  few,  as  against  the 
interests  of  the  many. 

In  a  like  manner  the  safeguards  of  the  investment 
will  have  an  important  influence  on  the  necessary  rate 
of  return.  An  actual  contract  to  purchase  the  prop- 
erty and  recoup  the  investment  at  the  termination  of 
the  agreement  would  mean  lower  cost  of  money  than 
a  mere  option  to  purchase  by  public  ownership.  And 
the  security  would  be  further  improved  and  the  neces- 
sarj'  return  lessened  if  an  option  were  given  the  elec- 
tric railway  corporation  to  sell  the  property  to  the  city 
whenever  it  desired.  For  it  is  not  merely  the  preserva- 
tion of  the  integrity  of  the  investment  during  the  period 
of  the  contract  but  the  ultimate  disposition  of  the  prop- 
erty which  is  of  concern  to  the  investor  and  influences 
his  opinion  respecting  security  and  attractiveness  of 
the  investment.     Lack  of  such  safeguards  in  the  past, 


under  systems  of  regulation,  explain  in  large  part  the 
high  rates  of  return  now  necessary  to  attract  money 
into  the  electric  railway  business. 

The  basis  of  fair  value  in  the  service-at-cost  fran- 
chise also  has  an  important  bearing  on  the  rate  of  re- 
turn. Investors  in  estimating  their  return  discount  pos- 
sible appreciation  in  the  capital  invested.  They  are 
satisfied  with  relatively  low  rates  of  return  on  certain 
real  estate,  for  this  reason.  If  the  actual  investment 
is  definitely  determined  in  the  contract,  and  if  a  pre- 
mium is  paid  upon  the  taking  of  the  property  by  the 
municipality  or  a  successor  in  excess  of  such  invest- 
ment, the  necessary  return  is  less  than  where  arbitrary 
determinations  of  the  then  present  value  are  to  be  made 
in  such  events.  Uncertainties  as  to  the  integrity  of 
the  investment  have  a  substantial  influence  on  the  rate 
of  return,  and  it  may  be  readily  demonstrated  that  the 
compensation  demanded  to  insure  against  this  hazard 
is  far  in  excess  of  its  probable  cost.  For  the  tendency 
of  material  and  labor  costs,  and  the  appreciation  of 
realty  values  would  in  all  probablity,  with  any  fair 
valuation,  yield  a  more  substantial  compensation  in 
event  of  purchase  than  the  actual  investment. 

Sliding  Scale  of  Return  Questionable 

Service-at-cost  assumes  that  the  going  rate  of  return 
shall  be  paid  on  future  investment.  It  necessitates  a 
fixing  of  the  equitable  returns  on  investment  existing 
at  the  date  of  the  franchise.  There  seems  no  reason 
why  the  return  on  prior  capital  should  not  be  fixed  as 
an  amount  rather  than  a  percentage  of  the  capital 
value.  This  would  facilitate  voluntary  reorganization 
and  refunding  of  existing  issues  and  the  development 
of  a  financial  plan,  under  the  conditions  of  the  contract, 
which  would  rehabilitate  credit. 

What  return  need  be  paid  on  new  capital  is  difficult 
to  forecast.  Existing  investors  cannot  bind  their  suc- 
cessors, and  even  were  the  contract  to  specify  the  rate 
of  return  to  be  permitted  on  additional  increments  of 
capital,  existing  stockholders  cannot  be  compelled  to 
subscribe,  nor  existing  bondholders  be  bound  to  increase 
their  holdings.  A  concurrent  underwriting  might  be 
arranged  for  a  short  period  of  time  and  for  a  definite 
additional  amount,  but  it  would  scarcely  be  to  the  in- 
terest of  the  muncipality  to  do  so. 

The  safeguards  surrounding  the  investment  and  re- 
turn should  be  such,  in  the  interest  of  most  economical 
service,  that  returns  necessary  in  the  future  will  be  less 
than  those  in  the  past.  On  the  other  hand,  the  supply 
of  attractive  investments  with  more  active  participa- 
tion in  foreign  markets  is  certain  to  increase,  and  local 
electric  railways  must  enter  into  competition  for  their 
requirements  of  new  capital.  No  more  practicable  plan 
can  be  developed  for  the  future  than  that  additional 
investment  be  carried  at  cost.  In  no  other  way  can  future 
expansion  be  assured,  and  the  advantages  of  better 
credit  conditions  brought  about  by  the  contract  and  the 
dealing  thereunder,  inure  to  the  benefit  of  the  com- 
munity. 

Provisions  for  the  sharing  of  excess  profits  and  in- 
creased dividends  with  decreased  rates  have  their  ap- 
peal, but  it  is  questionable  whether  they  will  prove 
satisfactory  in  the  long  run.  There  must,  of  course, 
be  incentives  for  betterment  and  eflSciency  in  any 
practicable  service-at-cost  plan,  but  there  is  much 
merit  in  the  claim  that  these  rewards  belong  to  tHe 
working  organization,  the  employees  and  the  manage- 
ment, to  whom  both  parties  of  the  contract  must  look 
for  its  successful  operation,  and  not  to  the  investor. 
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Prospective  surplus  profits  are  so  readily  dissipated  by 
increased  requirements  for  service  and  increased  de- 
mands for  wages,  that  their  possibility  must  be 
seriously  discounted.  And  it  will  be  found  that  the  in- 
vestor in  his  deliberate  judgment  will  most  certainly 
prefer  a  fair  return  to  a  combination  of  meager  re- 
turns and  possible  hopes. 

Public  Sentiment  is  Involved 

This  introduction  to  the  subject  would  not  be  com- 
plete without  reference  to  the  problem  of  public  senti- 
ment. One  of  the  explanations  for  as  low  rates  as  5 
and  6  per  cent  found  in  some  of  the  service-at-cost 
franchises  is  that  they  represent  a  compromise  to  the 
public  sentiment  of  what  is  fair  and  are  not  an  at- 
tempt to  measure  the  cost  of  money.  Unless  the  safe- 
guards to  investment  and 
guarantee  of  return  are  suf- 
ficient to  make  such  a  low 
return  attractive  to  the  future 
investor,  the  main  purpose  of 
the  service-at-cost  franchise  is 
defeated. 

There  is  no  doubt  that  in 
the  mind  of  a  large  portion  of 
the  public  interest  and  profits 
are  regarded  as  an  unneces- 
sary rather  than  unavoidable 
part  of  the  cost  of  service. 
Those  who  have  conducted 
campaigns  of  public  informa- 
tion appreciate  the  difficulties 
involved  in  correcting  fixed 
ideas  as  to  the  nature  and  nec- 
essity of  the  electric  railway's 
expenditures  for  interest  and 
dividends.  Such  elementary 
facts — as  that  electric  rail- 
ways must  anticipate  the 
growth  of  cities;  that  in  the 
interest  of  cheap  service  rail- 
ways must  be  built  with  cheap 
money;  that  the  rental  return 
of  capital  invested  like  the 
wages  of  labor  employed,  is 
part   of   the   cost   of   service, 

and  that  money  cannot  be  legislated  into  any  business 
except  through  taxation  of  the  public — require  much 
ingenuity  in  presentation  before  any  ready  acceptance 
of  them  is  accorded  by  the  public. 

Undoubtedly  no  more  favorable  time  will  ever  exist 
for  municipalities  to  enter  into  franchise  contracts 
which  will  minimize  the  cost  of  money  and  reduce  the 
cost  of  service.  During  a  period  of  prosperity  with 
fares  fixed,  costs  low  and  returns  assured,  considerable 
difficulty  would  be  encountered  in  persuading  existing 
investors  to  accede  to  the  proposition  which  would  de- 
prive the  investment  of  its  speculative  possibilities. 
The  proposition  of  supply  of  service  at  cost  twenty 
years  ago  would  have  been  received  with  open  opposi- 
tion. It  is  only  during  times  of  depressed  security 
values,  high  costs  and  meager  returns  that  acquiescence 
can  be  secured  to  any  plan  so  radically  restricting  the 
possibilities  of  the  investment.  Written  in  1896  when 
the  pendulum  of  prices  and  cost  of  operation  were  at 
the  other  extreme,  Edward  E.  Higgins  in  his  book  on 
Street  Railway  Investments  states: 


THE  most  important  circumstance 
is  the  nature  of  the  franchise.  Will 
the  electric  railway  be  the  lessee, 
the  partner  or  the  agent  of  the  munic- 
ipality? *  *  The  agency  type  of  fran- 
chise appears  to  have  greater  advantages. 
Prior  investment  is  determined  and 
safeguarded;  the  return  on  capital  ad- 
ditions is  fixed  at  the  actual  cost  of 
attracting  investment;  the  service,  ex- 
tensions and  expenses  are  determined 
and  approved  by  the  municipality,  and 
the  fares  are  automatically  determined 
to  yield  the  total  cost  of  service.  Safe- 
guards of  the  annual  return  *  *  and  safe- 
guards of  the  investment  *  *  eliminate 
hazard,  lower  the  rate  of  return  and 
cheapen  the  cost  of  service.  The  re- 
sponsibility is  not  shared ;  it  is  shouldered 
by  the  municipality.  There  are  no  con- 
tingent obligations,  no  contingent  profits. 
There  is  little  doubt  that  this  latter 
type  of  franchise  would  be  overwhelm- 
ingly preferred  by  security  holders. 

Edwin  Gruhl 


The  municipal  transportation  industry  in  the  United 
States  is  intrinsically  profitable — much  more  so  than 
abroad.    This  is  due  primarily  to  American  peculiarities. 

Our  national  passion  for  rapid  transit  forced  the  intro- 
duction of  street  railways  long  in  advance  of  their  adop- 
tion in  other  countries.  "Perpetual"  franchises,  high  fares, 
freedom  from  burdensome  conditions,  all  were  instantly — 
almost  impatiently — granted  in  the  eagerness  for  facilities. 
To-day,  these  old  time  franchises  are  immensely  valuable 
and  almost  perfectly  protect  the  interests  of  their  owners. 
This  is  the  first  effect  of  "American  energy." 

The  second  is  equally  characteristic.  The  average  Ameri- 
can is  careless  of  small  economies.  He  has  no  time  to  "split 
a  nickel;"  he  despises  a  penny  and,  in  some  parts  of  the 
country,  will  throw  it  away.  He  will  willingly  pay  5  cents 
to  save  three  minutes  in  a  half-mile  ride,  and  he  will  doubt- 
less be  the  same  man  fifty  years  hence.  Attempts  have  been 
made  in  a  few  cities  to  reduce  the  now  almost  universal 
nickel  fare.  They  have  rarely  succeeded,  not  always  be- 
cause the  reduction  could  not  have  been  forced,  but  because 
no  interest  could  be  aroused  among  the  people. 

It  might  appear  at  first  that 
this  argument  for  the  invest- 
ment value  of  our  street  rail- 
ways is  flippant  or  superficial. 
It  is  not.  It  is  fundamental. 
Americans  are  free  riders,  and 
their  insatiable  craving  for  more 
facilities  arouses  mingled  feel- 
ings of  gratification  and  anxiety 
in  the  minds  of  street  railway 
managers. 

No  one  could  hope  to  sell 
a  service-at-cost  plan  in  the 
face  of  bullish  sentiment  of  in- 


lace  01  Duinsn  sentiment  oi  m- 
vestors  such  as  Mr.  Higgins 
reflects. 

Summarizing  the  discus- 
sion, the  following  conclusions 
may  be  stated: 


1.  Service-at-cost  franchises 
present  possibilities  of  cheaper 
service  to  the  public  through 
lower  returns  to  capital  where 
the  returns  are  assured  and  the 
integrity  of  investment  is  safe- 
guarded. Return  on  the  in- 
vestment is  next  to  labor  the 
largest  item  of  cost  of  electric 
railway  service,  constituting 
from  30  per  cent  to  40  per  cent 
of  the  operating  revenues. 

2.  Neither  the  writings  of 
economists  nor  the  decisions  of 
commissions  and  courts  estab- 
lish the  basis  of  fixing  or  fore- 
casting the  rate  of  return  neces- 
sary to  attract  capital.  The  actual  cost  of  money  from  time 
to  time  must  be  included  in  the  rate  of  return  provided  in 
service-at-cost  franchises  if  the  business  is  to  keep  going 
and  growing. 

3.  The  questions  as  to  whether  the  franchise  makes  the 
street  railway  the  tenant,  the  partner  or  the  agent  of  the 
city,  what  the  basis  of  fair  value  shall  be  and  what  safe- 
guards are  needed  to  insure  the  prompt  payment  of  return 
and  the  certain  repayment  of  the  Investment  have  an  im- 
portant bearing  on  the  return  demanded  by  investors.  Dis- 
regard for  these  safeguards  under  present  practices  of 
regulation  afford  a  partial  explanation  of  the  fact  that 
higrh  returns  are  at  the  present  time  required  by  new  capi- 
tal in  the  electric  railway  business. 

4.  There  must  be  incentives  for  betterment  and  efficiency 
in  any  practicable  service-at-cost  plan,  but  the  question  is 
raised  whether  these  rewards  do  not  belong  to  the  working 
organization  of  the  electric  railway  companies  rather  than 
to  the  capital  invested  therein. 

5.  Public  education  is  necessary  as  to  the  unavoidable 
nature  of  returns  on  investment,  the  possibility  of  cheapened 
service  through  public  co-operation,  and  the  relation  of 
adequate  returns  on  investment  to  future  expansion  of  the 
service. 

6.  Present  conditions  of  high  prices  and  low  returns 
make  the  present  time  most  favorable  for  the  sale  of  service- 
at-cost  franchises  to  investors. 
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Electric  Railways  and  Investors 

The  Public  Should  Awake  to  the  Deplorable  Condition  of  the  Electric  Raihvays — Their 
Financial  Condition  Is  Desperate  and  Has  Been  Aggravated  by  Large  Wage  Avmrds — 
Municipalities  Should  Realize  that  They  Cannot  Be  Prosperous  without  Efficient  and 
Prosperous    Utilities,    and    Commissions    Should   Grant   Reasonable   Increases   in   Rates 


By  FRANCIS  H.  SISSON 
Vice-President  Guaranty  Trust  Company,  New  York,  N.  Y. 


B 


ECAUSE  our  soldiers 
are  daily  returning 
from  the  fields  of 
their  heroic  endeavors 
abroad,  let  us  not  deceive 
ourselves  into  believing  that 
the  struggle  which  has  just 
dethroned  autocracy  is 
ended.  We  should  likewise 
avoid  the  fatal  mistake  of 
considering  our  responsi- 
bility to  "carry  on"  fully 
discharged  when  the  armis- 
tice was  signed. 

The  battle  that  our  boys 
have  just  fought  so  victoriously  across  the  ocean  has 
gone  on  since  the  dawn  of  time;  it  will  continue  so 
long  as  human  nature  remains  as  it  is  to-day  and 
has  been  through  all  the  centuries.  The  battle  may 
be  waged  in  the  name  of  democracy  or  in  behalf  of 
this  or  that  cause,  but  always,  in  the  final  analysis, 
it  is  the  struggle  of  the  lesser  thought  against  the 
greater  thought  of  the  time — the  fight  for  progress — 
whatever  form  it  may  assume. 

We  may  evolve  a  League  of  Nations  which,  perhaps, 
will  prevent  armed  warfare  and  the  wholesale  shedding 
of  blood.  Certainly  all  mankind  fervently  hopes  for 
such  a  covenant  among  the  nations.  But,  notwith- 
standing, we  may  be  sure  that  the  age-old  struggle 
will  proceed.  It  is  going  on  to-day,  in  fact,  the  world 
over.  Under  the  banner  of  state  socialism  the  foes 
of  peace  are  now  attacking  the  very  foundation  of 
our  national  and  individual  freedom.  And  we  shall 
have  ample  need  for  the  same  spirit  which  animated 
our  soldiers  "over  there"  in  breaking  the  Hindenburg 
line  of  autocracy  to  annihilate  the  "Hindenburg"  line 
of  the  forces  of  ignorance  and  dangerous  radicalism 
here. 

State  Socialism  Doomed 

State  socialism  can  never  attain  the  millennium  it 
extravagantly  promised  while  the  mass  of  people  are 
uninformed  about,  or  worse,  uninterested  in,  the  vital 
economic  problems  confronting  this  nation.  And  when 
there  shall  be  such  general  enlightenment  and  intelli- 
gence as  are  required  for  the  success  of  state  socialism 
there  will  be  no  need,  or  place,  for  such  specious  theories 
of  government,  because  their  fallacy  and  peril  will  be 
apparent  to  all.  Then  the  people  as  a  whole  will  under- 
stand that  the  state  cannot  deprive  the  individual  of 
the  fruits  of  his  initiative  and  long  thrive,  or  even 
survive. 

That   there   is    a   singular   and   deplorable   lack    of 


•Abstract  of  address  presented  before  mid-year  meeting  of 
American  Electric  Railway  Association  In  New  York,  March 
14,  1919. 


appreciation  of  this  fact,  however,  is  plainly  evident 
throughout  the  land.  It  is  no  more  pronounced,  per- 
haps, than  in  the  attitude  of  the  people  generally  toward 
the  public  utilities.  But,  thanks  to  the  costly  failure 
of  the  government's  experiment  in  controlling  the  rail- 
roads, there  may  at  last  come  a  dawning  consciousness 
among  the  thinking  element  of  our  body  politic  of  the 
tragic  possibilities,  as  well  as  fatal  limitations,  of  state 
socialism. 

Let  us  hope  that  this  awakening  will  occur  before  it 
is  too  late,  in  dealing  with  the  problems  of  the  electric 
railways  of  the  country.  And  it  is  with  the  desire  to 
help  disseminate  information  about  some  of  the  funda- 
mental factors  of  these  problems  that  I  shall  undertake 
to  discuss  electric  railways  from  the  point  of  view  of 
the  banker  and  investor.  In  this  connection,  inciden- 
tally, it  may  not  be  amiss  to  observe  that  every  pro- 
gressive banker  and  investor  to-day  is  well  aware  that 
his  interests  are  inevitably  and  inalienably  allied  with 
those  of  his  community  as  a  whole,  and  that  whatever 
promotes  the  prosperity  and  welfare  of  all  the  people 
also  profits  him.  Because  the  bankers  realize  this  basic 
principle  of  their  relations  to  the  public,  and  also  be- 
cause they  understand  that  which  the  general  public 
does  not  appear  to  appreciate,  namely,  the  people's  vital 
financial  "stake"  in  public  utilities,  they  are  keenly  in- 
terested in  problems  of  the  electric  railways. 

The  Public's  Stake 

The  average  person,  seemingly,  thinks  that  simply 
because  he  owns  no  public  utility  securities  he  is  not 
concerned  with  the  financial  condition  of  these  corpora- 
tions. That  is  a  serious  mistake,  for  the  ramifications 
of  the  fiscal  problems  of  the  public  utilities  affect, 
directly  and  indirectly,  every  phase  of  the  economic  life 
of  the  communities  they  serve. 

In  June,  1918,  substantially  all  the  banks  of  the 
country,  except  private  banks,  owned  $385,000,000  of 
public  utility  bonds.  Insurance  companies,  also,  are 
large  holders  of  such  bonds.  In  New  York  State,  alone, 
the  public  generally  owns  securities  of  electric  railways 
to  the  amount  of  $1,282,500,000.  And  more  than 
$6,000,000,000  is  invested  in  the  electric  railways  of  the 
United  States.  These  figures  should  be  sufl!icient  proof 
of  the  fact  that  direct  interest  in  the  welfare  of  public 
utility  companies  is  not  limited  to  those  who  are  stock- 
holders in  these  companies. 

Surely  the  war  has  taught  us  that,  collectively,  the 
public  utilities  are  national  in  scope  and  of  incalculable 
importance  to  national  defense,  as  well  as  to  national 
welfare  and  comfort.  Yet,  the  electric  railways,  repre- 
senting an  investment  of  $6,000,000,000,  are  rapidly 
going  on  the  rocks — largely  because  of  public  ignorance 
of,  and  indifference  to,  the  true  conditions  of  this  great 
industry.      The    recent   receivership    for   the   Brooklyn 
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Rapid  Transit  Company  dramatically  emphasizes  the 
straits  into  which  the  electric  railways  throughout  the 
country  have  been  forced  by  various  circumstances. 

Up  to  the  present,  the  electric  railway  companies  have 
struggled  alone  with  this  desperate  situation,  but  the 
problem  is  really  a  public  one  because  the  functions 
performed  by  these  companies  are  essentially  public. 
It  is  time  for  the  public,  which  has  reaped  the  benefits 
of  the  service  rendered  by  the  electric  railways  despite 
unbearable  handicaps,  to  share  in  solving  their  prob- 
lems. It  is  high  time,  indeed,  for  the  public  to  realize 
that  when  it  attacks  public  utilities,  such  as  the  electric 
railways,  or  denies  them  fair  treatment,  it  is  attacking 
and  injuring  its  own  interests. 

The  w^ar  imposed  unprecedentedly  heavy  burdens  on 
the  electric  lines,  which  were  already  suffering  from 
a  cumulative  load  that  was  straining  their  facilities  and 
resources  to  the  utmost.  The  prices  of  materials,  for 
instance,  have  advanced  from  25  to  100  per  cent  in 
the  last  few  years.  The  demands  made  upon  the  service 
of  the  electric  roads  likewise  have  greatly  increased. 
Transportation  facilities  of  electric  railways  are  over- 
taxed everywhere.  But,  while  gross  revenues  have 
probably  been  larger  than  ever  before  during  the  last 
twelve  months,  net  income  has  decidedly  decreased. 

In  view  of  these  deplorable  conditions  is  it  surpris- 
ing that  electric  railway  security  owners  have  seen 
their  holdings  precipitately  and  alarmingly  depreciate 
in  value?  Is  it  amazing  that,  with  the  opportunities 
offered  to  the  investing  public  during  the  last  few  years 
to  purchase  the  securities  of  industrial  companies  which 
have  shown  extraordinary  earnings,  electric  railway 
securities  should  find  few  buyers?  Is  it  to  be  wondered 
at  that,  with  the  wartime  demands  upon  capital,  these 
securities  should  have  sold  at  prices  which  have  been 
so  low  that  the  electric  railway  companies  have  had 
the  utmost  difficulty  in  obtaining,  and,  in  some  cases, 
have  been  absolutely  unable  to  arrange,  long-term 
financing?  Is  it  difficult  to  understand  why  they  have 
been  compelled  to  pay  such  high  rates  for  the  capital 
they  did  get— and  which,  of  course,  still  further  reduced 
the  return  on  their  securities?  Is  it  any  wonder  that 
dividends  should  be  passed  and  that  those  to  be  paid 
this  month,  totaling  $3,062,000,  should  be  $200,000  less 
than  during  March  of  last  year? 

Results  of  Wage  Awards 

I  have  mentioned  some  of  the  burdens  laid  upon  the 
electric  railways  by  the  war  as  being  instrumental  in 
bringing  about  the  existing  financial  difficulties  of  these 
companies  and  of  the  unfavorable  position  of  their 
securities.  There  is  another  factor,  however,  which  has 
contributed  largely  to  the  situation,  namely,  the  awards 
of  the  National  War  Labor  Board.  In  this  connection, 
it  may  be  illuminating  to  quote  the  following  sentence 
from  a  letter  recently  written  by  the  receiver  of  a 
New  England   electric   railway  company: 

The  receivership  is  a  direct  result  of  the  National  War 
Labor  Boards  award,  which  placed  an  additional  payroll 
burden  of  $125,000  per  annum  upon  the  company,  notwith- 
standing our  having  submitted  to  the  board  a  full  state- 
ment of  our  funds  and  demonstrating  to  them  that  any 
other  increase  in  wages  would  create  the  situation  which 
we  now  face. 

In  a  hearing  between  the  street  car  companies  of 
Cleveland  and  Detroit  and  their  men,  the  companies 
pleaded  that  they  should  not  be  required  to  raise  wages 
because  they  had  no  income  out  of  which  to  pay  the 
increase.    They  said : 
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We  are  working  under  a  franchise  on  which  we  receive 
only  3  or  4  cents  a  passenger  carried  many  miles,  and,  if 
a  substantial  increase  in  wages  be  granted,  bankruptcy  and 
a  receivership  must  follow. 

Yet,  the  general  chairman  of  the  board  of  arbitrators 
in  these  cases  held  that  the  financial  condition  of  the 
companies  could  not  affect  the  issue  at  stake. 

Such  rulings,  however,  are  only  in  keeping  with  the 
general  public's  attitude  toward  the  electric  railways 
and  which  has  compelled  these  companies  to  operate 
under  two  distinct,  and,  in  some  respects,  diametrically 
opposed  kinds  of  law — legal  and  economic.  The  serious- 
ness of  this  handicap  is  apparent  when  it  is  realized 
that  probably  one-half  of  the  gross  operating  expenses 
of  a  railroad  consists  of  direct  labor  costs,  which  are 
constantly  increasing  while  the  abnormally  low  rates 
for  the  service  rendered  by  electric  railways  were,  in 
many  cases,  fixed  years  ago  by  special  laws  or  by  provi- 
sions in  ordinances  or  franchises.  The  rate  of  fare,  in 
effect,  was  a  part  of  the  consideration  for  granting 
franchises.  But  the  franchise  method  of  fixing  rates 
is  too  rigid  to  meet  present-day  conditions.  The 
franchise,  while  holding  down  the  charges  for  the  serv- 
ice, does  not  hold  down  costs;  consequently,  costs  have 
rapidly  been  overtaking  gross  revenues  and  have  re- 
duced to  the  danger  point  the  margin  between  the  two. 

The  commission  form  of  regulation  was  developed 
largely  with  a  view  to  remedying  the  evils  of  the  rigid 
franchise  method,  but  the  commission  form  of  regula- 
tion is  losing  esteem  among  the  thinking  people  because 
of  the  attitude  many  commissions  have  assumed  toward 
the  public  utility  corporations,  and  because  of  the  con- 
dition into  which  the  Interstate  Commerce  Commission 
allowed  the  railroads  to  drift. 

The  public  utilities  have  long  been  laying  their  case 
before  the  state  public  service  commissions,  but  relief 
has  come  very  slowly.  And  now,  of  all  times,  the  men 
composing  the  rate-making  bodies  of  the  various  states 
must  have  the  courage  to  adjust  rates  to  existing  cir- 
cumstances and  prevent  ruin  from  overtaking  many  of 
these  corporations.  Their  responsibility  is  a  very  grave 
one,  both  to  the  utility  companies  and  to  the  public. 

The  Need  for  Political  Intelligence 

There  is  equal  need,  also,  for  a  realization  by  our 
legislators  of  their  duty  toward  the  public  utilities  and 
the  holders  of  the  securities  of  these  companies.  Busi- 
ness opportunity  means  nothing,  unless  we  have  coupled 
with  it  political  intelligence  which  makes  it  possible 
of  full  realization.  We  look  into  our  own  city  here, 
and  we  discuss  the  cost  of  transportation  and  the 
economic  problems  that  are  involved  in  public  utility 
problems  generally,  but  what  good  is  the  understanding 
of  the  economic  problems  if  we  have  sitting  in  legisla- 
tive and  administrative  halls  a  degree  of  political 
intelligence  that  absolutely  nullifies  it,  which  defies 
economic  law,  which  refuses  to  recognize  cost  of  pro- 
duction and  cost  of  service  as  a  basis  of  price? 

We  must  consider  more  than  the  earning  power,  or 
franchise  terms,  or  business  opportunity,  or  the  trade 
development  that  may  follow  in  any  given  field;  we 
must  consider  the  political  angle  which,  sooner  or  later, 
in  our  form  of  government  determines  the  value  upon 
which  any  security  rests.  We  see  rising  up  all  over 
the  world  this  tide  of  radicalism  which  has  affected 
every  form  of  business  and  unless  we,  as  business  men, 
attempt  to  understand  and  interpret  and  guide  that 
radicalism  into  right  channels,  it  is  going  to  affect  the 
fundamental  values  in  which  we  all  deal. 
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We  cannot  expect  to  take  our  position  in  the  economic 
world  unless  we  put  into  political  halls  the  same  kind 
of  intelligence  that  enters  into  business  organization. 

The  political  angle  is  having  a  very  important  effect 
upon  our  business  future,  and  we,  as  business  men, 
should  study  that  angle  and  have  intelligent  opinions 
about  it  and  be  able  to  vote,  through  our  duly  accredited 
representatives,  intelligently,  that  our  business  may  be 
protected  and  conserved. 

The  adjournment  of  Congress,  leaving  the  coffers  of 
the  railroads  empty  and  the  Federal  Railroad  Adminis- 
tration facing  $380,000,000  of  back  debts,  is  an  instance 
of  the  evils  of  political  domination  of  business.  It 
is  one  which  the  public  should  ponder  well  in  consider- 
ing the  problems  of  the  electric  railways,  for  municipal 
ownership  would  plunge  these  arteries  of  transportation 
into  petty,  local  politics — which  would  be  a  worse  fate, 
if  possible,  then  the  railroads  have  endured. 

If  there  were  to  be  any  one  criticism  made  of  the 
American  people  as  a  people  it  is  that  though  we  have 
organized  a  democracy  here  we  do  not  function  as  a 
democracy  in  many  important  instances,  and  we  allow 
economic  fallacies  of  all  sorts  to  creep  into  legislative 
enactment.  We  allow  economic  fallacies  to  have  political 
Importance,  which,  if  we  gave  them  the  attention  they 
deserve  and  if  we  realized  the  bearing  that  they  ulti- 
mately have  on  our  own  pocketbooks,  we  would  be 
quick  to  correct  in  their  inception,  rather  than  to  fight 
them  in  their  fruition;  and  it  seems  that  is  the  message 
of  this  hour,  if  ever,  in  the  history  of  the  world. 

This  condition  must  be  remedied.  The  causes  which 
have  permitted  and  fostered  its  growth  must  be  re- 
moved. 

"The  difficulty,"  aptly  declared  Lloyd  George,  "is 
not  with  interests,  it  is  with  prejudices.  People  talk 
about  vested  interests.  It  is  not  the  vested  interests 
I  am  afraid  of,  it  is  the  vested  prejudices.  We  must 
sweep  aside  prejudices." 

Immediate  Remedies  Needed 

But  the  present  critical  situation  of  the  electric 
railway  companies  cannot  wait  for  a  solution  of  the 
future;  it  demands  immediate  betterment.  And  there 
is  but  one  remedy. 

Transportation  cannot  be  rendered  at  less  than  cost, 
without  the  money  to  make  up  the  deficit  coming  either 
from  the  security  holders  or  the  taxpayers,  or  both. 
It  should  be  obvious  to  all  that  the  cost  of  transporta- 
tion ought  to  be  borne  by  the  users  of  transportation, 
and  that  some  plan  should  be  worked  out  at  once  by 
which  such  provision  is  made. 

If  municipal  authorities  maintain  the  position  they 
have  held,  and  unwarranted  additions  are  continuously 
made  to  the  tax  burdens  of  our  communities,  the  bonds 
of  our  municipalities  will  not  be  attractive  to  bankers 
or  investors,  and  the  growth  and  prosperity  of  various 
cities  will  be  seriously  threatened.  Indeed,  as  has  been 
pointed  out,  there  is  involved  in  the  situation  the 
validity  of  a  huge  structure  of  investment  and  credit, 
the  undermining  of  which  cannot  fail  to  have  far- 
reaching  effects  upon  general  credit  and  business  pros- 
perity, for  the  credit  of  our  transportation  lines  cannot 
be  placed  in  jeopardy  and  the  effects  localized  or  even 
restricted  to  these  utility  companies.  Cities  cannot  be 
prosperous  without  efficient  utilities,  and  utilities  can- 
not be  efficient  without  prosperity.  Public  regulation 
involves  public  protection  of  credit.  i 

There  can  be  no  possible  justification  for  imposing 


such  burdens  as  are  being  inflicted  upon  the  security 
holders  and  taxpayers  to-day  in  a  quixotic  attempt  to 
give  something  for  nothing,  by  allowing  the  users  of 
transportation  lines  to  enjoy  the  conveniences  provided 
them  at  less  than  cost.  Fares  must  be  raised  to  an 
equitable  basis,  for  they  constitute  the  only  source  of 
income  for  the  electric  railway  companies. 

One  of  the  sanest  and  fairest  views  on  this  vital 
subject  which  I  have  ever  encountered,  and  one  of 
special  interest  to  public  utility  companies  in  general 
and  to  the  holders  of  their  securities,  is  the  following 
opinion  rendered  by  the  Superior  Court  of  Pennsyl- 
vania : 

A  rate  that  is  too  low  may  deprive  the  members  of  the 
corporation  of  property  that  cannot  be  returned,  and  if 
too  high,  the  public  is  unjustly  deprived  of  property.  Rates 
should  not  be  speculative  or  put  in  operation  for  the  pur- 
pose of  determining  whether  too  low  or  too  high.  Before 
that  question  can  be  answered,  a  loss  of  property  might 
result.  The  business  of  rate  making  should  not  be  an  effort 
to  impose  on  either  the  public  or  the  corporation ;  and,  while 
it  may  be  true  that  some  corporations  in  the  past  have 
acted  unfairly  to  the  public,  that  would  not  justify  a  con- 
fiscatory valuation  by  the  commission  or  a  lowering  of  rates 
causing  a  confiscation.  Rate  making  contemplates  fair 
dealing  between  the  company  and  the  public.  When  the 
question  of  rates  to  be  fixed  is  before  the  commission,  the 
value  of  the  whole  property  and  the  net  return  thereon  must 
be  considered. 

The  public  is  entitled  to  be  served  at  reasonable  rates 
on  the  value  of  the  property  used  in  the  public  service. 
The  company  is  entitled  to  a  rate  that  will  allow  it  a  fair 
return.  To  induce  investment  and  the  continuance  of  capi- 
tal, there  must  be  some  gain  commensurate  with  that  of 
any  other  business.  The  mere  assurance  that  the  invest- 
ment will  not  be  confiscated  will  not  suffice. 

The  very  recent  final  decision  of  the  New  Jersey 
Court  of  Errors  and  Appeals  upholding  the  legality  of 
the  increase  in  street  car  fare  to  7  cents  in  the  State 
of  New  Jersey,  is  significant  and  promising.  But,  more 
encouraging,  as  revealing  the  extension  of  an  en- 
lightened point  of  view,  it  has  been  almost  generally 
admitted  by  the  citizens  of  New  Jersey  that  the  com- 
panies needed  the  extra  revenue  if  the  quality  and 
quantity  of  service  was  to  be  maintained. 

Approximately  400  cities  have  raised  fares  as  war 
emergency  measures,  but  in  many  cases  the  increases 
have  been  inadequate  and,  unfortunately,  the  companies 
in  some  of  our  largest  cities,  whose  financial  burdens 
are  proportionately  heavier  than  the  smaller  lines,  have 
been  denied  this  assistance. 

The  electric  railway  security  holders  do  not  seek 
exorbitant  increases  in  fares ;  quite  the  contrary.  They 
are  fully  cognizant  of  the  fact  that  it  is  to  their  interest, 
as  well  as  to  that  of  the  public,  to  keep  rates  for  service 
as  low  as  possible,  for  low  fares  benefit  the  companies 
through  stimulating  business. 

In  facing  this  situation  municipal  authorities  should' 
not  forget  that  they  are  holding  in  their  hands  the 
credit  of  their  cities,  savings  banks,  life  insurance  com- 
panies and  other  investment  institutions,  and  a  large 
portion  of  the  invested  wealth  of  the  country. 

The  problem  is  not  merely  local  or  political,  but  of 
nation-wide  business  importance,  and,  if  it  is  not  fairly 
met,  is  capable  of  having  a  widespread  and  disastrous 
effect  on  business — an  effect  which  every  business  in- 
terest, directly  or  indirectly,  but  inevitably,  must  share. 

"Unless  some  relief  is  given,"  declared  A.  J.  Hemp- 
hill, chairman  of  the  board  of  the  Guaranty  Trust 
Company,  in  testifying  a  short  time  ago  before  the 
Public  Service  Commission  of  the  Second  District  of 
New  York,  "there  will  be  a  cataclysm  from  which  we 
will  not  recover  for  a  generation." 
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Through  a  Commissioner's  Eyes 

E'lectric  Raihmys  Should  Get  Together  in  Handling  Questions  of  Municipal 
Ownership,  Procedure  in  Rate  Cases,  Valuation  and  Indeterminate  Fran- 
chises— Only  Known  Preventive  of  Municipal  Ownership  Is  Satisfied  Public 

By  CHARLES  E.  ELMQUIST 
President  National  Association  of  Railway  and  Utilities  Commissioners 


GOVERNMENT  control  and  operation  of  rail, 
water  and  wire  lines  will  probably  force  the  issue 
of  government  ownership  in  the  1920  campaign. 
This  is  indicated  by  the  testimony  and  views  of  govern- 
ment officials  and  by  the  action  of  organized  labor  and 
certain  groups  of  farmers  and  other  interests.  If  the 
people  decide  to  continue  government  control  or  to  pur- 
chase the  properties,  a  strong  sentiment  may  be  ex- 
pected to  develop  for  municipal  ownership  of  other  pub- 
lic service  corporations. 

While  there  is  no  direct  relationship  between  steam 
railroads  and  electric  railways,  the  question  of  owner- 
ship is  going  to  be  ultimately  determined  on  principle. 
Should  it  be  decided  to  purchase  the  steam  railroad  and 
wire  systems,  there  is  no  escape  from  the  conclusion  that 
public  sentiment  will  also  demand  the  purchase  and  oper- 
ation by  the  people  of  street  cars  and  other  utilities  in  a 
great  many  places. 

In  a  local  sense  this  sentiment  will  be  augmented  by 
the  condition  which  now  confronts  the  electric  railway 
lines.  The  increased  operating  costs  have  forced  many 
companies  to  secure  higher  rates  in  order  to  avoid  bank- 
ruptcy, and  the  nickel  fare  has  become  the  exception 
rather  than  the  rule.  But  every  rate  increase  takes 
from  the  customer  something  which  was  given  to  him 
by  contract  or  by  the  order  of  a  commission,  and  he  is 
likely  to  feel  that  he  has  been  deprived  of  his  just 
rights. 

Hence  in  the  near  future  one  may  expect  an  insistent 
demand  for  the  reduction  of  fares,  tolls  and  charges. 
Petitions  will  be  filed  with  the  proper  authorities  chal- 
lenging the  reasonableness  of  the  higher  rates.  In  all 
such  cases  the  commissions  or  courts  must  be  governed 
by  the  facts  presented,  because  there  is  nothing  more 
certain  than  that  the  regulation  of  rates  must  be  con- 
trolled by  facts  rather  than  by  sentiment.  Naturally, 
the  operating  costs  and  operating  ratios  of  utilities  will 
decrease,  but  it  is  more  than  likely  that  adjustments 
will  not  be  sufficiently  rapid  to  satisfy  the  public  demand 
for  reduced  rates. 

During  this  period  the  pathway  of  regulating  officials 
will  not  be  strewn  with  roses.  If  the  facts  will  not 
permit  a  reasonable  reduction  of  rates,  an  agitation  for 
municipal  ownership  of  these  plants  may  be  expected. 
The  people  will  feel  that  by  possession  alone  can  they 
secure  the  rates  which  in  many  instances  were  agreed 
to  as  a  condition  precedent  to  the  occupancy  of  the 
streets. 

These  preliminary  observations  lead  me  to  the  fol- 
lowing conclusions: 

Municipal  Ownership 

Immediate  attention  must  be  given  to  the  question 
of  municipal  ownership.     Facts  for  and  against  should 
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be  compiled  and  distributed  so  that  the  people  may  have 
a  chance  to  decide  the  question  upon  its  merits.  The 
only  known  preventive  is  a  satisfied  public.  Efficient 
service,  reasonable  rates,  courteous  treatment  of  patrons 
and  justice  to  employees  as  well  as  to  investors  should 
characterize  the  conduct  of  these  utilities.  No  company 
can  successfully  defend  itself  against  a  hostile  public. 

National  Co-operation 

While  electric  railways  are  local  and  perform  a  serv- 
ice which  is  largely  local,  yet  their  interests  are  identi- 
cal in  that  most  of  them  are  confronted  with  the  same 
kinds  of  difficulties.  It  might  be  profitable  for  the 
national  organization  to  continue  a  study  of  all  ques- 
tions dealing  with  improvements  and  economies  in  serv- 
ice and  to  make  suitable  recommendations  to  the  local 
companies. 

Reforms  cannot  be  made  in  a  month  or  a  year,  but 
if  all  the  managers  take  hold  of  the  problem  in  a  broad 
way  and  endeavor  to  follow  the  recommendations  of  a 
central  body,  they  will  be  able  to  accomplish  much  to 
the  mutual  interests  of  themselves  and  the  public. 

Uniform  Rate  Procedure 

Rate  adjustments  should  be,  and  as  a  matter  of  fact 
are,  largely  questions  of  facts.  They  involve  considera- 
tions affecting  the  revenues  and  expenses,  competition, 
prospective  earnings,  investment  and  value.  The  con- 
trolling principles  should  be  the  same  everywhere  in 
this  country.  In  the  consideration  of  petitions  for  re- 
duced rates,  the  courts  and  regulating  tribunals  are  en- 
titled to  have  the  questions  fairly,  honestly  and  intelli- 
gently presented.  The  same  theory  of  defense  should  be 
presented  in  California  and  Maine,  Illinois  and  Texas. 

A  large  saving  could  be  made  of  the  time,  labor  and 
expense  of  these  utilities,  as  well  as  of  courts  and  com- 
missions, if  a  substantially  uniform  method  could  be 
adopted  for  the  presentation  of  rate  questions.  It  would 
seem  that  such  a  plan  could  be  successfully  worked  out 
by  a  committee  representing  the  American  Electric 
Railway  Association. 

Corporations  try  their  cases  before  courts  with  great 
skill  and  ability,  but  unfortunately  it  is  a  too  common 
practice  for  them  to  appear  before  commissions  with- 
out proper  preparation.  Times  without  number,  rep- 
resentatives of  the  carriers  have  appeared  before  the 
Minnesota  commission  to  favor  or  oppose  a  petition, 
without  having  agreed  upon  a  course  of  action,  and 
with  no  one  there  prepared  to  offer  an  intelligent  state- 
ment. Each  carrier,  when  called  upon,  would  re-state 
the  opinion  of  the  first  speaker.  Frequently  their  cause 
was  just,  but  it  had  to  be  denied  because  there  was  no 
evidence.     This  practice  is  not  local  to  Minnesota. 

The  purpose  of  a  public  hearing  is  to  give  a  fair  trial, 
at  which  time  evidence  may  be  offered  by  both  sides. 
Hearings  would  result  in  a  farce  if  real  consideration 
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were  not  to  be  given  to  the  evidence  in  the  case.  Com- 
missions are  busy,  and  their  burdens  would  be  greatly 
relieved  if  corporations  presented  cases  in  a  clear-cut 
manner.  They  should  give  facts  instead  of  opinions, 
and  always  bear  in  mind  that  public  servants  are 
watched  and  that  an  order  made  in  a  litigated  case, 
which  is  not  supported  by  the  evidence,  is  arbitrary 
and  illegal  and  subjects  the  commission  as  well  as  the 
corporation  to  serious  criticism,  and  that  such  pro- 
ceedings are  likely  to  result  in  unfriendly  legislation. 

Accounting  Uniformity 

Considerable  progress  has  been  made  in  an  effort  to 
establish  a  uniform  accounting  system  for  utilities.  It 
is  not  always  easy  to  harmonize  the  conflicting  ideas  of 
the  accountants  who  represent  the  states  and  the  federal 
government,  and  this  problem  is  made  even  more  dif- 
ficult because  the  views  of  utility  representatives  should 
also  be  considered.  Uniformity  is  desirable,  and  every 
effort  should  be  made  to  bring  it  about. 

Of  course,  there  may  be  local  conditions  necessitating 
the  compiling  of  special  or  additional  information.  As 
president  of  the  National  Association  of  Railway  and 
Utilities  Commissioners,  I  shall  urge  the  committee  on 
accounting  to  give  special  consideration  to  this  matter, 
and  I  earnestly  hope  that  real  progress  may  be  made 
during  the  year.  May  we  not  look  for  co-operation 
from  a  committee  appointed  by  the  American  Electric 
Railway  Association? 

Definite  Valuation  Plan 

Public  ownership  involves  the  purchase  of  the  util- 
ities. This  is  brought  about  by  agreement  or  condemna- 
tion. In  view  of  the  prominence  which  is  to  be  given 
to  the  question  of  municipal  ownership,  the  utilities 
should  not  be  guilty  of  "watchful  waiting."  Prepara- 
tion should  be  made  for  the  day  when  the  properties 
may  be  taken  over.  The  people  should  not  pay  more 
than  the  properties  are  worth,  and  it  is  difficult  to  de- 
termine the  price  in  the  absence  of  a  physical  valuation. 

The  principles  of  valuation  are  not  definitely  settled. 
Unfortunately,  there  are  as  many  different  ideas  upon 
this  subject  as  there  are  lawyers  and  engineers  who 
make  a  study  of  it.  Hence  it  is  important  that  the 
American  Electric  Railway  Association  investigate  the 
problem  through  a  proper  committee,  authorized  to 
formulate  rules  and  suggestions  for  the  guidance  of  the 
companies.  A  definite  plan  would  be  exceedingly  help- 
ful to  the  public  as  well  as  the  corporations,  and  it 
might  result  in  an  early  judicial  determination  of  the 
correct  principles  of  valuation  for  use  in  purchase,  rate- 
making,  taxation  and  capitalization  proceedings.  I 
strongly  urge  that  conservative  action  be  taken  by  this 
committee.  In  the  last  analysis,  nothing  is  to  be  gained 
by  claiming  everything  of  present  or  prospective  profit, 
elements  both  tangible  and  intangible,  visible  and  in- 
visible, in  the  heavens  above  or  the  earth  beneath. 

The  steam  carriers  believed  there  was  advantage  in 
united  action.  When  the  government  began  the  valua- 
tion, the  steam  railroads  appointed  a  conference  com- 
mittee, which  selected  able  lawyers,  engineers  and  ac- 
countants who  were  to  devote  their  attention  exclusively 
to  this  work.  This  committee  brought  to  the  attention 
of  the  Interstate  Commerce  Commission  all  the  law 
upon  the  subject,  and  it  compiled  a  mass  of  statistical 
data  and  expert  opinions  which  greatly  aided  the  com- 
mission to  arrive  at  its  conclusions  in  the  early  valua- 
tion cases. 


Valuation  will  play  a  more  important  part  in  rate 
cases  than  it  has  in  the  past.  We  seem  to  have  drifted 
away  from  the  anchorage  of  contract  fares.  Rates 
should  be  determined  by  facts  rather  than  by  negotia- 
tion or  complusion.  The  public  suspects  that  there  is 
over-capitalization  in  many  of  the  electric  plants.  This 
suspicion  will  not  be  allayed  until  the  people  know  what 
these  plants  are  really  worth. 

If  the  securities  are  excessive,  they  should  be  writ- 
ten down  to  the  basis  of  the  real  value  of  the  prop- 
erties used  in  the  public  service.  In  connection  with 
this  subject,  it  will  not  do  to  overlook  the  fact  that 
original  cost  is  an  important  element  to  be  considered 
in  arriving  at  value,  and  that  commissions  are  insisting 
that  this  item  be  shown. 

Indeterminate  Franchises 

The  experience  during  the  war  will  result  in  a  greater 
assertion  of  authority  by  the  states  over  the  rates  of 
electric  railways  than  heretofore.  The  rapid  increase 
in  the  cost  of  wages,  fuel  and  supplies  brought  the  pub- 
lic face  to  face  with  the  fact  that  public  service  can- 
not be  efficiently  rendered  by  a  company  which  pays 
out  more  money  than  it  takes  in. 

Fixed  rates  and  flexible  costs  are  inconsistent.  Every 
student  realizes  that  both  elements  must  be  variable  in 
order  to  meet  changing  conditions,  and  that  the  de- 
termination of  the  rate  to  be  charged  should  be  made 
by  a  body  of  expert  men.  Courts  no  longer  attribute 
sacredness  to  a  franchise  rate.  The  doctrine  that  a 
state  may  fix  a  reasonable  rate  for  a  local  utility  unless 
restricted  by  constitutional  limitations  has  become  the 
accepted  law. 

We  have  entered  upon  a  new  era  in  the  regulation  of 
local  utilities.  At  this  time  emphasis  should  be  given  to 
the  importance  of  transferring  to  the  state  authorities 
the  ultimate  determination  of  rates,  subject  of  course 
to  an  appeal  to  the  courts.  The  fairest  way  to  meet 
necessary  changes  in  conditions  and  to  secure  for  the 
public,  as  well  as  the  corporations,  that  enlightened  con- 
sideration to  which  all  are  entitled,  is  for  the  state  to 
issue  indeterminate  permits  in  lieu  of  existing  local 
franchises. 

It  is  not  necessary  to  discuss  the  merits  of  this  plan.  It 
has  been  tried  out  in  several  jurisdictions  and  found  to 
be  acceptable.  The  advantages  to  the  companies,  the 
investors  and  the  public  are  many;  the  objections,  few. 
Tested  by  experience  and  the  judgment  of  earnest  and 
competent  men,  it  seems  to  come  nearer  meeting  the  re- 
quirements than  any  other  plan  that  has  been  suggested. 

But  this  presents  a  legislative  question,  and  laws 
must  be  passed  to  suit  the  needs  of  a  particular  state. 
The  American  Electric  Railway  Association  should  ar- 
range to  have  prepared  an  article  fully  setting  forth  all 
of  the  advantages  and  the  disadvantages  of  the  inde- 
terminate plan.  Then  all  interested  parties  could  have 
the  benefit  of  the  best  arguments  on  both  sides  of  the 
question. 

The  extent  of  state  control  depends  entirely  upon 
local  conditions.  I  have  found  that  state  commissions 
do  not  relish  the  idea  of  exclusive  control  of  street  car 
companies  by  the  state.  Many  of  them  believe  that  the 
municipalities  should  retain  their  powers  over  these 
utilities,  subject,  however,  to  an  appeal  to  the  state  com- 
missions. This  is  not  a  denial  of  the  right  of  home  rule. 
It  substitutes  a  board  of  experienced  men  for  a  court 
in  passing  upon  disputes  between  utilities  and  munic- 
ipalities. 
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It  Is  Time  for  Valuation  Compromise* 

New  Phase  of  Valuation  Subject  Is  Going  to  Lead 
to  Agreements  Based  on  a  Give-and-Take  Policy 
and  on  the  Mutual  Needs  of  Railways  and  the  Public 


By  PHILIP  J.  KEALY 
President  Kansas  City   (Mo.)   Railways 
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^HE  SUBJECT  of  val- 
^^1^^  I     uation    has    taken    up 

^^^^^|k  A    enough  space  in  techni- 

■  I  cal  journals  during  the  last 

w"'!'  tSV  ^^^     years    for     it    to     be 

^l'jllS!^  familiar  in  all  of  its  multi- 

CwHp  farious  details  to  everyone  in 

i^2*9L  any  manner  associated  with 

.^A  ^^U^^  the   public   utility   industry, 

^^^^^kflpi^^^^^^  It  has  received  the  attention 
^^^^^B^  ^^^^^P  of  committees,  bankers,  law- 
^^^^^^^^  ^^^^1  yers,  operators,  commissions, 
^^^^^^^^^^^^^H  newspapers, 

^HH^HHHIflHI^      leagues,  reformers  and  politi- 
cians.    It  has   been  cussed 
and  discussed  in  the  degree  that  it  was  your  valuation 
or  the  other  fellow's. 

Volumes  have  been  written  upon  the  subject  in  its 
entirety  and  upon  all  of  its  subdivisions  and  the  sub- 
divisions of  the  subdivisions.  It  has  contributed  a  new 
vocabulary  to  the  engineering  profession.  It  has  been 
theorized  upon  and  moralized  about.  For  these  reasons 
I  do  not  care  to  try  your  patience  by  attempting  to 
touch  upon  any  of  the  technical  or  theoretical  angles  of 
the  question. 

Theoretically,  a  properly  conducted  valuation  proceed- 
ing should  produce  a  result  that  would  justly  represent 
the  present  actual  worth  of  an  electric  railway  property 
within  a  reasonable  degree  of  variation.  The  great 
difficulty  lies  in  the  fact  that  those  determining  the  value 
frequently  attempt  to  make  the  result  fit  the  particular 
purpose  of  those  whom  they  represent.  Upon  review- 
ing the  several  values  determined  for  any  given  prop- 
erty by  those  representing  different  interests,  one  is 
almost  led  to  the  conclusion  that  while  "figures  do  not 
lie,  liars  will  figure."  , 

A  case  in  point  is  mentioned  in  the  Electric  Railway 
Journal  of  Feb.  8.  In  the  case  of  a  large  property  the 
engineers  representing  the  city  arrived  at  a  valuation 
of  $24,346,113;  those  representing  the  company,  $30,- 
712,101;  the  majority  report  of  a  franchise  committee, 
$22,156,951,  and  the  minority  report  of  this  same  com- 
mittee, $15,470,630. 

Pressing  Reasons  for  Valuations 

There  is  nothing  new  in  the  subject  of  valuation,  but 
there  is  something  new  in  the  reason  now  existing  for 
an  agreed  valuation  for  every  electric  railway  property. 
It  seems  to  be  the  consensus  of  opinion  that  something 
must  be  done,  and  done  quickly,  if  immediate  financial 
disaster  to  the  holders  of  securities  be  prevented.  Owing 
to  the  kindly  ministrations  of  the  National  War  Labor 
Board  already  some  of  the  largest,  and  at  one  time 
financially   strongest,   companies   are   in   the   hands   of 
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receivers.  Many  are  operating  properties  in  the  in- 
terest of  the  beneficiaries  of  the  War  Labor  Board  and 
are  passing  interest  payments  in  order  to  pay  a  wage 
scale  which  is  not  possible  to  the  industry  as  at  present 
organized. 

If  such  conditions  are  to  continue,  some  plan  of 
operation  whereby  the  traffic  pays  the  cost  of  operation 
will  have  to  be  devised,  because  even  a  receivership  will 
not  satisfy  the  present  conditions  for  long.  The  plans 
proposed  present  two  outstanding  solutions.  The  first, 
which  is  advocated  by  perhaps  the  large  majority  of 
operators  and  which  seems  the  common  sense  solution 
of  the  difficulties,  is  the  service-at-cost  theory.  In  any 
event  this  reflects  the  point  of  view  of  those  optimists 
who  are  not  inclined  to  the  idea  that  crape  has  already 
been  hung  upon  the  front  doors  of  our  offices.  The  other 
solution  of  the  situation  is  presented  from  the  more 
pessimistic  standpoint  that  the  "jig  is  up"  as  far  as 
private  ownership  and  operation  of  electric  railway 
properties  go.  It  holds  out  as  a  panacea  of  all  ills  the 
disposal  of  railways  to  the  municipalities.  Either  one 
of  these  propositions  must  be  bottomed  upon  the  ascer- 
tainment of  the  value  of  the  properties. 

Compromise  is  Necessary 

Unfortunately  we  cannot  in  all  cases  have  this  value 
determined  by  strict  adherence  to  the  fundamentals 
which  theoretically  and  justly  should  form  the  basis 
of  every  valuation  proceeding.  We  are  forced  into  the 
position  of  not  only  having  to  fight  for  the  right  to 
earn  interest  on  money  actually  invested,  but  we  have 
to  battle  for  a  recognition  of  the  investment  itself.  The 
dollars  which  we  have  poured  into  these  magnificent 
properties  throughout  the  United  States,  in  the  minds 
of  many  of  those  with  whom  we  must  finally  agree, 
should  shrink  to  50-cent  pieces  in  valuation  proceedings. 
In  the  last  analysis  we  should  arrive  at  a  compromise 
so  what  we  lose  from  our  own  estimated  value  may  in 
some  measure  be  made  up  through  stability  given  our 
investment  and  the  possible  assurance  of  getting  what 
we  have  not  had  for  some  years,  i.e.,  the  certainty  of 
a  fair  return  upon  this  value.  After  all,  an  adequate 
guaranteed  return  upon  a  dollar  is  better  than  nothing 
upon  a  dollar  and  a  half. 

In  entering  upon  one  of  these  pseudo-political  valua- 
tions either  for  the  purpose  of  determining  the  cost 
of  service  or  of  turning  a  property  over  to  the  politi- 
cians, statesmen  and  job-hungry  political  engineers,  we 
might  as  well  at  once  get  away  from  any  idea  that  we 
are  going  to  determine  the  value  of  the  property  en- 
tirely by  a  slide  rule  or  solely  on  basic  valuation  prin- 
ciples. What  we  are  going  to  do  is  to  agree  on  one  of 
several  different  valuation  results  as  purporting  to 
establish  cost  of  reproduction  new  less  actual  deprecia- 
tion. Then  from  this  as  a  starting  point  we  will  try 
to  arrive  at  some  reasonable  and  fair  compromise  on 
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the  various  other  elements  of  value  which  distinguish 
a  going  concern  from  the  bare-bone  skeleton  of  an  elec- 
tric railway  property. 

The  entire  subject  of  valuation  has  been  upset  in  the 
last  few  years  by  present  material  prices.  Thus,  in  the 
Minneapolis  valuation,  it  is  interesting  to  note  that  A. 
L.  Drum,  consulting  engineer  for  the  Twin  City  Lines, 
estimated  that  the  property  would  cost  to  reproduce 
under  present  prices  70  per  cent  more  than  the  various 
values  determined  by  the  different  engineers.  In  other 
words,  the  questions  of  actual  investment  and  capitaliza- 
tion have  been  entirely  eliminated  if  in  valuation  pro- 
ceedings we  receive  enough  justice  to  give  us  an 
advantage  at  all  from  the  present  reproduction  cost. 
Not  even  the  most  extravagant  reformer  will  assert  that 
any  property  is  over-capitalized  to  the  extent  of  70 
per  cent. 

The  Interstate  Commerce  Commission  in  the  progress 
of  its  $50,000,000  twenty-year  valuation  experiment 
has  about  come  to  the  conclusion  that  the  steam  rail- 
roads valued  at  the  present  cost  of  reproduction  will 
show  an  actual  physical  value  in  excess  of  outstanding 
securities.  I  am  hopeful  that  the  trend  of  valuations 
before  courts  and  commissions  will  follow  this  view- 
point; that  to  a  greater  extent  than  ever  before  the 
public  and  the  multitude  of  governing  bodies  will  recog- 
nize a  fact  which  has  been  true  of  most  properties  for 
the  last  ten  years  (which  is  that  the  outstanding  secur- 
ities represent  good  hard  dollars  invested  in  a  public 
service)   and  that  justice  to  the  investor  demands  an 


honest  legal  rate  of  interest  upon  his  money  invested. 

I  am  no  more  pessimistic  upon  the  outcome  of  valua- 
tion proceedings  than  I  am  upon  the  electric  railway 
situation  in  general.  I  believe  that  agreements  based 
on  a  give-and-take  basis  over  the  various  items  that  go 
to  make  up  the  complete  value  of  our  systems  can  be 
reached,  which  will  place  the  stamp  of  authoritative  ap- 
proval upon  our  outstanding  securities.  I  do  not  be- 
lieve that  the  American  people  as  a  whole  are  in  accord 
with  the  spirit  of  "pink  tea"  Bolshevism  evidenced  by 
some  reformers  who  fill  the  magazines  with  high-sound- 
ing phrases  and  desire  the  confiscation  of  our  proper- 
ties on  the  theory  that  political  might  makes  economic 
right. 

There  are  already  a  number  of  examples  of  valuations 
reached  by  agreement  with  municipalities.  In  these, 
while  the  owners  did  not  get  all  for  which  they  con- 
tended, they  at  least  received  a  fair  value,  all  things 
considered.  Cleveland,  Kansas  City  and  Chicago  now 
have  for  several  years  been  free  from  worries  arising 
from  the  question  of  valuation. 

There  are  now  pending  a  number  of  valuation  pro- 
ceedings, noticeably  Cincinnati,  Buffalo,  Detroit  and 
Minneapolis,  where  f,he  value  determined  will  form  the 
basis  for  the  cost  of  service. 

We  have  entered  into  a  new  phase  of  the  entire 
valuation  subject  and  the  final  result  is  not  going  to  be 
so  much  that  of  the  slide  rule  and  the  adding  machine 
as  one  of  conference  and  compromise  based  on  the 
necessity  of  a  public  service  and  a  public  need. 


Maintenance  and  Depreciation  Allow- 
ances in  Service-at-Cost  Franchises* 


Aw  Analysis  Is  Made  of  the  Allowances  on  Various  Bases  Pred- 
icated on  Existing  Conditions — A  Suggested  Classification  of 
Maintenance  and  Depreciation  Allowances    Is     Then     Outlined 


By  A.  L.  DRUM 

A.  L.  Drum  &  Company,  Chicago,  III. 
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CTUAL  experience  dur- 
ing the  last  ten  years 
with  the  more  recent 
form  of  cost-of-service  and 
partnership  franchises,  as 
well  as  more  clearly  defined 
rules  of  accounting,  has  fur- 
nished a  clearer  insight  into 
the  requirements  for  main- 
tenance, renewal  and  depre- 
ciation allowances. 

Prior  to  ten  or  fifteen 
years  ago  the  frequent 
changes  and  improvements 
in  the  art  of  transportation 
had  resulted  in  the  custom  of  meeting  from  current 
revenue  only  the  current  maintenance,  repairs  and 
renewal  of  the  -short-lived  parts  of  the  physical  prop- 
erty, while  the  renewal  or  rehabilitation  of  the  major 
parts  of  the  property  was  provided  for  by  additions  to 
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the  capital  account.  This  was  a  natural  development, 
as  the  renewal  or  rehabilitation  of  the  major  parts  of 
the  property,  which  ordinarily  should  have  had  a  long 
period  of  service  but  were  replaced  prior  to  the  expira- 
tion of  their  useful  life,  was  required  on  account  of:  (a) 
The  improvements  in  the  art  of  transportation  which 
effected  improvement  in  service  and  economies  in  oper- 
ation, (b)  the  demands  of  the  public  to  receive  the 
benefit  of  new  and  improved  transportation  methods, 
and  (c)  civic  improvements,  compelling  the  replace- 
ment of  property  prior  to  the  expiration  of  its  useful 
life,  such  as  usable  track  replaced  on  account  of  new 
street  paving  being  installed. 

The  changes  and  improvements  in  the  art  of  trans- 
portation in  all  but  a  few  of  the  large  cities  occurred  at 
frequent  intervals.  The  period  of  use  of  the  horse-car 
lines  was  from  ten  to  fifteen  years;  cable  lines  five  to 
ten  years ;  the  early  electrical  development  period  com- 
prising the  single-truck  car  and  belt-driven  electrical 
generators  eight  to  ten  years;  engine-driven  direct-con- 
nected generating  power  stations  about  ten  years.  The 
result  of  this  rapid  replacement  of  usable  property  was 
that  it  would  have  been  necessary  to  charge  a  rate  of 
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fare  high  enough  to  have  provided  net  earnings  of  20 
per  cent  to  25  per  cent  upon  the  capital  invested  during 
these  development  periods  in  order  to  provide  a  fair 
return  on  the  capital  risked  at  that  time  and  the  amor- 
tization of  this  capital  within  the  short  period,  usually 
about  ten  years,  during  which  the  property  represent- 
ing it  was  used  for  transportation  purposes. 

During  the  past  fifteen  years  the  street  railway  art 
has  become  fairly  standardized  with  respect  to  tracks, 
cars  and  power  supply,  but  it  is  now  apparent  that 
further  changes  in  the  art  are  taking  place,  particularly 
with  respect  to  the  passenger  car,  so  that  a  new  period 
of  development  is  arriving.  In  this  period,  it  is  very 
probable  that  due  to  the  inadequacy  and  inefficiency  of 
the  present  type  of  car  many  of  these  cars  will  be  re- 
placed for  service  and  economical  reasons  by  light- 
weight one-man  cars  and  light-weight  two-car  units.  In 
general  it  seems  probable  that  the  principal  parts  of 
the  street  railway  system  have  arrived  at  a  permanent 
stage  of  development  unless  some  very  radical  unfore- 
seen improvement  in  the  art  is  developed  and  conse- 
quently it  seems  desirable  to  place  in  effect  a  uniform 
and  standard  system  of  maintenance  and  depreciation 
allowances  in  existing  and  future  service-at-cost  fran- 
chises. 

Analysis  of  Expenditures  by  Individual  Companies 

An  analysis  of  the  actual  expenditures  for  mainte- 
nance and  renewals  made  by  nine  of  the  largest  electric 
railway  systems  in  the  United  States  during  the  seven 
to  ten-year  period  just  passed  shows  a  wide  variation 
of  these  expenditures  from  the  standpoint  of  the  va- 
rious comparative  unit  costs.  For  illustration,  the  total 
maintenance  and  renewal  expenditures  per  year  by  these 
properties  indicate  a  variation  in  fairly  comparative 
cities  of  from  $2,600  to  $7,400  per  mile  of  single  track 
operated,  from  $900  to  $2,000  per  car  operated,  and 
from  2.9  cents  to  5.6  cents  per  car-mile  operated.  These 
actual  expenditures  for  maintenance  and  renewals  rep- 
resent the  actual  outgo  for  all  classes  of  maintenance 
and  renewals  of  physical  property  but  do  not  include 
any  unexpended  balance  in  the  so-called  maintenance, 
renewal  and  depreciation  reserves  of  the  companies 
Consequently,  the  unit  costs  are  comparative  and  indi- 
cate a  wide  range  of  expenditures  as  between  old  and 
worn-out  street  railway  systems  and  recently  rehabili- 
tated and  newly  constructed  systems. 

In  the  case  of  several  of  the  electric  railway  systems 
which  have  been  rehabilitated  during  the  past  ten  years 
the  average  total  expenditures,  both  maintenance  and 
renewals,  indicate  a  yearly  requirement  of  about  13* 
per  cent  of  the  gross  revenue,  about  4  cents  per  car-mile, 
$3,000  to  $5,000  per  mile  of  single  tratk  operated  and 
$1,400  to  $1,800  per  car  operated.  Certain  of  these 
street  railway  systems  made  appropriations  of  from  18 
per  cent  to  21  per  cent  of  the  gross  revenue  for  main- 
tenance, renewal  and  depreciation,  and  the  part  of  the 
appropriations  remaining  unexpended  during  the  eight- 
year  period  has  amounted  to  from  20  per  cent  to  35 
per  cent  of  the  total  amount  appropriated.  The  physical 
property  of  these  last  mentioned  street  railway  systems 
has  been  rehabilitated  during  the  past  ten  years,  and 
the  average  age  of  the  physical  property  would  not 
exceed  eight  years. 

General  conclusions  reached  by  a  study  of  the  actual 
maintenance  and  renewal  expenditures  of  the  nine  large 
street  railway  systems  of  the  country  indicate  that  the 


amount  required  for  current  maintenance  and  renewals 
is  extremely  variable  and  dependent  upon  the  age,  pre- 
vious standard  of  maintenance  and  present  physical 
condition  of  the  property,  so  that  it  is  almost  impos- 
sible to  arrive  at  a  uniform  standard  of  appropriations 
for  current  maintenance  and  renewals  of  street  rail- 
way properties.  It,  therefore,  seems  necessary  that  in 
a  service-at-cost  franchise  the  amount  of  the  appro- 
priation for  current  maintenance  and  current  renewals 
should  be  determined  by  the  operating  board  in  con- 
trol of  the  property  year  by  year  and  in  effect  be  the 
actual  amount  of  expenditures  incurred  by  the  property 
for  current  maintenance  and  current  renewals  during 
each  year. 

The  allowances  to  be  made  to  cover  renewals  of  the 
long  lived  portions  of  the  property  require  a  separate 
determination  for  each  electric  railway  system  on  ac- 
count of  the  great  differences  in  age,  types  of  con- 
struction and  remaining  life  of  the  long  lived  portions 
of  the  physical  property  of  the  different  street  railway 
systems  in  the  country. 

Replacements  due  to  lack  of  efficiency,  inadequacy, 
improvement  in  the  art,  etc.,  will  be  encountered  in  the 
future  by  all  street  railway  properties,  but  are  in  the 
nature  of  a  contingent  liability  for  extraordinary  re- 
placements, each  of  which  should  be  judged  upon  its 
own  merits  at  the  time  the  problem  arises  and  an  ad- 
ditional renewal  allowance  be  determined  for  each 
specific  item  in  order  to  spread  the  cost  of  these  ex- 
traordinary renewals  over  the  period  benefited,  viz., 
the  estimated  remaining  life  of  that  specific  part  of  the 
physical  property  that  has  been  abandoned.  In  effect, 
this  method  means  the  deduction  from  property  ac- 
count and  a  charge  against  an  abandoned  property 
account  of  the  portion  of  the  amount  of  the  original 
cost  of  the  abandoned  property  represented  by  its  re- 
maining life  when  abandoned  and  the  extinguishing  of 
this  item  by  appropriating  from  gross  revenue  annually 
a  sum  for  extraordinary  renewals  sufficient  to  equal 
during  the  remaining  life  of  the  abandoned  property 
item  the  amount  deducted  from  the  property  account. 

Classification  of  Maintenance  and 
Depreciation  Accounts 

To  state  briefly  the  suggestions  made  herein,  it  seems 
advisable  to  classify  maintenance  and  depreciation  al- 
lowances as  follows: 

[A)  Current  Maintenance  and  Renewals 

These  expenditures  are  dependent  upon  the  amount  and 
character  of  the  service  and  the  present  physical  condition 
of  the  property  and  are  widely  variable  for  diflferent  prop- 
erties. Consequently,  it  seems  advisable  that  the  actual 
expenditures  for  current  maintenance  and  repairs  of  the 
physical  property  and  for  the  current  renewals  of  short 
lived  parts  of  the  physical  property  should  be  provided 
from  the  gross  revenue  of  each  year  as  part  of  the  operat- 
ing expenses. 

(B)  Renewal  Reserve  for  Existing  and  Added  Property 

The  amount  of  the  appropriations  to  this  renewal  reserve 
for  the  long  lived  parts  of  the  physical  property  is  de- 
pendent upon  the  replacement  cost,  age  and  expected  re- 
maining life  of  the  property  and  therefore  should  be  made 
annually  in  sufficient  amount  to  provide  for  the  replace- 
ment, at  the  end  of  their  useful  life,  of  the  various  parts 
of  the  physical  property  that  are  not  replaced  by  the  ex- 
penditures for  current  renewals  as  part  of  the  operating 
expenses. 

Ths  appropriation  for  the  renewal  reserve  for  existing 
property  should  be  determined  by  grouping  the  physical 
property  under  a  classification  of  the  same  or  similar  types 
and  having  reasonably  close  remaining  lives,  estimating  a 
replacement  value  and  remaining  life  in  years  on  the  various 
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items  of  each  group,  from  which  the  amount  of  the  aver- 
age annual  renewal  appropriation  for  each  group  may  be 
determined  with  an  allowance  for  interest  accumulations. 

The  appropriation  for  renewal  reserve  for  additional 
property  should  be  determined  annually  by  grouping  the 
added  property  under  a  classification  of  items  of  the  same 
or  similar  types  and  from  the  actual  replacement  cost  of 
the  property  and  an  estimated  life  the  amount  of  the  aver- 
age annual  renewal  appropriation  for  each  group  may  be 
determined. 

The  renewal  reserve  fund  so  accumulated  should  be  held 
for  and  applied  to  the  replacements  and  renewals  of  the  por- 
tions of  the  property,  the  cost  of  renewals  or  replacements 
of  which  shall  not  have  been  charged  to  current  renewals 
and  included  in  operating  expenses.  When  any  portion  of 
the  property  is  retired  from  service  an  amount  equal  to 
its  replacement  cost  should  be  provided  from  the  fund  and 
expended  on  new  physical  property.  In  the  event  of  any 
part  of  the  physical  property  being  withdrawn  from  service 
before  the  expiration  of  its  useful  life  then  only  such  por- 
tion of  its  replacement  cost  as  is  represented  by  its  expired 
life  should  be  withdrawn  from  the  fund  and  expended  on 
new  physical  property. 


(C)     Abandoned   or  Superseded   Property   Reserve 

Replacements  of  property  due  to  lack  of  efficiency,  in- 
adequacy, improvements  in  the  art,  etc.,  represent  con- 
tingent expenditures  for  the  future  benefit  of  the  public  or 
the  property  and  represent  definite  ascertainable  losses  of 
capital  that  naturally  should  be  provided  for  from  future 
gross  revenue. 

Whenever  any  part  of  the .  physical  property  is  retired 
from  service  before  the  expiration  of  its  useful  life,  there 
should  be  deducted  from  the  property  account  and  charged 
to  an  abandoned  or  superseded  property  account  the  por- 
tion of  the  amount  of  the  original  cost  represented  by  the 
remaining  life  of  the  property  when  abandoned.  The 
amount  of  this  item  should  be  amortized  by  setting  aside 
from  gross  revenue  annually  an  appropriation  for  aban- 
doned property  reserve  sufficient  to  equal  with  interest 
during  the  remaining  life  of  the  abandoned  property  item 
the  amount  deducted  from  the  property  account.  The  funds 
derived  from  such  appropriations  may  be  invested  in  trust 
funds  or  in  the  securities  of  the  company  so  that  there 
shall  be  available  as  a  charge  against  future  revenue  or  in- 
vested in  new  property  an  amount  to  offset  the  capital  out- 
standing   and    represented    by    the    abandoned    property. 


Variables  Prevent  One  General  Solution' 

Electric  Railway  Pi-oblems  Must  Be  Solved  in  Light  of  Local  Conditions, 
with  Attention  to  Merchandising,  Zoning,  Commutation  Rates,  Lighter-Oar 
Equipment  and  Possibly  One-Man  Cars,  with  Higher  Fares  Where  Needed 


By  WILLIAM  D.  B.  AINEY 

Chairman  Pennsylvania  Public  Service  Commission 


BT- _  XT   IS   self-evident   to   all 

^^Pl^  I    that  a  satisfactory  solu- 

^^r^^  -i-  tion    of   electric   railway 

^^^B|^,^^^  problems   has   not   yet   been 

^^^^B^H  obtained.      In    that    connec- 

^^^^^\j/  tion    I    suggest   that    in    no 

^^^^■■f  single    conclusion    does    the 

M^KBF  solution    lie.     But    we    will 

^^^^^P^jk^  without    doubt    agree    upon 

^^^^^^K^P^i^  the  following  as  essential  to 

^^^^^^^BnJM^L         the    well    being    of    electric 

^^^^^^^^Hl^^^^       railways    as    efficient   public 

^^^^^^^^^B^^^^      servants:  The 

^^^^^^^^^^^^^^      ties  must  be  stabilized,    (b) 

They  must  bear  some  fair 
relationship  to  the  money  invested  in  the  properties, 
(c)  The  revenues  must  amply  provide  for  operating 
expenses,  reserves,  depreciation  and  a  fair  return  upon 
the  investment,  (d)  The  service  must  be  adequate  to 
the  public  needs,  (e)  The  fares  must  be  high  enough 
to  meet  these  requirements  and  enable  companies  to 
render  that  service  and  low  enough  to  attract  sufficient 
patronage,  (f)  The  rate  structure  itself  must  take  into 
consideration  services  rendered  and  received,  that  the 
costs  thereof  may  be  equitably  distributed  among  the 
ratepayers. 

A  general  program  applicable  to  all  companies  or  to 
all  localities  cannot  safely  be  adopted.  Unless  it  can 
be  assumed — and  I  am  firmly  convinced  to  the  contrary — 
that  all  companies  are  similar  in  regard  to  corporate 
and  financial  histories,  physical  conditions,  topographi- 
cal and  geographical  situations  and  localities,  character 
and  number  of  population  to  be  drawn  upon,  with  their 
riding  habits,  there  are  variables  which  prevent  a  con- 
clusion with  respect  to  one  company  being  applicable  to 


•Abstract  of  address  presented  at  midyear  meeting  of  American 
Electric  Railway  Association.  New  York.  March  14,  1919. 


another.  To  illustrate  this  point — there  are  in  Pennsyl- 
vania electric  railways  which  on  a  5-cent  fare  are  meet- 
ing their  increased  operating  expenses  and  have  suffered 
no  diminution  in  the  dividends  upon  their  capital  stock 
nor  defaulted  in  the  payment  of  bond  interest.  On  the 
other  hand,  there  are  companies  which  on  6,  7  or  8-cent 
fares  are  scarcely  able  to  cope  with  their  operating  obli- 
gations and  fixed  charges.  Under  such  circumstances  we 
are  forced  to  predicate  our  analysis  upon  particular 
cases  rather  than  rely  upon  a  composite  view  of  all  the 
companies. 

A  Method  of  Diagnosis 

While  we  may  not  generalize  our  conclusion,  we  may 
with  reason  adopt  a  method  of  diagnosing  the  difficul- 
ties of  each  particular  company  under  consideration 
and  thus  reach  some  fairly  accurate  if  not  a  satisfac- 
tory conclusion.  It  will  at  least  support  a  prognosis. 
In  this  program  of  self  analysis,  let  me  suggest  the 
following  line  of  thought: 

First:  With  respect  to  corporate  organization.  The 
simpler  it  is  the  more  efficient  it  is  bound  to  be.  Cor- 
porations, in  a  sense,  follow  the  law  of  mechanics. 
Every  useless  wheel  contributes  to  lost  motion.  Every 
corporate  complexity  not  essential  to  the  maintenance 
of  the  working  organism  spells  "waste  in  efficiency 
or  money.  Every  underlying  company  which  has  no 
operating  responsibility  and  exists  solely  as  a  conduit 
for  revenues  to  its  stockholders  or  bondholders,  is  an 
economic  loss  to  the  operating  road. 

Second:  I  need  not  dwell  upon  the  subject  of  the 
proper  relationship  between  the  investment  and  the 
capital  issues,  although  it  is  a  matter  of  grave  moment 
to  the  corporate  life  and  activity  of  railway  companies 
and  presents  a  situation  which  brings  travail  to  the 
soul  of  many  utility  companies.  Nevertheless,  there 
never  can  be  a  stabilization  of  securities  without  a 
recognition    of   the    requirement   that    they    must    rest 
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upon  the  bed  rock  of  fair  value.  I  admit  that  serious 
difficulties  frequently  stand  in  the  way  of  a  readjust- 
ment, but  these  are  difficulties  which  often  bind  the 
financial  freedom  of  the  company. 

Third:  If  a  particular  company  finds  itself  whole 
hearted  with  respect  to  corporate  complexities  and 
financial  disparities  between  its  stock  and  bond  issues 
and  the  value  of  its  property,  it  comes  to  the  intimate 
question  of  revenues.  It  goes  without  saying  that  every 
electric  railway  must  receive  a  gross  revenue  gener- 
ously sufficient  to  maintain  its  service,  care  for  depre- 
ciation and  yield  an  adequate  return  to  its  investors. 
This  fact  is  more  easily  stated  than  accomplished.  How 
to  secure  such  an  adequate  revenue  is  not  a  simple  ques- 
tion and,  I  must  firmly  assert,  is  not  one  primarily  de- 
terminable by  public  service  commissions.  The  ini- 
tiative rests  with  the  railway  companies,  and  the 
accomplishment  lies  with  the  company  and  its  patrons. 

Increase  the  Car  Riders 

Theoretically  gross  revenues  are  increased  by  in- 
creasing rates  of  fare;  the  alternative  method,  not  now 
overmuch  emphasized,  is  in  increasing  the  number  of 
car  riders. 

A  careful  study  will,  of  course,  advise  every  company 
of  the  per  mile  per  passenger  costs  of  transportation 
service.  Ignoring  for  the  moment  rush-hour  periods 
but  not  overlooking  their  importance,  let  me  inquire 
whether  the  railways  generally  have  given  sufficient  at- 
tention to  the  merchandising  side  of  their  business  to 
increase  the  carriage  of  passengers.  I  doubt  whether 
energetic  campaigns  to  that  end,  during  these  stagger- 
ing days  of  high  costs,  have  with  many  companies  re- 
ceived the  attention  which  other  lines  of  business  have 
evidenced  for  similar  purposes.  I  am  not  attempting 
to  state  this  matter  argumentatively,  and  it  is  mentioned 
with  full  recognition  of  the  increased  cost  which  in- 
creased service  imposes. 

The  fundamental  difference,  as  viewed  by  the  public, 
between  electric  railway  service  and  steam  railroad 
transportation  is  that  the  former  is  a  cheaper  type  of 
service.  I  do  not  believe  that  difference  can  in  the 
public  estimation  be  successfully  bridged.  Companies 
may  promulgate  and  commissions  approve  increased 
rates,  but  their  value  is  dependent  upon  a  public  willing 
to  pay. 

In  Pennsylvania  the  curve  of  lost  riders  rises  very 
rapidly  as  rates  are  increased  from  5  to  6,  7  and  8 
cents,  and  the  loss  in  car  riders  at  the  higher  rated 
has  to  be  compensated  in  part  by  a  shortening  of  car 
service  and  lessened  operating  expense. 

In  one  of  our  large  cities  a  5-cent  rate  was  imposed 
by  the  company  for  an  inner  zone  where  there  was  no 
anticipated  increase  in  the  riding  habit,  and  a  7-cent 
rate  was  established  as  an  interzone  rate  and  to  apply 
in  an  outer  area  surrounding  the  inner  zone.  In  this 
outer  territory  there  were  fair  prospects  of  an  increase 
in  passengers.  The  actual  experience  of  the  company 
was  a  material  loss  in  passengers  carried  under  the 
7-cent  rate  and  more  than  16  per  cent  increase  under 
the  5-cent  rate. 

Zoning  Is  Promising  Field  of  Study 

The  whole  rate  scheme  of  many  railways  needs  re- 
adjustment. Let  me  instance  cases  where  electric  rail- 
ways are  carrying  passengers  from  12  to  16  miles  for 
a  single  fare.    Every  passenger  so  carried  is  a  financial 


burden  to  the  company  and  to  all  the  other  car  riders 
of  that  company.  This  leads  me  to  the  subject  of  zon- 
ing, particularly  with  respect  to  interurban  and  sub- 
urban service.  It  has  at  least  the  advantage  of  usually 
retaining  the  short  distance  rider,  and  when  based  upon 
a  carefully  studied  plan  has  arguments  of  its  justice 
to  support  it. 

Zoning  is  one  of  the  most  promising  fields  of  rail- 
way investigation,  and  while  I  doubt  whether  it  can  be 
made  to  follow  arbitrarily  mathematical  formulas  or  be 
based  upon  strictly  imposed  mileage,  and  while  it  has 
perhaps  some  serious  collection  difficulties  to  be  over- 
come, it  nevertheless  is  a  subject  worthy  of  the  most 
careful  study. 

One  Pennsylvania  company  is  trying  the  experiment 
of  an  initial  zone  rate  of  6  cents  with  3  cents  for  each 
additional  zone,  all  of  shortened  length.  It  is  at- 
tempting to  meet  local  objections  by  some  overlaps  and 
is  providing  monthly  commutation  tickets  at  slightly 
reduced  rates  to  care  for  regular  riders.  I  shall  watch 
with  interest  the  results  with  respect  both  to  the  meth- 
ods of  fare  collection  and  to  the  results  in  passengers 
carried. 

Have  the  railways  in  times  past  sought  to  rival  the 
railroads  in  the  high  class  of  equipment  used  for  car- 
riage? Will  lighter  cars  and  perhaps  in  some  localities 
one-man  cars  meet  the  public  requirements  at  lessened 
initial  costs  and  lower  operating  expenses? 

In  conclusion  I  have  but  this  to  offer — that  the  elec- 
tric railway  problem  is  not  to  be  solved  except  in  the 
light  of  local  conditions  affecting  each  company,  and 
that  to  its  solution  we  must  bring  our  attention  to 
merchandising,  zoning,  commutation  rates  in  special 
instances,  lighter  car  equipment  and  possibly  one-man 
cars  where  they  can  be  operated.  Increased  rates  where 
apparently  required  must  be  imposed  with  a  full  recog- 
nition of  the  public's  veto  power.  It  is  an  operative 
rather  than  a  banker's  problem,  although  we  may  not 
minimize  the  importance  of  the  latter  angle  of  approach. 

Riding  Public  Must  Recognize  Fact  That  All  Costs 
Have  Increased  Enormously 

I  would  be  equally  unfair  to  the  electric  railways,  to 
the  public  and  to  myself  were  I  not  to  say  with  all 
frankness  that  the  very  great  increases  in  the  cost  of 
labor  and  material  have  entered  as  largely  into  the  ex- 
pense of  railway  operation  as  they  have  in  any  other 
line  of  business  activity,  with  a  result  which  the  riding 
public  in  the  spirit  of  fair  play  and  exact  justice  is  in 
duty  bound  to  recognize.  This  recognition  it  has  ap- 
parently given  to  almost  every  other  item  of  daily 
expenditure.  That  such  recognition  requires  at  its 
hands  in  many  and  perhaps  in  most  instances  increased 
fares  to  preserve  electric  railways  in  a  condition  where 
they  may  continue  adequate  service  is  apparent. 

The  time  has  not  yet  come  when  we  may  dispense 
with  electric  railway  service.  No  other  later  certain 
or  better  form  of  local  transportation  has  been  devised. 
Electric  railway  service  is  entitled  in  the  public  inter- 
est to  public  support,  and  the  public  is  entitled  to  ade- 
quate service  but  not  at  a  rate  less  than  it  costs  the 
companies  to  provide  it. 

I  have  no  hesitation  in  saying  that  it  shall  be  my 
earnest  endeavor  to  preserve  the  carriers  in  Pennsyl- 
vania on  a  sound  financial  basis  with  sufficient  revenue 
to  meet  the  requirements  of  good  service  and  to  yield  a 
fair  return  to  their  investors. 
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Large  Attendance  at  Mid- Year  Meeting- 

DelegQtes,  Deeply  in  Earnest,  Endeavor  to  Reach  a  Solution  of 
Electric  Railway  Problems — In  Morning  Listen  to  Report 
and  Address  by  Mr.  Gadsden — Afternoon  Devoted  to  Papers 
from      Viewpoint     of     Operator,     Banker       and     Commissioner 


THE  critical  condition  in  the  affairs  of  the  electric 
railways  of  the  country  brought  a  large  attend- 
ance to  the  mid-year  meeting  in  New  York  of 
the  American  Electric  Railway  Association  on  Friday, 
March  14.  The  programs  of  the  technical  sessions  were 
devoted  almost  entirely  to  financial  questions  and  were 
arranged  so  that  views  of  the  status  of  electric  rail- 
ways from  the  standpoint  of  the  operators  and  from 

those  of  the  bankers  and  com-     

missions  could  be  obtained.  The 
meetings  were  held  in  the  En- 
gineering Societies  Building, 
29  West  Thirty-ninth  Street. 
The  morning  session  was  con- 
vened at  10  o'clock. 

President  Pardee  occupied 
the  chair  and  introduced  the 
sessions  with  a  brief  address,  a 
considerable  part  of  which  was 
devoted  to  a  description  of  the 
facilities  of  the  association  for 
assisting  companies  needing 
special  information  on  different 
topics,  and  to  the  work  of  the 
committee  on  national  affairs 
with  headquarters  in  Washing- 
ton. He  mentioned  as  an  ex- 
ample of  the  first  service, 
evidence  on  the  value  of  one- 
man  cars  which  the  association 
"was  able  to  supply  to  a  member 
company  in  one  of  the  Southern 
states.  By  presentation  of  this 
evidence  to  the  Legislature,  a 
bill  aimed  to  prevent  the  opera- 
tion of  such  cars  was  defeated. 
At  the  conclusion  of  Mr.  Par- 
dee's address  he  suggested  that  a  committe  should  be 
appointed  to  consider  any  resolutions  which  might  be 
offered  at  the  meeting.  Upon  motion  the  following  com- 
mittee of  five  was  appointed :  P.  H.  Gadsden,  chairman, 
and  Messrs.  Henry,  Kealy,  Mortimer  and  Ely. 

Report  of  the  Committee  on  Readjustment 

The  first  subject  on  the  program  was  the  presenta- 
tion of  the  report  of  the  committee  on  readjustment. 
It  Was  presented  by  Mr.  Gadsden,  chairman. 

Mr.  Gadsden  stated  that  the  position  taken  by  the 
association  in  the  resolution  which  created  the  com- 
mittee was  absolutely  justified.  Statistics  prepared  by 
the  association  show  that  one-tenth  of  the  total  mileage 
of  the  United  States  is  to-day  in  the  hands  of  receivers. 
Such  increases  in  revenues  as  have  been  secured  from 
higher  fares  are  inadequate,  and  in  many  cases  they 
have  been  granted  for  such  short  terms  as  to  be  of  little 
if  any  avail  in  the  settlement  of  the  underlying  problems. 

The  committee  believes  that  the  questions  submitted 
to  it  must  properly  be  divided  into  two  phases:     (1) 


Those  dealing  with  urban  electric  railways,  and  (2) 
those  dealing  with  interurban  electric  railways.  While 
the  conditions  of  both  classes  are,  in  the  main,  the 
same,  and  while  the  causes  of  the  condition  are  prac- 
tically identical,  the  remedy  often  differs. 

The  committee  now  has  under  consideration  plans 
which,  it  believes,  will  as.sist  in  meeting  the  situation 
confronting  the  industry.  These  will  be  reported  from 
time  to  time  in  detail.  In  the 
committee's  opinion,  there  are 
certain  fundamentals  which 
must  control  the  readjustment 
of  the  relations  between  the 
companies  and  the  communities 
they  serve.  Mr.  Gadsden  pre- 
sented the  following  summary 
of  these: 

1.  The  electric  railways  of  the 
country  are  breaking  down  under 
present  conditions  of  operation. 
As  a  result,  the  public  is  being 
deprived  of  service  and  is  facing 
certain  financial  losses  through 
the  depreciation  of  electric  rail- 
way securities  which  are  held  by 
savings  banks,  life  insurance  and 
trust  companies  and  other  similar 
institutions  in  which  its  savings 
are  invested. 

2.  This  condition  is  primarily 
due  to  the  economic  error  of  es- 
tablishing an  inflexible  fare  re- 
gardless of  the  cost  of  the  service 
rendered  or  the  distance  hauled. 

3.  To  correct  this  difficulty, 
flexible  fares  must  be  established 
which  will  be  automatically  ad- 
justed to  the  cost  of  the  service 
demanded  by  and  furnished  to  the 
community. 

4.  A  necessary  element  of  the 
cost  of  service  is  such  a  return 
on    the    fund    employed    as    will 

attract  capital  to  the  public  service.  To  provide  incentive 
to  enterprise  and  initiative,  there  must  be  an  additional  re- 
ward for  economical  management. 

5.  In  the  interest  of  the  car  rider,  who  must  ultimately 
pay  the  cost  of  local  transportation;  every  special  impost 
and  tax  which  cannot  be  justified  upon  the  ground  that  it 
is  payment  for  benefits  received  should  be  abolished. 

6.  To  secure  satisfactory  service  and  keep  fares  as  low 
83  possible,  the  public .  must  act  on  the  principle  of  the 
"greatest  good  to  the  greatest  number"  and  must  co- 
operate with  the  operating  companies  in  making  effective 
economies  by  the  use  of  "skip-stops,"  one-man  cars,  etc.; 
and  the  speeding  up  of  schedules  by  reduction  of  vehicular 
interference. 

7.  Electric  railway  transportation  is  a  community  prob- 
lem to  be  solved  by  the  community  and  the  company  acti'' 
together  and  animated  by  a  spirit  of  civic  interest  and  de- 
votion to  the  public  service  and  having  as  its  objective  the 
p-tablishment  of  such  regulations  as  will  give  the  public 
t'-e  greatest  efficiency,  economy  and  enterprise  in  the  ri- 
r ration  of  their  transportation  utilities. 

8.  The  committee  proposes  to  carry  out  as  rapidly   r.  ■ 
as  effectively  as  possible  the  following  program: 

a.  To  furnish  to  members  of  the  association  at  as  early 
a  date  as  possible,  information  concerning  franchise  set- 
*:'fments  and  agreements  along  service  at  cost  and  other 
lines.  ..  '■! 


March  15,  1919 


Electric    Railway    Journal 


517 


b.  To  analyze  these  various  agreements  and  present  for 
the  information  of  the  companies  such  a  summary  of  their 
provisions  as  wrill  provide  a  guide  in  the  drafting  of  new 
ordinances  or  ag^reements. 

c.  To  directly  assist  communities  in  which  the  readjust- 
ment of  franchise  relations  are  under  way. 

d.  To  furnish  at  the  instance  of  the  railway  company  to 
civic  organizations  and  similar  bodies,  information  as  to, 
and  studies  of,  public  utility  questions. 

In  conclusion  the  committee  recommends  that  the 
scope  of  the  association's  activities  be  so  enlarged  as 
to  provide  machinery  for  carrying  out  these  purposes. 

After  the  presentation  of  the  report  Mr.  Gadsden 
elaborated  the  points  made  by  it  in  an  address.  He  said 
that  the  members  had  been  meeting  under  conditions 
'  which  had  never  before  confronted  the  industry. 
Though  the  status  of  the  electric  railways  before  the 
war  was  discouraging,  the  war  had  emphasized  the 
fact  that  the  industry  had  been  predicated  on  a  false 
economic  basis  and  was  now  practically  in  a  bankrupt 
condition.  Ten  per  cent  of  the  properties  were  in  the 
hands  of  receivers.  During  the  past  year  a  new  phase 
of  the  industry  had  developed  and  had  assumed  startling 
proportions.  The  public  impression  up  to  last  year  had 
been  that  no  matter  what  burdens  were  placed  on  any 
individual  property  it  had  to  continue  service.  Whether 
it  was  successful  or  not,  it  must  furnish  transportation 
to  the  community.  The  war  had  brought  a  realization 
to  the  American  people  that  the  service  must  be  paid 
for,  and  if  a  community  was  not  able  or  not  willing  to 
pay  for  this  service,  the  courts  would  permit  a  company 
to  junk  its  property.  Thus,  in  1918,  more  than  500 
miles  of  electric  railways  had  been  abandoned  and  the 
track  torn  up.  The  public  should  realize  that  if  it 
pushes  the  railways  too  far,  the  people  must  walk. 
This  aspect  should  receive  more  publicity,  and  the 
speaker  urged  the  members  to  take  this  view  back  to 
their  respective  communities. 

Mr.  Gadsden  then  presented  two  tables,  one  prepared 
^  from  statistics  obtained  from  the  government  giving 
the  status  of  electric  railways  in  1912  and  1916,  the 
other  made  up  for  ten  states  from  the  preliminary 
reports  issued  by  the  census  department.  The  states 
were  Idaho,  Wyoming,  Vermont,  Mississippi,  Oregon, 
Colorado,  Arizona,  New  Hampshire,  Connecticut  and 
Rhode  Island,  thus  representing  all  parts  of  the  country. 
These  tables  are  presented  herewith. 

The  speaker  also  presented  a  table  showing  the 
shrinkage  in  value  during  the  past  four  years  of  the 
securities  of  seventy-five  railway  companies  whose 
securities  are  quoted  on  various  exchanges.  They  were 
thus  representative  of  the  larger  and  higher  class 
railways,  and  showed  an  aggregate  of  value  of  securi- 
ties in  January,  1914,  of  $495,157,418  and  in  January, 
1918,  of  $245,680,950,  or  a  shrinkage  of  $249,476,468. 
Mr.  Gadsden  emphasized  the  fact  that  these  were 
market  quotations  and  so  could  not  include  any  watered 
stock,  but  were  real  values.  He  also  explained  that 
these  figures  did  not  include  the  shrinkage  in  the 
securities  of  the  Interborough  Rapid  Transit  Company, 
which  alone  had  amounted  to  about  $126,000,000.  He 
said  that  the  figures  were  not  cited  to  arouse  electric 
railway  managers  to  the  situation,  with  which  they  are 
fully  acquainted,  but  to  give  them  definite  data  on  the 
subject  so  that  they  could  prove  the  facts  to  the  public. 

The  speaker  said  that  in  his  investigations  he  has 
not  found  any  other  industry  or  any  other  phase  of 
human  activity  which  had  attempted  to  do  business  in 
violation  of  fundamental  economic  principles.  The 
•■--■tes  of  other  utilities,  such  as  electric  light,  gas  and 


water,  were  based  on  cost.  No  othtr  business  had 
arxempted  to  do  business  on  a  flat  rare  which  had  no 
relation  to  capital  or  cost.  It  was  essential  to  get  away 
from  this  inflexible  rate.  An  electric  railway  property 
is  not  free  from  the  tyranny  of  the  balance  sheet,  and 
the  only  outcome  of  the  present  plan  is  that  the  railway 
investors  will  lose  their  money  and  the  public  will  lose 
its  service. 

A  popular  reply  when  a  company  asks  for  an  increase 
is  that  the  patrons  do  not  mind  the  increase  if  the 
company  will  give  the  service.  The  speaker's  answer 
to  that  was  that  in  every  other  industry,  as  compared 
with  the  period  before  the  war,  patrons  are  paying 
a  higher  price  for  an  inferior  service,  and  are  doing 
it   cheerfully. 

Only  Two  Ways  Out 

In  regard  to  possible  ways  out  of  the  present  situa- 
tion, Mr.  Gadsden  said  that  in  the  judgment  of  the 
committee  on  readjustment  there  are  only  two  alterna- 
tives: (1)  The  general  acceptance  of  some  sort  of 
service-at-cost  plan  throughout  the  country,  and  (2) 
in  the  event  of  failure  of  the  first  plan,  the  adoption 
of  some  kind  of  municipal  or  government  ownership. 
The  basic  reason  for  each  plan  is  the  same,  i.e.,  private 
capital  will  not  flow  into  the  electric  railway  business 
under  present  conditions,  even  in  .spite  of  the  fact  that 
it  is  essential  to  community  welfare,  and  capital  can 
only  be  secured  through  some  sort  of  support  by  means 
of  public  credit.  It  is  the  duty,  however,  of  electric 
railway  operators  as  representatives  of  security  holders 
and  as  citizens  to  work  out  a  solution  of  the  problem 
which  will  keep  the  railways  in  private  hands  and 
guarantee  the  efficiency  and  the  initiative  of  private 
enterprise. 

Mr.  Gadsden  pointed  out  that  the  primary  requisite 
of  any  service-at-cost  plan  is  a  valuation.  Unless  the 
electric  railway  industry  is  willing  to  have  the  value 
of  the  properties  ascertained,  the  service-at-cost  idea 
offers  no  aid.  If  it  is  willing  to  effect  agreements  on 
the  subject  of  valuation,  relief  along  the  lines  of  the 
service-at-cost  idea  can  be  secured  in  many  cases.  The 
questions  involved  are  grave  ones  upon  which  the  asso- 
ciation in  the  near  future  must  take  a  positive  stand. 
Some  interests  may  not  be  benefited  under  service-at- 
cost  franchises,  but  these  are  exceptional  cases,  for 
the  great  majority  of  the  companies  are  not  able  to 
make  a  fair  return  upon  a  fair  valuation. 

Situation  in  Washington 

Mr.  Gadsden  also  noted  the  decided  change  which 
has  taken  place  in  Washington.  The  claim  for  federal 
assistance  for  electric  railways  last  year  was  based 
upon  their  essentiality  in  connection  with  the  war  pro- 
gram. The  problem  now  before  the  government  is  not 
the  winning  of  the  war  but  the  stimulating  of  buying 
so  as  to  stabilize  the  market  and  restore  confidence. 
The  electric  railway  industry  is  of  such  magnitude  as 
to  require  consideration  also  in  connection  with  this 
problem.  Involving  an  investment  of  nearly  $5,000,- 
000,000,  these  carriers  employ  from  350,000  to  400,000 
operatives  and  have  a  potential  purchasing  power  of  at 
least  $500,000,000.  At  the  present  time  the  industry 
is  prostrate  and  out  of  the  market.  Hence  the  govern- 
ment has  begun  a  serious  study  of  the  electric  railway 
situation,  not  out  of  tender  sympathy  for  security 
holders,  but  out  of  a  desire  to  restore  the  lost  buying 
power  of  the  companies. 


518 


Electric    Railway    Journal 


Vol.  53,  No.  11 


TABLE   I— COMPARATIVE   CENSUS    STATISTICS   OF 
ELECTRIC  RAILWAYS  FOR  TEN  STATES* 

1917  1912 

Gross   revenues -. *34.966  172  $31,365,087 

Operating    expenses..... ■•    24,154,798  17,750,612 

Deductions  from  gross  income 11,35d,85S  3,di^/»a 

Net  Inoome  t544,554  4,301.710 

Sueige°    ^V.-.V.-.-.V.-..- 2.669.23  2,536.20 

Number  of  companies ' '  '  "• 

tDeflcit. 

•States  included  are:  Idaho,  Wyoming.  Vermont.  Mississippi, 
Oregon,  Colorado,  Arizona,  New  Mexico.  Connecticut  and  Rhpde 
Island. 


Mr.  Gadsden  recalled  that  last  year  the  electric  rail- 
ways had  the  support  of  practically  all  of  the  depart- 
ments of  the  federal  government,  and  he  added  that 
encouraging  support  recently  came  from  the  Conference 
of  Governors  and  Mayors  which  was  held  in  Washing- 
ton on  March  3-5. 

Telegrams  from  chambers  of  commerce  and  lead- 
ing business  and  industrial  organizations  in  practically 
every  state  and  every  large  city  had  been  sent  to 
President  Wilson  and  were  turned  over  directly  by  him 
to  the  committee  on  resolutions  of  this  conference. 
The  conference  then  went  on  record  with  a  resolution, 
noted  in  the  Electric  Railway  Journal  of  March  8, 
1919,  to  the  effect  that  the  delegates  disclaimed  "any  dis- 
position to  trespass  on  the  rights  of  municipalities"  but 
earnestly  recommended  "that  the  federal  government 
continue  its  helpful  offices  with  the  view  to  averting 
serious  consequences  in  the  financial  affairs  of  public 
utilities." 

Mr.  Gadsden  said  that  there  was  apparently  under 
way  a  movement  to  set  up  a  Federal  Utilities  Commis- 
sion composed  of  representatives  of  the  Department  of 
Labor,  the  Department  of  Commerce,  the  Treasury 
Department,  one  or  two  public  service  commissions  and 
possibly  the  electric  railway  industry.  There  is  no 
warrant  in  law  for  such  commission  to  regulate  rates, 
but  it  hoped  that  its  deliberations  and  recommendations 
would  be  as  effective  as  those  of  the  Industrial  Price 
Commission,  which  has  been  appointed  with  similar 
powers  to  take  up  the  question  of  fixing  prices  for 
certain  basic  industries.  The  results  secured  by  a 
Federal  Utilities  Commission,  of  course,  would  depend 
upon  the  personnel  and  the  tact  and  the  forcefulness  of 
the  members. 

Closer  Co-operation  Must  Be  Given 

In  closing,  Mr.  Gadsden  most  emphatically  directed 
attention  to  the  vital  necessity  of  closer  co-operation 
on  the  part  of  the  industry.  As  a  case  in  point,  he 
mentioned  the  fact  that  the  companies  did  not  appear 
to  appreciate  the  great  need  of  co-operating  fully  with 
the  committee  in  Washington.  For  example,  the  com- 
mittee received  168  replies  to  a  questionnaire  sent  out 
to  1200  companies.  It  now  has  in  Washington  a  record 
of  gross  receipts  for  1918  of  only  188  companies,  al- 
though complete  figures  should  have  been  on  file  in 
Washington  by  this  time.     He  described  forcibly  the 


table  II— STATISTICS    OF   STREET   AND   ELECTRIC 
RAILWAYS 


ignominious  position  in  which  the  Washington  repre- 
sentatives of  the  industry  are  placed,  when  after  two 
years  of  steadfast  work  on  their  part  the  industry 
has  not  yet  given  to  them  sufficient  information  to 
make  possible  a  statistical  summary  that  covers  the 
whole  situation.  He  added  that  the  committee  itself 
is  unwilling  to  continue  its  efforts  unless  it  receives 
better  co-operation  on  the  part  of  the  electric  railway 
companies. 


1912  Treasury 

United  States     Department 
Census  1916  Returns 


Decrease    Per  Cent 


1,260 


1.260 


Number  of  com- 
panies  

^pToye'es"'.'":             282.481  

?^'^^^^^''°"--^H'llf(,lA3l  $56i;991-.7i9     iW.HHH     O.Soii 

T-To^ses" 497  782,682  491.949.698      ,.  . 

NetTncome    ...         81,425,748  70.042,051       11.383.697          IS 


Afternoon  Session 

At  the  opening  of  the  afternoon  session  President 
Pardee  announced  that  the  International  Shipbuilding 
Corporation  had  invited  all  delegates  interested  to  wit- 
ness the  launching  of  the  eighteenth  ship  built  at  Hog 
Island,  the  event  to  take  place  at  10  o'clock  on  Saturday. 
The  invitation  was  extended  through  M.  C.  Brush,  for- 
merly president  Boston  Elevated  Railway  but  now  con- 
nected with  the  shipbuilding  corporation. 

Francis  H.  Sisson,  vice-president  Guaranty  Trust 
Company  of  New  York,  then  presented  a  paper  on  "Elec- 
tric Railways  and  Investors."  This  paper  is  published  in 
abstract  elsewhere  in  this  issue. 

After  the  presentation  of  this  paper,  Mr.  Sisson  con- 
tinued by  saying  that  the  only  answer  which  the  Legisla- 
ture gives  to  this  problem  is  municipal  ownership  and 
operation,  but  this,  in  the  speaker's  opinion,  would  be 
attended  with  poorer  service,  higher  taxes  and  costs  and 
less  efficiency.  The  idea  that  the  government  could  con- 
duct a  business  better  than  private  initiative  was  a  fal- 
lacy. This  is  a  time  when  the  burden  of  sound  thinking 
rests  on  business  men.  The  present  problems,  he  said, 
are  not  necessarily  new  but  perhaps  they  are  more  acute 
than  before.  The  only  solution  is  that  of  a  higher  per- 
sonnel in  politics. 

At  the  close  of  Mr.  Sisson's  remarks.  President  Pardee 
extended,  on  behalf  of  the  association,  his  hearty  thanks 
to  him  for  his  paper.  Mr.  Pardee  then  introduced  Hon. 
Charles  E.  Elmquist,  president  National  Association  of 
Railway  and  Utilities  Commissioners,  who  presented  a 
paper  on  railways  and  regulating  commissions.  Mr. 
Elmquist  was  followed  by  Hon.  W.  D.  B.  Ainey,  chair- 
man Public  Service  Commission  of  the  Commonwealth 
of  Pennsylvania,  who  presented  another  paper  on  the 
same  topic.  These  papers  appear  in  abstract  elsewhere 
in  this  issue. 

After  expressing  the  appreciation  of  the  association 
to  all  those  who  had  presented  papers.  President  Pardee 
announced  that  the  papers  were  open  for  discussion. 

Discussion 

Charles  L.  Henry,  Indianapolis  &  Cincinnati  Traction 
Company,  was  the  first  speaker.  He  declared  that  he 
was  not  prepared  yet  to  attend  the  funeral  of  the  elec- 
tric railway  industry.  Nothing,  in  his  opinion,  can  take 
the  place  of  electric  railway  service,  and  it  must  con- 
tinue. The  increase  in  prices  of  material  and  labor  had 
begun  long  before  the  war  but  had  come  gradually. 
Electric  railway  men  are  not  responsible  for  these  con- 
ditions, but  he  did  consider  that  they  would  now  be  re- 
sponsible if  they  did  not  make  any  attempt  to  correct 
them.  In  his  opinion  there  was  only  one  solution — ab- 
solute service  at  cost.  As  a  preliminary,  he  believed  it 
necessary  to  determine  the  value  of  the  railway  prop- 
erty. The  public  is  interested  in  the  service  and  has  a 
right  to  say  what  the  service  will  be,  but  when  the  ques- 
tion of  higher  fares  is  raised,  the  charge  is  often  made 


March  15,  1919 


Electric    Railway    Journal 


519 


that  the  company  wants  to  pay  dividends  on  "watered 
stock."  That  is  the  reason  he  advocated  a  valuation,  but 
he  thought  the  value  of  the  property  is  much  more  than 
its  replacement  value.  As  an  example  he  quoted  the  case 
of  the  old  national  road,  which  first  required  the  felling 
of  the  timber,  then  draining,  then  was  a  corduroy  road, 
then  was  a  plank  road,  then  became  a  macadam  road 
and  finally  was  a  concrete  road.  It  would  be  improper 
to  say  that  the  cost  of  that  road  was  simply  the  cost  of 
laying  the  concrete. 

Walter  A.  Draper,  Cincinnati  Traction  Company,  said 
that  any  service-at-cost  plan  should  consider  the  item 
of  control  in  addition  to  that  of  valuation  and  the  rate  of 
return.  It  is  not  enough  to  decide  merely  what  the  pub- 
lic utilities  should  receive  but  it  is  necessary  also  to 
decide  what  is  to  be  given  to  the  public.  No  public 
utility  corporation  can  work  out  its  salvation  according 
to  any  one  cut-and-dried  plan,  but  each  individual  lo- 
cality must  work  out  its  own  problems  according  to  the 
conditions  encountered. 

Mr.  Draper  stated  that  from  his  experience  he  had 
found  that  the  further  one  can  get  away  from  local  con- 


ities  to  exist  there  must  be  sufficient  return  to  induce 
those  who  have  money  to  put  it  at  the  disposal  of  these 
utilities.  Several  plans  have  been  discussed  during  the 
past  few  years  for  providing  a  suitable  return  upon  the 
capital  invested.  Any  plan  adopted  should  restore  con- 
fidence to  the  investor  in  order  to  prove  satisfactory. 
Otherwise  the  government  will  have  to  take  over  these 
enterprises  or  the  public  will  have  to  go  without  them. 
Mr.  Morgan  said  that  he  believed  all  members  of  this 
association  could  agree  upon  some  plan  provided  no  at- 
tempt was  made  to  force  each  individual  to  accept 
definite  instructions  as  to  how  it  would  be  carried  out. 
No  specific  method  should  be  emphasized  which  would 
tend  to  antagonize  any  of  the  members.  A  railway  busi- 
ness is  not  one  that  can  be  sold  out  and  moved  away  from 
when  the  owners  get  tired  of  it.  They  must  go  on  with 
it  forever. 

Mr.  Morgan  said  that  a  matter  which  has  concerned 
him  very  much,  particularly  during  the  past  year,  has 
been  the  necessity  for  developing  some  point  of  contact 
between  the  federal  point  of  view  and  that  of  the  com- 
munities.    The  electric   railway  business  is   a  serious 
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trol  the  better  and  easier  it  is  to  accomplish  beneficial 
results.  If  it  is  possible  to  secure  satisfactory  action 
from  state  or  federal  bodies  this  appears  to  work  out 
better  than  from  bodies  nearer  at  home.  The  great  ob- 
ject of  any  service-at-cost  plan  is  to  get  an  adequate  re- 
turn for  the  service  which  railways  provide  and  for 
what  they  are  expected  to  furnish. 

Randall  Morgan,  United  Gas  Improvement  Company 
of  Philadelphia,  said  that  he  came  to  this  meeting  to 
listen  rather  than  to  give  advice,  for  it  is  at  meetings 
such  as  this  that  all  must  obtain  their  instruction  and 
gather  facts  to  aid  in  carrying  out  their  work.  Rail- 
ways are  public  servants  and  the  law  provides  that  they 
shall  give  service  which  is  efficient,  continuous  and  of  the 
highest  character.  It  is  for  this  that  public  regulation 
was  instituted.  When  these  regulating  bodies  were  first 
established  there  appeared  to  be  a  feeling  of  irritation 
on  the  part  of  those  coming  under  their  control,  but  such 
utilities  now  feel  that  it  is  suitable  that  they  should  have 
these  regulating  bodies  in  order  to  insure  satisfactory 
service  to  the  public. 

It  is  now  apparent  that  in  order  for  the  public  util- 


undertaking.  It  involves  possibly  60  per  cent  of  all  the 
money  invested  in  utilities. 

The  industry  is  in  great  distress  and  it  must  get 
together  somehow  on  a  general  plan.  The  private  in- 
vestor is  in  a  position  where  he  no  longer  trusts  any- 
one connected  with  the  utility  business,  either  operator 
or  regulator.  Hence  there  is  the  necessity  for  the  doing 
of  something  definite. 

P.  J.  Kealy,  Kansas  City  Railways,  closed  the  discus- 
sion by  saying  that  as  it  is  necessary  to  have  a  little 
jollity  even  at  a  "wake,"  he  would  attempt  to  state  some 
of  the  more  cheerful  aspects  of  the  situation.  Probably 
no  utility  has  had  more  to  contend  with  recently  than 
the  Kansas  City  Railways,  with  three  strikes  in  sixteen 
months,  the  last  costing  $1,000,000.  In  the  discus- 
sion at  the  meeting  there  has  been  passing  through  the 
contributions  a  strain  which  makes  for  encouragement. 
For  example,  take  the  attitude  toward  the  rate  of  fare. 
The  mere  fact  that  a  service-at-cost  plan  is  being  dis- 
cussed is  hopeful.  Again,  400  or  more  roads  in  the 
country  have  been  able  to  break  away  from  the  5-cent 
fare.    Another  example  is  afforded  by  the  changed  at- 
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titude  of  regulating  bodies  toward  the  one-man  car; 
where  only  a  few  years  ago  commissions  opposed  the 
introduction  of  this  promising  improvement  they  now 
favor  it.  Powerhouse  economies  are  increasing  too. 
Who  knows  but  that  some  power  company  will  develop 
a  super-station,  so  economical  that  it  will  pay  railways 
to  take  their  power. 

The  owners  of  securities  ought  to  take  more  interest 
in  conserving  the  electric  railway  business.  They  are 
after  all  the  ones  most  intimately  concerned.  The  man- 
ufacturers should  help  also,  as  the  utility  furnishes  them 
an  enormous  aggregate  annual  business.  It  must  be 
remembered  that  if  there  is  nothing  developed  to  sup- 
plant the  electric  railway  it  must  continue,  and  this  in- 
volves the  provision  of  means  for  supporting  it.  The 
attitude  of  puHlic  officials  is  indicated  by  a  remark  made 
recently  by  a  mayor  who  said:  "These  fellows  are  up 
against  it  and  must  be  helped." 

Public  sympathy  also  will  assist  in  solving  prob- 
lems, as  it  did  recently  in  connection  with  the  labor 
troubles  in  Kansas  City.  There  is  a  great  deal  of  sup- 
port not  now  used  which  can  and  must  be  enlisted.  The 
situation  is  not  hopeless,  it  is  going  .to  clear.  There  are 
manhood,  brains  and  energy  enough  available  to  pull  the 
industry  up  the  grade  which  it  is  now  climbing. 

At  the  close  of  Mr.  Kealy's  remarks  President  Pardee 
called  upon  the  committee  of  resolutions  for  its  report. 

Mr.  Gadsden,  in  reporting  for  the  committee,  pre- 
sented four  resolutions.  One  extended  the  thanks  of  the 
association  for  the  speakers  who  had  presented  papers 
at  the  meeting.  Another  was  that  the  report  of  the 
committee  on  readjustment  be  approved.  A  third  was 
to  refer  the  suggestion  made  by  Mr.  Taylor  in  his  paper 
as  to  dissemination  of  information  on  the  electric  rail- 
way situation  to  the  committee  on  readjustment  for  its 
action.    The  fourth  read  as  follows : 

It  is  self-evident  that  the  electric  railways  of  the  United 
States  are  breaking  down  under  conditions  of  operation 
which  have  forced  a  tenth  of  the  railway  mileage  of  the 
country  into  receivership;  have  depreciated  securities  of. 
the  companies  so  that  there  has  been  a  shrinkage  of  nearly 
four  hundred  million  dollars  in  the  market  value  of  the 
securities  of  one  typical  group  of  seventy-six  companies; 
have  wiped  out  the  net  income  of  practically  all  corporations 
furnishing  local  transportation;  have  caused,  during  the 
last  year,  the  abandonment  of  about  500  miles  of  track 
and  which  are  everywhere  threatening  a  loss  of  service  es- 
sential to  the  communities,  so  that  there  is  not  to-day  a 
company  that  is  earning  a  normal  interest  rate  upon  the 
cost  of  its  physical  property,  to  say  nothing  of  the  other 
costs  of  creating  the  property. 

In  this  crisis  a  readjustment  of  the  relations  between 
these  companies  and  the  public  is  essential  to  the  preserva- 
tion of  service.  A  proper  solution  implies  that  the  fares 
charged  must  be  so  adjusted  as  to  meet  the  varying  costs 
of  furnishing  the  service. 

Such  adjustment  when  made  should  be  adequate  to  pro- 
vide for  the  growing  need  of  the  community  served. 

The  American  Electric  Railway  Association,  impressed 
with  the  gravity  of  the  present  crisis,  appeals  to  all  na- 
tional, state,  and  civic  governmental  bodies  promptly  to  ac- 
cord the  relief  for  the  electric  railways  which  the  facts  so 
clearly  justify,  and  to  afford  means  of  placing  the  electric 
railways  in  position  to  meet  the  requirements  of  their  re- 
spective communities. 

These  resolutions  were  all  approved.  Mr.  Kealy  then 
presented  a  resolution  extending  the  thanks  of  the  asso- 
ciation to  Mr.  Gadsden  for  his  services  in  Washington, 
with  the  Electric  Railway  War  Board,  the  committee  on 
national  affairs  and  the  committee  on  readjustment. 
It  was  adopted  by  the  association  by  a  rising  vote.  Mr. 
Gadsden  in  replying  spoke  of  the  great  credit  which 
should  be  given  to  his  associates  on  these  committees 


and  then  said  that  he  greatly  appreciated  the  resolution 
p.nd  that  if  anything  could  compensate  for  his  work  of 
the  last  two  years  in  Washington  that  did. 

In  closing  the  session.  President  Pardee  announced 
that  at  the  meeting  of  the  executive  committee  on  Thurs- 
day it  was  decided  to  expand  the  work  of  the  committee 
on  readjustment.  He  also  said  that  a  decision  had  been 
reached  to  hold  a  convention  next  October  and  that  an 
exhibit  might  be  held  in  connection  with  it. 

The  meeting  then  adjourned. 


Banquet  a  Brilliant  Success 

\  DINNER  and  dance  at  the  Waldorf-Astoria  Hotel 
IJ  closed  the  1919  mid-winter  meeting.  Nearly  800 
members  and  guests  attended.  President  Pardee  acted 
as  toastmaster  at  the  dinner.  He  referred  to  the  tre- 
mendous extent  to  which  the  electric  railways  have 
grown  in  a  few  years  until  the  per  capita  rides  are  155 
per  annum  and  the  corresponding  gross  revenue  is 
$600,000,000.  Unfortunately  the  net  income  has  fallen 
to  a  negligible  quantity,  partly  because  the  railway  men 
failed  to  see  the  coming  storm.  The  present  is  a  time 
of  "isms"  of  one  kind  and  another  and  it  is  difficult  to 
see  in  what  direction  the  electric  railways  are  tending. 
However,  a  solution  for  every  important  problem  has 
been  found  in  the  past  and  the  present  problem  of  this 
industry  will  be  solved.  All  of  the  people  cannot  be 
wrong  all  of  the  time,  to  paraphase  a  familiar  quotation. 

Mr.  Pardee  introduced  Hon.  Lindley  M.  Garrison, 
former  Secretary  of  War  and  now  receiver  for  the 
Brooklyn  Rapid  Transit  Company.  Mr.  Garrison  said 
that  as  a  newcomer  in  the  railway  field  he  would  not 
venture  to  discuss  traction  matters  before  a  railway 
audience.  He  then  analyzed  the  plan  proposed  for  a 
league  of  nations,  urging  that  the  people  of  this  and 
other  nations  be  given  an  opportunity  to  discuss  the 
plan.  He  expressed  the  hope  that  the  peace  treaty  and 
the  league  covenant  will  be  kept  separate,  the  latter  to 
be  considered  with  due  deliberation  after  a  plan  had 
been  made  effective  to  prevent  the  former  Central  Em- 
pires from  again  provoking  war. 

The  next  speaker  was  Hon.  Francis  Burton  Harrison, 
Ex-Govemor-General  of  the  Phillipines.  He  paid  a 
tribute  to  the  efficiency  of  the  electric  railway  system  in 
Manila  and  explained  how  the  Filipinos  are  rapidly 
being  prepared  for  complete  self  government.  They  are, 
he  said,  loyal  Americans.  Mr.  Harrison  defended  the 
league  plan  at  present  under  consideration,  saying  that 
world  affairs  are  now  so  interwoven  that  some  kind  of 
a  world  pact  is  necessary. 

The  manufacturer  members  of  the  association  were 
represented  by  B.  A.  Hegeman,  Jr.,  who  assured  the 
traction  men  of  co-operation  in  every  possible  way,  and 
of  the  desire  of  the  manufacturers  to  help  in  revitaliz- 
ing the  industry.  He  said,  "Your  success  is  our  suc- 
cess; your  failure,  ours."  Mr.  Hegeman  outlined  briefly 
the  elements  of  the  present  difficulty  but  said  that  there 
is  no  doubt  that  much  has  already  been  accomplished 
along  the  lines  of  better  understanding  between  the  rail- 
roads and  the  public.  Those  responsible  for  the  opera- 
tion of  the  roads  must  realize  the  value  of  taking  the 
public  into  their  confidence,  and  the  people  are  begin- 
ning to  believe  that  the  corporations  are  not  quite  as 
black  as  they  have  been  painted  and  are  showing  a  much 
better  spirit  toward  them  than  formerly,  but  much 
remains  to  be  done. 
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Among  other  features  of  the  banquet  was  the  un- 
furling of  an  electric  railway  service  flag,  indicating 
that  there  had  been  25,893  railway  men  in  the  service, 
of  whom  ninety-three  were  known  to  have  died.  Mr. 
Pardee  also  told  of  the  work  done  by  the  association, 
under  the  direction  of  Past-President  L.  S.  Storrs,  in 
preparing  for  the  government  a  set  of  630  maps  show- 
ing the  locations  of  electric  railways,  power  plants, 
bridges,  etc.  This  work  had  been  highly  commended  by 
the  Army  officials. 

During  the  dinner  there  was  excellent  music  and  the 
meeting  closed  with  the  general  feeling  that  there  is  a 
big  work  ahead,  but  that  it  can  be  done. 


Executive  Committee  Meeting 
of  March  13 

Convention   with    Exhibits   Was  Favored — Desire  for 

Completion  of  Plan  for  Affiliated  Manufacturers' 

Association  Was  Expressed 

EVERY  officer  of  the  American  Association  was 
present  at  the  executive  committee  meeting  held  on 
March  13,  namely:  J.  H.  Pardee,  New  York  City;  Rich- 
ard McCulloch,  St.  Louis,  Mo.;  T.  S.  Williams,  Brook- 
lyn, N.  Y.;  R.  I.  Todd,  Indianapolis,  Ind.;  P.  J.  Kealy, 
Kansas  City,  Mo.,  and  E.  B.  Burritt,  New  York  City. 
Other  members  of  the  executive  committee  present  were 
F.  R.  Phillips,  Pittsburgh,  Pa. ;  R.  E.  McDougall.  Roch- 
ester, N.  Y.,  and  Thomas  Finigan,  Chicago,  111.,  repre- 
senting the  engineers,  claim  agents  and  manufacturers, 
respectively.  The  manufacturers  were  represented  also 
by  W.  S.  Rugg,  Pittsburgh,  Pa.,  and  C.  C.  Peirce, 
Boston,  Mass.  Past-presidents  in  attendance  included 
Charles  S.  Sergeant,  Boston,  Mass.;  H.  H.  Vreeland, 
New  York  City;  W.  Caryl  Ely,  New  York  City;  Charles 
L.  Henry,  Indianapolis,  Ind.,  and  J.  J.  Stanley.  Cleve- 
land, Ohio.  A  number  of  other  men  prominently  iden- 
tified with  the  industry  were  present  by  invitation. 

Secretary  Burritt  explained  plans  for  interesting 
non-member  companies  in  the  work  of  the  association 
and  co-operation  in  these  was  promised  by  the  men 
present.  The  feeling  was  that  the  benefits  of  associa- 
tion membership  will  be  better  appreciated  now  than  in 
the  past.  It  was  decided  to  invite  newspaper  men  to 
the  March  14  meeting  in  order  that  full  publicity  might 
be  given  to  the  proceedings. 

Policy  on  the  Subject  of  Carrying  Mail 
TO  Be  Formulated 

The  carrying  of  United  States  mail  matter  by  elec- 
tric railways  was  discussed,  and  it  appeared  that  while 
this  business  is  comparatively  small  it  is  important. 
The  committee  on  national  relations  was  therefore  asked 
to  formulate  a  general  policy  on  the  subject  with  sug- 
gestions. A  letter  from  B.  C.  Cobb,  of  Hodenpyl,  Hardy 
&  Co.,  was  read  outlining  a  comprehensive  plan  for  pub- 
licity. It  was  referred  to  the  committee  on  readjust- 
ment. The  executive  committee  then,  after  discussion, 
approved  the  holding  of  a  fall  convention  with  exhibits, 
the  president  to  appoint  a  committee  to  arrange  all 
details. 

Reports  of  the  committee  on  readjustment.  P.  H. 
Gadsden,  chairman,  were  considered.  One  prepared  for 
presentation  to  the  association  was  approved  for  the 
purpose,  and  the  other  which  contained  recommenda- 
tions for  enlarged  work  by  the  association  was  referred 


back  for  detailed  recommendations.  The  executive  com- 
mittee also  approved  of  co-operation  with  the  Bureau 
of  Standards  and  with  technical  and  other  associations 
in  regard  to  electrolysis.  Mr.  Gadsden  reported  for  the 
committee  on  national  relations  (the  successor  of  the 
war  board)  showing  a  substantial  cash  balance  on  hand 
and  a  record  of  useful  work  done.  It  was  decided  to 
continue  the  Washington  office  until  June  15,  the  presi- 
dent to  make  such  arrangements  for  the  remainder  of 
the  association  year,  after  that  date,  as  he  may  find 
desirable. 

The  executive  committee  reviewed  the  status  of  the 
manufacturers  and  it  was  explained  that  now  that  the 
association  has  resumed  normal  activities  the  report 
of  the  sub-committee  which  is  preparing  a  plan  for  an 
affiliated  Manufacturers'  Association  will  be  ready  in 
time  for  the  convention.  This  committee  was  appointed 
prior  to  the  war  period. 

Secretary-Treasurer's  Report  to 
Executive  Committee 

Mr.  Burritt  reported  on  the  resumption  of  committee 
work  and  other  activities  of  the  association.  He  said 
that  the  afldliated  associations  have  resumed  active 
work,  but  in  view  of  present  conditions  will  confine  their 
investigations  to  subjects  having  special  importance  and 
application  at  this  time.  The  Accountants'  Association 
in  addition  to  its  usual  work  will  co-operate  with  the 
Transportation  &  Traffic  Association  in  a  study  of  meth- 
ods of  fare  collection  and  registration. 

In  the  Engineering  Association  the  following  com- 
mittees have  been  appointed  and  subjects  have  been  as- 
signed each:  Committees  on  standards,  equipment, 
power  distribution,  power  generation,  way  matters, 
buildings  and  structures,  heavy  electric  traction,  and 
electrolysis;  joint  committee  to  consider  safety  code 
of  United  States  Bureau  of  Standards,  joint  committee 
on  standardization  of  method  for  determining  the  cost 
of  power,  and  committee  on  issuance  and  distribution 
of  engineering  manual.  Representatives  from  member 
manufacturer  companies  have  been  appointed  to  each  of 
these. 

The  Engineering  Association  will  also  co-operate 
with  the  Transportation  &  TraflSc  Association  in  a  study 
of  the  operation  of  one-man  cars  from  a  transportation 
standpoint. 

The  Claims  Association  has  continued  its  subscrip- 
tion to  the  Hooper  Holmes  Infonnation  Bureau  and  the 
usual  work  of  the  association  will  proceed. 

The  Transportation  &  Traffic  Association  has  this 
year  departed  from  its  former  practice  in  the  way  of 
committee  work  and  will  undertake  but  four  subjects 
as  follows:  (1)  Collection  and  registration  of  fares, 
giving  consideration  to  the  difficulties  presented  in  the 
collecting  and  registering  of  two  or  more  coins  for  one 
fare.  (2)  Code  of  traffic  principles.  (3)  Proper  basis 
of  compensation  to  city  companies  by  interurban  com- 
panies for  the  use  of  city  tracks  and  terminal  facilities, 
and  proper  traffic  regulations  and  contract  obligations 
relating  thereto.  (4)  Operation  of  one-man  cars  from  a 
transportation  standpoint. 

Mr.  Burritt  stated  that  there  are  now  521  company 
members,  844  individual  members  and  1319  company 
section  members.  He  presented  a  revised  estimate  of 
receipts  and  expenditures,  showing  an  estimated  sur- 
plus to  Nov.  1,  1919,  of  $16,900. 
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Notes  on  the  Norfolk  8b  Western 

SOME  interesting  facts  on  existing  heavy  traction  in- 
stallations were  given  in  a  talk  on  "Railroad  Elec- 
trification" at  the  annual  meeting  of  the  Engineering 
Institute  of  Canada  at  Ottawa  on  Feb.  13  by  F.  H.  Shep- 
ard,  director  of  heavy  traction  Westinghouse  Electric  & 
Manufacturing  Company.  In  referring  to  the  electric 
locomotives  on  the  Elkhom  division  of  the  Norfolk  & 
Western  Railway,  he  said  that  on  the  lesser  grades, 
trains  of  5000  tons  are  operated,  and  on  the  2  per  cent 
grades  trains  or  3250  tons,  at  twice  the  speed  of  former 
steam  operation  when  three  large  Mallet  engines  were 
used  per  train.  With  electricity  the  trains  are  ac- 
celerated to  a  speed  of  14  m.p.h.  on  a  2  per  cent  grade 
in  a  little  more  than  a  minute.  The  input  during  ac- 
celeration ordinarily  equals  12,000  hp.,  and  plans  are 
under  way  to  increase  the  size  of  trains  so  that  inputs 
as  high  as  18,000  hp.  will  be  reached.  On  the  heaviest 
grades  a  second  locomotive  is  used  as  a  pusher. 

On  account  of  the  length  of  trains,  curvature  and  the 
intervening  mountains,  it  was  found  to  be  very  difficult 
to  communicate  to  the  pushers  at  the  rear  even  by 
whistle,  so  that  it  was  a  problem  to  secure  a  unison  of 
effort  between  locomotives  at  each  end  necessary  to 
start  these  large  trains.  Formerly  this  was  secured  by 
dropping  the  slack  of  the  train  back  against  the  pusher, 
the  bump  being  taken  as  a  signal  for  the  pusher  to 
open  up  and  help  start.  With  electric  operation,  this 
problem  has  been  solved,  because  at  any  fixed  speed  the 
ammeters  on  the  load  engine  and  those  on  the  pusher 
are  made  to  read  alike,  so  that  each  engine  takes  its 
share  of  the  load.  As  the  load  engine  controls  the  move- 
ment of  the  train,  a  shift  more  or  less  than  its  share 
of  the  load  is  made,  depending  on  whether  speeding  up 
or  slowing  down  is  desired.  The  operator  of  the  pusher 
is  thus  advised  instantly  of  such  a  desire  by  the  in- 
dication on  his  ammeter,  so  that  slowdowns  and  stops 
as  well  are  negotiated  very  smoothly. 


During  an  emergency  shortage  of  electric  power  on 
this  road,  it  was  found  necessary  to  retire  from  service 
four  electric  locomotives,  and  sixteen  of  the  heaviest 
Mallet  engines  were  assigned  to  the  division  for  emer- 
gency service. 

More  1917  Census  Figures 

IN  THE  CASE  of  six  more  states  preliminary  figures 
of  the  forthcoming  quinquennial  report  on  electric 
railways  have  been  given  out  by  Director  S.  L.  Roger;? 
of  the  Bureau  of  the  Census,  Department  of  Commerce. 
Like  the  statistics  for  eight  states  published  in  the 
Electric  Railway  Journal  of  March  1,  1919,  the  addi- 
tional figures  all  indicate  the  tendency  of  operating 
expenses  to  increase  more  rapidly  than  operating 
revenues. 

The  statistics  relate  to  the  years  ended  Dec.  31,  1917, 
1912  and  1907,  but  only  those  for  the  decade  are  repro- 
duced in  the  accompanying  table.  The  totals  include 
electric  light  plants  operated  in  connection  with  electric 
railways  and  not  separable  therefrom,  but  they  do  not 
include  mixed  steam  and  electric  railways  or  electric 
railways  under  construction. 

New  Jersey  and  Georgia  showed  general  gains  during 
the  decade,  these  being  divided  between  both  of  the 
five-year  periods  from  1907  to  1912  and  from  1912  to 
1917.  Tennessee,  however,  showed  substantial  gains 
in  the  industry  for  the  first  five-year  period,  followed 
by  somewhat  smaller  increases,  and  for  some  items 
actual  decreases,  during  the  second  period.  The  com- 
panies in  Tennessee  did  a  much  larger  light  and  power 
business  in  conjunction  with  their  railway  operations 
in  1917  than  in  prior  years. 

The  figures  for  Montana  show  substantial  gains  for 
both  periods,  and  those  for  Florida  a  general  gain  for 
the  decade.  In  the  case  of  Arkansas  the  gains  from 
1907  to  1912  were  not  maintained  during  the  period  for 
1912  to  1917. 


PRELIMINARY   1917  STATISTICS  OF  CENSUS  BUREAU  FOR  ELECTRIC  RAILWAYS  OF  SIX  STATES 


New  Jersey  — . 

Per 

Cent 

Increase 

Over 


1917 
39 
22 
17 
902.09 
,354.35 


1907 


1.9 
2.6 


3,364 

2,980 

384 

2 

7,461 

888,127 

18,966 

18 


14.8 
16  2 
5.2 

16:7 
84.7 
»78  9 


J2, 


Number  of  companies 

Operating 

Lessor 

Miles  of  line 

Miles  of  single  track 1 

Miles  of  single  track  in  state  (a) 

Care 

Passenger 

All  other 

Electric  locomotives 

Number  of  persons  employed 

Salaries  and  wages $7, 

Total  horsppower 

Steam  engines; 

Number 

Horsepower 18,966  •78.9 

Internal-combustion  engines; 

Number 

Hor8f!power 

Water  wheels; 

Number 

Horeepower 

Kilowatt  capacity  of  dynamos 1 4,550  *78 .  2 

Output  of  stations,  kilowatt-houre 22,895,276*87.1     90, 

Current  purchased,  kilowatt-hours 245,049,086 

Passengers  carried 555,286,203 

Revenue 432,874,767 

Transfer 109,970, 183 

Free 12,441,253 

Revenue  car  mileage 68,966,244 

Railway  operations — revenues 122,204,776  1  ,, 

Auxiliary  operations — revenue* 59,305  J 

Non-operating  income 269,212     43.9 


—    Tennessee    — . 

Per 

Cent 

Increase 

Over 

1917  1907 

14      

14     .... 


332.26 

462.00 

447.36 

840 

761 

79 

1 

2,963 

238,014 

53,533 


I 
50 


60  9 
60  9 
58  6 
83  7 
23  9 


38,205 
,682,359 
354,017 
655,470 
824,749 
772,205 
058,516 
400,684 
386,465 
,132,199  204.6 

36,333     •2.  I 


48  0 
42.5 

Hi 
38.1 
*22.2 
13.6 
34  4 
43  9 


67.0 
55.3 
53.1 
12.4 
11.2 
25.4 

3i'2 
65.7 
36  1 


27     .... 
53,483     36.  1 


Georgia ^ 

Per 

Cent 

Increase 

Over 

1917  1907 

14      

13      

1      

339  73 

473  31 

449  69 

777 

697 

80 

1 

3,669 

$2,838,349 

201,243 


28 
57,858 


. —   Florida   — ■     ^-    Arkansas  — . 


Per 

Cent 

Increase 

Over 

1917  1907 

8     .... 


1917 


Per 

Cent 

Increase 

Over 

1907 


-Montana — . 
Per 
Cent 
Increase 
Over 
1907 


1917 


10 
10 


31.0 
35.3 
28  0 
25  7 
27  0 
15  9 

49  6 
107  7 
430.8 


151.73 
183.03 


333 

280 

53 


1,029 
$886,192 


42.0 
54.8 

507 
48.1 
65.6 

28.6 
72  8 


98.7 


33,905  211   3 

23     ... 
31,770  266  5 


94.81 

131.36 

121  83 

262 

232 

30  200  0 

1      

645       3  2 

$555,839     42  0 

16,650     58.5 


49.4 
50.3 

48.2 
23.6 
14  9 


100.86 
120.92 

i84 
156 
28 

486 
$572,604 


74.  J 
74  6 


46  0 
44.4 


93.6 
77  7 


14 
16,650 


58.5 


1 
3,000 

37 

140,385 

129,282 

319,184,303 

45,506,100 

114,021,766 

93,640,506 

19,000,810 

1,380,450 

20,907,644 

$5,060,481 

5,086,031 

338,601 


735  *10  9 


2321 
417 
803 


58 

56 

87 

»29. 

43 

62 

239 

224. 


8 

7  1,400 
3  34,300 
5  31,101,546 

971,610 

8  38,625,356 

9  32.771,128 
5,047,468 

806,760 
7,208,883 
$1,683,350 
759,604 
1,560 


187.4     12,457  69.9 

97.8  33,080,677  102  4 
.  .    4,360,889  

73.9  30,525,360  45  9 
73.5  26,283,177  53  3 
62  0  3,406,850  10  7 

283  6   835,333 

64.2  5,917,302 

70.5  $1,298,744 

99  9   658,187 

33.336 


17,927,151  ... 

25,948,387  84 

22,196,885  60 

3,052,359  2001 

699.143  750 

3.591,815  47 

56  0  $1,501,383  97 

71   6     

43.9  18,500 


36  6 


♦87  0 


Income  from  all  sources $22,533,293     72.2    $7,554,997     68.6  $10,485,1 13     122. 1  $2,444,514     78.2  $1,990,267     56. 1  $1,519,883       68  4 


Operating  expenses 

Deductions  from  income. 


$13,436,048 
8,174,260 


70.0 
42.0 


$4,594,774 
2,336,533 


88.8 
64.7 


$5,487,899 
3,953,034 


114  7  $1,387,107     45.0  $1,079,569     58.0  $1,1 1 1.411      101.4 
251  4        516,556  177.4        649,580  146.4       215,805       78.6 


Net  income . 


$922,985 


$623,690     '0.7     $1,044,180         0  4      $540,851    1 36  7     $261,318  '20.5      $192,667     'U.Z 


•  Decrease  of  deficit.  ,  1 

(a)  Excluding  track  lying  outside  of  state  but  owned  by  companies  within  state,  and  including  track  in  state  owned  by  outside  companire. 


March  15,  1919 


Electric    Kailway    Journal 


623 


Zone  System  for  New  Jersey 

After  Extensive  Study  Public  Service  Railway  Asks  for  Power  to  Put  in  Zone  Fares  on  Distance'  Basis- 
Cents  Is  Charge  for  First  Mile,  One  Cent  for  Each  Additional  Mile — Transfers  Are  Also  One  Cent  a 
Mile  with  Readiness-to-Serve  Charge  of  One  Cent — Collection  System  Worked  Out — Zone 
Systems  in  Other  Cities  Described — Commission  Takes  Plan  Under  Advisement 


Five 


Pi 


AT  A  HEARING  before  the  Public  Utility  Commis- 
/A  sion  of  New  Jersey  on  March  11,  President 
2.  JL  Thomas  N.  McCarter  of  the  Public  Service  Rail- 
way of  New  Jersey  presented  the  plan  of  the  company 
for  a  zone  system  of  fares  on  its  lines  in  New  Jersey. 
The  proposal  and  the  reasons  leading  up  to  this  recom- 
mendation on  the  part  of  the  company  are  contained  in 
a  printed  report  of  207  pages,  well  illustrated  with 
maps  and  other  engravings.  Briefly,  the  report  outlines 
the  needs  of  the  company 
in  the  way  of  an  adequate 
fare,  and  the  history  of  its 
plea  for  higher  fares  be- 
fore the  commission.  It 
then  describes  the  methods 
followed  in  conducting  an 
extensive  traffic  survey  on 
the  system  and  the  conclu- 
sions reached  from  this 
investigation.  Finally  it 
recommends  a  stand-by  or 
ready-to-serve  charge  of  4 
cents  and  a  distance  rate 
of  1  cent  a  mile,  making 
the  fare  for  the  first  mile 
5  cents,  for  the  second 
mile  6  cents,  etc.  In  the 
same  way  the  readiness- 
to-serve  charge  for  trans- 
fers is  1  cent,  with  a 
distance  rate  of  1  cent  a 
mile.  The  fare  is  collected 
on  the  pay-leave  plan,  pas- 
sengers entering  by  the 
front  and  leaving  by  the 
back  platform.  As  they 
enter  they  receive  an 
identification  zone  slip  or 
ticket  indicating  the  zone 
in   which   they  enter  the 

car  and  this  ticket  is  given  up  when  they  leave  the  car 

and  pay  the  correct  fare. 

In  presenting  the  report,  Mr.  McCarter  asked  that  it 

become  operative  on  April  1.    The  commission  has  taken 

the  report  under  advisement  and  will  probably  announce 

its  decision  soon. 

Report  is  Work  of  a  Committee 

After  the  commission  on  Sept.  25,  1918,  had  indi- 
cated its  desire  to  have  the  company  establish  "an  equit- 
able zoning  system  over  its  entire  territory"  and  had 
granted  an  increase  in  flat  fares  as  an  emergency 
measure.  President  McCarter  appointed  a  committee  to 
study  the  subject.'  The  committee  consisted  of  himself, 
as  chairman ;  L.  D.  H.  Gilmour,  general  solicitor,  R.  E. 
Danforth,  vice-president  and  general  manager;  H.  C. 
Donecker,  assistant  general  manager,  and  M.  R.  Boylan, 
general  auditor.     Dr.   Thomas   Conway,   Jr.,  professor 


Rates  of  Fare  to  Be  Established 
in  New  Jersey 

(From  Company's  Petition) 


kASSENGERS  boarding  cars  and  paying 
cash  fares  shall  pay  a  fare  based  on  a  rate 
of  5  cents  for  the  first  zone-mile,  and  1  cent 
for  each  succeeding  zone-mile.  A  passenger 
riding  in  one  zone,  therefore,  will  pay  a  5-cent 
fare;  a  ride  in  two  zones  will  cost  6  cents,  while  a 
ride  through  ten  zones  will  cost  14  cents. 

"A  stand-by  or  ready-to-serve  charge  of  1  cent 
is  to  be  made  for  each  transfer,  representing  a 
fraction  of  the  cost  involved  to  the  company  of 
providing  the  facilities  necessary  to  be  ready  to 
serve  the  transfer  rider.  In  addition,  a  charge  of 
1  cent  per  zone-mile  will  be  made  for  each  and 
every  zone-mile  ridden  on  the  transfer  car. 
Transfers  will  be  issued  under  the  same  general 
regulations  as  now  prevail,  concerning  the  period 
of  time  in  which  they  must  be  used,  the  direction 
in  which  transfers  will  be  given  as  between 
intersecting  lines,  etc." 

The  company  says  that  it  is  entirely  practi- 
cable to  collect  and  account  for  fares  of  this  kind. 


of  finance  of  the  University  of  Pennsylvania,  was  re- 
tained by  the  company  as  expert  adviser.  A  sub-com- 
mittee to  take  active  charge  of  the  work  was  then  ap- 
pointed with  Dr.  Conway  and  Messrs.  Donecker  and 
Boylan  as  members.  A  large  staff  of  clerks,  checkers 
and  other  employees  was  assembled,  the  total  number 
reaching  a  maximum  of  171. 

A  complete  check  of  the  traffic  of  the  entire  property 
was  first  taken  and  the  results  carefully  compiled.     The 

data  thus  secured  furnish 
a  comprehensive  picture 
of  the  riding  habits  on 
the  property  and  are  be- 
lieved by  the  company  to 
be  the  most  complete  body 
of  information  in  exist- 
ence concerning  traffic 
conditions  on  a  street  rail- 
way. These  investigations 
included  studies  of  rela- 
tive density  of  population 
throughout  the  territory 
served  by  the  Public  Serv- 
ice Railway;  the  location 
of  factories,  theaters,  rail- 
road stations  and  other 
centers  controlling  traffic; 
the  co-relation  of  residen- 
tial and  business  dis- 
tricts; the  extent  and  lo- 
cation of  new  residence 
construction  in  the  terri- 
tory served  by  the  Public 
Service  Railway  within 
recent  years;  the  commu- 
tation rates  on  steam  rail- 
roads competitive  with 
the  Public  Service  lines 
and       the       comparative 


scheduled  running  time 
on  steam  railroads  and  electric  lines.  President  Mc- 
Carter and  the  members  of  the  sub-committee  also 
visited  every  city  in  the  United  States  in  which  the 
zone  method  of  fare  collection  had  been  tried  and  the 
conclusions  of  their  trip  are  given  in  the  report. 

A  map  of  the  system  is  shown  on  page  525.  The 
railway  serves  practically  the  entire  State  with  the 
exception  of  the  local  service  in  Trenton,  the  seashore 
resorts  and  the  distinctly  rural  districts.  It  embraces 
849.036  miles  of  track  and  serves  141  municipalities, 
having  a  combined  population  of  more  than  2,100,000. 

The  account  given  in  the  report  of  the  traffic  check 
conducted  by  the  company  last  fall  is  so  extensive  that 
a  review  of  it  must  be  postponed  until  a  later  issue. 
Briefly,  however,  the  study  led  to  the  following  con- 
clusions which  the  committee  believed  that  the  Public 
Service  Railway  should  adopt  as  the  groundwork  of  its 
zone  system: 
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First.  That  the  best  interests  of  the  people  of  the  State 
of  New  Jersey  and  of  the  Public  Service  Railway  would 
be  served  in  considering  the  property  as  a  unit,  and  apply- 
ing the  same  system  of  zoning  to  the  entire  property. 

Second.  That  the  traffic  conditions  on  the  lines  of  the 
Public  Service  Railway  are  such  that  a  system  of  central 
city  areas  with  outlying  zones  was  neither  advisable,  equit- 
able nor  practicable;  that  each  rider  should  be  treated  as 
nearly  as  possible  like  every  other  rider,  and  that  rates 
should  be  as  nearly  uniform  as  possible  for  all  riders 
taking  journeys  of  the  same  length.  Thus,  no  artificial 
advantage  or  discrimination  would  be  created  in  favor  of 
or  against  any  locality;  all  communities  being  allowed  to 
develop  in  a  normal  manner. 

Third.  That  the  above  results  could  be  accomplished 
only  by  the  employment  of  a  series  of  zones  each  of  a 
standard  length  rather  than  by  the  creation  of  certain 
arbitrary  zone  areas.  It  was  found  upon  investigation  that 
the  difficulties  of  fare  collection  were  no  greater  with  a 
system  of  zones  of  standard  length  than  they  would  be 
under  a  system  such  as  heretofore  has  been  applied  in  this 
country. 

Fourth.  In  consequence,  therefore,  the  Public  Service 
Railway  finally  decided  upon  and  herewith  recommends  a 
zone-mile  system  as  the  most  equitable,  practicable  and 
desirable  method  of  fare  collection  upon  its  lines.  Such 
a  system  involves  the  creation  of  zones  of  1  mile  in  length, 
having  fixed  limits,  applied  to  every  line  operated  by  the 
Public  Service  Railway,  a  passenger  being  charged  just 
and  reasonable  rates,  varying  with  the  number  of  zones 
through  which  he  rides.  It  is  impracticable  to  have  a 
zone  of  lesser  length  than  1  mile  because  of  the  collection 
difficulties  which  would  thereby  be  created.  Zones  of  greater 
length  than  1  mile  are  neither  necessary  from  an  oper- 
ating standpoint  nor  desirable  from  a  public  standpoint, 
because  a  wider  variation  of  fares  between  zones  would 
naturally  be  occasioned  and  a  measure  of  unnecessary  dis- 
crimination, therefore,  introduced  against  those  persons 
whose  journeys  began  or  ended  within  a  short  distance  of 
a  zone  point. 

Study  of  Other  Methods 

Before  the  adoption  of  these  principles,  however,  or 
during  the  months  of  October  and  November,  after  the 
■work  of  checking  the  lines  of  the  Public  Service  Rail- 
vi'ay,  and  compiling  the  results  thereof,  was  well  under 
way,  the  chairman  of  the  committee  on  fare  zones  and 
the  members  of  the  sub-committee  visited  every  city  in 
the  United  States  in  which  a  zone  system  has  been 
tried.  The  systems  studied  were  those  of  the  Pitts- 
burgh Railways,  the  Milwaukee  Electric  Railway  & 
Light  Company,  the  Bay  State  Street  Railway  in  Mas- 
sachusetts, the  Shore  Line  Electric  Railway  in  Con- 
necticut, the  Rhode  Island  Company,  the  Portland  (Me.) 
Railroad,  the  Holyoke  Street  Railway  and  the  Spring- 
field Street  Railway  of  Massachusetts.  In  addition,  visits 
were  made  to  St.  Louis,  where  the  United  Railways  was 
studying  the  matter  of  a  zone  system,  and  to  Cleveland, 
•where  a  study  was  made  of  the  experience  of  the  Cleve- 
land Railway  with  the  very  low  fares  formerly  existing 
upon  the  property  and  the  "pay-leave"  system  of  col- 
lecting fares.  The  report  summarizes  the  experience  in 
these  cities.  While  most  if  not  all  of  these  zone  systems 
have  been  described  in  this  paper,  the  main  features 
will  be  repeated  here  with  the  conclusions  of  the  com- 
mittee and  data  not  hitherto  published. 

Milwaukee 

In  Milwaukee,  in  1914,  the  Wisconsin  Railroad  Com- 
mission authorized  a  zone  plan  on  the  basis  of  a  5-cent 
fare  for  the  central  city  area  and  a  base  rate  of  2  cents 
per  mile  on  the  suburban  lines  outside  the  central  dis- 
trict. The  limits  of  the  central  5-cent  area  conform 
substantially  to  the  then  city  limits,  but  the  corporate 
limits  were  disregarded  as  a  controlling  factor.  In  the 
suburban  area  the  minimum  charge  is  5  cents,  which 
minimum  permitted  a  passenger  to  ride  through  two 
suburban  zones. 


At  that  time  the  company  sold  six  tickets  for  25 
cents,  good  within  the  central  5-cent  zone,  and  thirty 
commutation  tickets  for  50  cents,  each  ticket  being  good 
only  for  a  ride  in  one  zone  in  the  suburban  area.  With- 
in recent  months,  the  State  Railroad  Commission  has 
authorized  the  discontinuance  of  the  tickets  referred  to, 
so  that  now  the  company  collects  only  cash  fares  at  the 
rate  of  5  cents  for  the  central  zone  and  2  cents  for  each 
suburban  zone.  The  abolition  of  the  special  rate  tickets 
produced  a  reduction  in  traffic  as  shown  by  the  fact  that 
the  revenue  shows  an  increase  of  only  12.91  per  cent  in 
different  months,  instead  of  the  theoretical  17.65  per 
cent  which  it  should  indicate. 

In  general,  the  financial  results  of  the  zone  system 
were  more  satisfactory  than  under  the  system  which  it 
displaced.  The  method  of  collecting  fares  is  described 
in  detail  in  the  report. 

The  Milwaukee  Company  has  recently  petitioned  for 
larger  revenues  by  suggesting  the  addition  of  one  extra 
fare  zone  within  the  present  central  area  and  an  in- 
crease in  the  outer  zone  fares.  The  officials  of  the 
company  are  satisfied  that  the  zone  system  as  thus  far 
applied  on  their  property  has  been  a  success.  However, 
the  reduction  of  net  revenues  brought  about  by  the  in- 
creased cost  of  operation  demands  additional  revenues 
which  it  is  expected  would  be  realized  by  a  plan  of  re- 
stricting the  central  zone  and  increasing  the  fares  in 
the  other  zones. 

Pittsburgh 

In  January,  1918,  the  Pittsburgh  Railways  increased 
its  flat  fare  from  5  cents  to  6  cents,  but  sold  two 
tickets  for  11  cents  and  eleven  tickets  for  55  cents. 
During  the  following  very  severe  winter  months  the 
service  was  badly  crippled  and  a  comparison  of  the 
results  obtaining  in  these  months  is,  therefore,  of  little 
value.  In  May,  1918,  however,  when  the  service  had 
again  become  normal — the  car  mileage  being  about  5 
per  cent  below  that  of  May,  1917 — the  traffic,  as  com- 
pared with  that  in  May,  1917,  was  as  follows: 


Mav,  1917 

.May,  1918 

DRfrease. 

Passengers               Passenger  Revenue 
26,222,000               $1,139,693 
24,392,000                  1,165.153 

1,830,000  or  7%   ,  •$25,459  or  2.23% 

•  I.irrease. 

As  the  revenue  produced  by  this  system  of  fares  was 
insufficient  to  meet  the  requirements  of  the  company, 
a  system  of  fare  areas  was  devised  and  put  into  effect 
on  June  20,  1918. ,  The  plan  as  instituted  and  now  in 
force  provides,  in  substance,  for  a  central  5-cent  fare 
area  with  a  radius  of  approximately  2J  to  2i  miles, 
the  limits  being  somewhat  irregular,  with  a  2-cent  outer 
zone.  The  pay-enter-pay-leave  plan  of  payment  is  fol- 
lowed. There  is  practically  no  riding  across  the  center 
of  the  city,  all  but  one  or  two  lines  looping  in  the 
center  instead  of  being  through  routed.  On  the  basis  of 
the  studies  made  from  "on  and  off  checks"  the  company 
estimated  that  some  63,000,000  passengers  a  year  would 
pay  fares  wholly  within  the  5-cent  area,  while  approxi- 
mately 200,000,000  people  would  ride  in,  to  or  from 
the  proposed  outer  area.  Of  the  traffic  originating  in 
the  outer  area  the  company  estimated  that  there  would 
be  a  10  per  cent  loss  because  of  the  higher  rate  of  fare. 
The  actual  results  showed  that  the  traffic  in  the  5-cent 
area  had  been  under-estimated,  while  the  traffic  in  the 
7-cent  area  had  been  very  largely  over-estimated.     In 
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other  words,  the  area  system  has  not  produced  the 
revenue  which  was  anticipated. 

Transfers  are  given  when  requested  at  the  time  the 
passenger  pays  his  cash  fare,  or  in  other  words,  when 
he  gets  off  the  car.  Should  the  passenger  leave  the  car 
in  the  central  area,  outbound,  paying  a  5-cent  fare,  and 
secure  a  transfer,  this  transfer  is  good  only  within 
the  boundaries  of  the  central  area.  If  the  passenger 
rides  on  his  transfer  to  a  point  beyond  the  limit  of  the 
5-cent  area  into  the  outer  area  he  must  pay  2  cents  addi- 
tional at  the  time  he  leaves  the  car.  Transfers  are  col- 
lected as  the  passenger  leaves  the  car  just  as  is  the 
case  with  cash  fares.  Transfers  issued  in  the  central 
area  on  a  5-cent  fare  are  distinguished  by  three  punch 
cuts  inserted  by  the  conductor  at  one  end  of  the  trans- 
fer ticket  in  a  space  in  which  appears  the  following; 
"If  no  coupon  attached  the  hour  punched  is  the  A.  M. 
hour."  These  three  punch  marks  which  are  in  addition 
to  the  regular  punch  marks  appearing  on  the  transfer 
showing  the  time,  the  day  of  the  month  and  the  month 
notify  the  conductor  on  the  line  to  which  the  transfer 
is  given  that  the  passenger  has  paid  a  5-cent  fare,  and 
that  if  he  rides  beyond  the  5-cent  limit  into  the  7-cent 
area  the  second  conductor  must  collect  an  additional  2 
cents.  Both  cash  fares  and  transfers  are  dropped  in 
a  locked  fare  box  as  are  the  2  cents  collected  for  each 
transfer  issued  on  a  5-cent  fare.  Fares  are  also  rung 
up  on  an  overhead  register. 

Observation  by  the  members  of  the  fare  zone  com- 
mittee and  of  the  officials  of  the  Pittsburgh  Railways 
showed  that  a  large  proportion  of  the  passengers  who 
formerly  boarded  the  cars  on  inbound  trips  within  a 
distance  of  i  to  J  mile  of  the  area  limit  walked  to  the 
area  limit  in  order  to  escape  the  additional  fare.  The 
revenues  produced  by  the  plan  have  not  in  the  opinion 
of  the  officials  of  the  company  been  sufficient  to  meet 
the  requirements  of  the  property. 

Bay  State  System 

The  most  extensive  application  of  a  zone  system, 
from  the  standpoint  of  mileage  affected,  has  been  on 
the  property  of  the  Bay  State  Street  Railway,  operating 
928  miles  of  track  covering  a  large  portion  of  eastern 
Massachusetts. 

For  many  years  the  company  operated  under  a  system 
of  5-cent  zones  varying  in  length,  but  on  Aug.  31,  1916, 
the  Massachusetts  Commission  authorized  the  company- 
to  increase  the  rates  on  all  of  its  lines  except  those  operat- 
ing in  the  large  urban  districts  by  advancing  the  unit 
fare  from  5  cents  to  6  cents  per  zone.  This  new  plan 
became  effective  in  October,  1916.  In  June,  1917,  the 
commission  authorized  the  company  to  increase  the  fare 
to  6  cents  over  the  remainder  of  the  system  comprising 
the  populous  urban  districts.  The  new  rate  became 
effective  July  18,  1917. 

The  increase  in  revenue  secured  from  these  changes 
was,  however,  insufficient  and  on  June  11,  1918  the 
commission  authorized  in  all  the  cities  which  the  com- 
pany serves,  except  three — Gloucester,  Woburn  and  the 
Hyde  Park  District  of  Boston — a  new  inner  zone  of 
greatly  restricted  area,  the  radius  averaging  less  than 
2  miles.  Outside  this  central  zone  and,  as  a  rule,  within 
the  limits  of  the  former  free  transfer  territory,  a  second 
zone  was  created,  its  width  averaging  about  one  mile. 
The  balance  of  the  territory  was  divided  into  zones  sub- 
stantially a  mile  in  length. 

The  cash  fare  in  the  city  zones  thus  created  was  & 
cents  and  the  rate  in  the  interurban  mile  zones  was  in 
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most  cases  2  cents.  In  a  relatively  small  part  of  the 
territory  the  zone  charge  was  2i  cents  and  on  some  of 
the  very  sparsely  settled  interurban  lines  it  was  3  cents. 
The  city  zone  limits  were  also  the  city  transfer  limits, 
free  transfers  being  issued  upon  payment  of  a  6-cent 
fare  where  necessary  to  enable  the  passenger  to  reach 
his  destination  traveling  in  the  same  general  direction. 
As  an  experiment  to  try  to  encourage  short  riding, 
tickets  were  sold  at  the  rate  of  six  for  30  cents,  good  for 
a  ride  from  any  part  of  the  city  zone  to  the  traffic  center, 
but  not  across  the  center  to  points  beyond.     A  corre- 
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spending  ticket  was  sold  at  the  rate  of  six  for  25  cents, 
good  within  the  same  limits  but  during  the  off-peak 
hours  only.  Suburban  tickets  were  sold  at  the  rate  of 
seven  for  50  cents  on  which  the  passenger  could  travel 
from  any  point  in  the  first  zone  outside  of  the  city  zone 
to  the  traffic  center  of  the  city  zone;  and  a  correspond- 
ing ticket  was  sold  at  the  rate  of  four  for  25  cents, 
good  between  the  same  limits  during  off-peak  hours  only. 
Several  other  classes  of  tickets  were  provided  under 
order  of  the  commission. 

An  extended  account  is  given  in  the  report  of  the 
system  of  fare  collection  and  registration  used  with  these 
fares  from  June  24,  1918,  to  Jan.  7,  1919,  and  of  the 
modified  system  used  after  the  latter  date.  The  results, 
however,  secured  under  these  rates  were  unsatisfactory 


in  that  the  multiplicity  of  fares  was  confusing  to  both 
the  riders  and  the  company,  the  fare  collection  scheme 
was  almost  impracticable,  and  insufficient  revenue  was 
obtained.  Great  difficulty  was  also  experienced  in  secur- 
ing an  accurate  registration  of  the  fares  on  the  part 
of  the  conductors. 

After  several  months  of  control  the  receiver,  who 
had  taken  over  the  property  on  Dec.  12,  1917,  petitioned 
the  commission  for  permission  to  institute  a  minimum 
fare  of  10  cents  with  a  revision  of  suburban  and  city 
zones  so  as  to  place  the  enlarged  city  areas  on  a  10-cent 
basis  and  2-mile  suburban  and  interurban  zones  on 
a  5-cent  basis.  The  area  of  the  central  city  zone  was 
enlarged  so  as  to  create  a  zone  having  a  diameter  of 
approximately  5  miles,  including  practically  all  of  the 
built-up  territory.  The  outlying  lines  were  rezoned, 
the  plan  in  substance  being  the  combination  of  two  1- 
mile  zones  into  one  new  zone  for  which  a  fare  of  5  cents 
would  be  charged.  The  proposed  plan  was  modified  by 
the  Massachusetts  commission  by  providing  for  the 
sale  of  7-cent  tickets,  sold  by  conductors  on  the  cars 
at  the  rate  of  five  tickets  for  35  cents,  each  good  for  a 
ride  within  the  new  city  area  or  for  one  zone  in  the 
country.  The  minimum  cash  fare  in  the  country  terri- 
tory is  10  cents. 

The  simplification  of  collection  and  the  greater  check 
which  was  secured  on  dishonest  passengers  and  conduc- 
tors was  an  important  reason  for  the  modification  of 
the  original  zone  plan.  It  was  found,  moreover,  that 
the  use  of  the  many  classes  of  tickets  provided  under  the 
original  zone  plan  gave  opportunity  for  dishonesty  on 
the  part  of  passengers  and  conductors,  and  all  city  zone 
tickets,  except  the  new  tickets  for  7  cents,  were  abol- 
ished at  the  time  the  plan  now  in  effect  was  inaugurated. 
The  latest  plan  of  the  Bay  State  Street  Railway  is  but 
little  different  from  that  which  has  prevailed  for  many 
years  on  street  railway  properties.  A  central  area  with 
definite  limits  for  a  flat  fare  is  provided,  in  addition  to 
which  a  series  of  5-cent  zones  of  greatly  reduced  length 
are  created  in  each  of  which  a  5-cent  fare  is  collected 
and  registered  in  the  time-honored  fashioned. 

The  Rhode  Island  Company 

The  report  then  contains  an  account  of  the  zone  sys- 
tem which  the  Rhode  Island  Company  used  from  May 
5,  1918,  to  Oct.  23,  1918,  and  which  has  been  described 
in  past  issues  of  the  Electric  Railway  Journal.  The 
results  from  a  financial  point  of  view  the  report  says, 
were  unsatisfactory,  and  on  Oct.  23  the  company  re- 
verted to  a  system  of  flat  5-cent  zones.  The  former 
zone  limits  were  revised  so  the  new  scheme  provided 
for  a  central  zone  with  a  2-mile  radius,  a  second  zone 
of  approximately  11  miles  in  length,  with  succeeding 
zones  of  approximately  IJ  miles  each  in  length.  A  flat 
5-cent  fare  is  charged  in  each  zone.  The  revision  in 
rates  thus  accomplished  provided  10-cent  fares  in  the 
built-up  area  in  the  city  of  Providence.  There  is  very 
little  riding  in  Providence  from  one  side  of  the  city 
across  the  business  center  to  points  on  the  opposite 
side.  Only  3  per  cent  of  the  traffic  crosses  the  central 
zone.  A  1-cent  charge  is  made  for  transfers  which 
are  good  only  within  the  central  zone.  Fares  are 
collected  at  zone  limits  with  the  Rooke  register.  With 
one  exception  no  overlaps  exist.  The  increase  in 
revenue  following  the  introduction  of  this  system, 
while  substantial,  was  not  sufficient  to  meet  the  obliga- 
tory payments  involved  in  operating  expenses  and  fixed 
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charges,  with  the  result  that  on  Jan.  30,  1919,  a  re- 
ceiver was  appointed  for  the  company. 

Portland  Railroad 

On  Aug.  2,  1918,  the  Cumberland  County  Power  & 
Light  Company,  controlling  the  Portland  Railroad, 
which  furnishes  electric  railway  facilities  to  Portland, 
Me.,  and  surrounding  territory,  instituted  a  zone 
system  of  fares. 

The  plan  in  substance  provided  for  the  creation  of  a 
6-cent  central  zone  with  a  radius  of  3  to  4i  miles,  the 
limits  of  which  practically  coincided  with  the  old  5-cent 
limits.  Three  lines,  within  this  central  zone,  for  local 
reasons,  carried  passengers  for  5  cents,  but  1  cent  was 
charged  for  transfers  on  these  cars.  Outside  the  central 
zone,  on  most  of  the  suburban  lines,  the  fare  was  2 
cents  per  mile-zone.  In  a  few  cases  the  outer  zones  were 
4  or  6-cent  zones.  During  August  and  September  the 
increase  in  revenue  over  the  corresponding  months  of 
the  preceding  year  was  approximately  only  $1,800,  of 
which  $1,400  came  from  the  sale  of  transfers.  This 
was  considerably  less   than   estimated. 

On  March  2,  1919,  with  the  approval  of  the  commis- 
sion, the  company  put  an  increased  fare  in  effect.  This 
new  system  subdivides  the  old  6-cent  central  area  into 
three  2-cent  zones.  The  old  4-cent  and  6-cent  outer 
zones  were  also  divided  into  2-cent  zones.  The  new 
system  provides  for  the  use  of  tickets  in  the  place  of 
cash  and  curtails  the  transfer  privilege.  No  tickets 
are  sold  for  a  single  ride.  The  passenger  when  he 
boards  a  car  either  pays  a  10-cent  cash  fare  to  the 
conductor  and  obtains  a  4-cent  rebate  check,  or  he  pur- 
chases from  the  conductor  a  ticket  good  for  live  rides 
within  the  central  zone  area  at  a  cost  of  30  cents,  and 
has  one  coupon  punched  which  entitles  him  to  ride 
through  not  more  than  three  fare  zones.  The  passenger 
who  boards  a  car  without  a  ticket,  pays  a  cash  fare 
and,  riding  in  more  than  three  zones,  pays  the  con- 
ductor for  his  ride  at  the  cash  rate  of  3  cents  per 
zone;  for  each  zone  fare  thus  paid  in  cash  the  con- 
ductor will  issue  a  rebate  check  good  for  1  cent. 
For  example,  a  passenger  who  boards  a  car  without 
a  ticket  and  rides  through  six  zones  pays  the  conductor 
18  cents  and  receives  six  1-cent  rebate  checks.  In  all 
cases  the  passenger  is  entitled  to  receive  a  sufficient 
amount  in  rebate  checks  to  reimburse  him  for  the 
difference  between  the  cash  fare  rate  and  the  ticket 
rate.  Rebate  checks  will  be  redeemed  only  if  presented 
for  redemption  not  later  than  the  following  day  at 
places  designated  by  the  company.  Conductors  are  not 
permitted  to  redeem  rebate  checks  or  tickets. 

Results  in  Other  Cities 

The  report  also  describes  the  zone  systems  used  on 
the  Shore  Line  Electric  Railway  and  the  Springfield 
and  the  Holyoke  Street  Railways.    It  also  describes  the 


FARE  STATISTICS  OF  SPRINGFIELD  STREET  RAILWAY  SINCE  FARE 

INCREASES  BECAME  EFFECTIVE  ON  MAY  1  AND  SEPT.  16.  1918 

Passenger 

Passenger 

Revenue. 

Revenue, 

Per    Cent    o' 

Passenger 

Revenue 

Increase  or 

Increase  or 

Month 

Revenue 

Passengers 

Decrease 

Decrease 

May,  1918 

$210,045  32 

4  238  1 10 

$29,722  04 
22,187.12 
26,171   87 

16  48 

212,527.41 

4,338,295 

July 

228.855.  10 

4,491,873 

12,91 

Aujjust 

233,206   17 

4,618,352 

24,199  29 

11    58 

♦September 

235,565  81 

4,181,016 

3,072.75 

1   32 

October 

185,878  59 

3,216.397 

t25,542  73 

fl2  08 

November 

211,910  81 

3,654,509 

22,106  30 

11    65 

December   

236.326  89 

4,022,483 

30,170  44 

14. t1 

January,  1919 

232,775  83 

4,040.772 

43,529  85 

23.01 

♦September  1-15 

120,693   13 

12,070  31 

{1   69 

♦September  16-30 

114,872  68 

5,143.06 

5.6') 

J  Indicates  decreas 

-1, 

FARE  .STATISTICS  OF  HOLYOKE  STREET  RAILWAY  SINCE  ZONt 
SYSTEM  BECAME  EFFECTIVE 

Amount  of  Increase  Per  Cent   of  Increase 

1918  or  Decrease  in  Revenue     or  Decrease  in  Revenue 

F.:bruary  (18  to  28,  inclusive)..           }$534.39  {2.89 

March     586.88  1.06 

.\pril 191    18  0  36 

May 4,062.69  7  28 

.  Jun-    1,680.44  2  67 

July 12.118.31  {2.87 

August 1,611.01  2.22 

September 1 ,003 .50  1 .  62 

October   t7,lll.07'  {12.85 

November ^11,668.14'  {22.50 

December 732  33  1.32 

1919 

January* 17,588.94  35.21 

Fe  nary  (1  to  17,  inclusive)...           12,275.78  49  24 

*  New  system  of  fares  effective  Jan.  1,  1919. 

X  Indicates  decrease. 

^  Decrease  due  to  influenza  epidemic. 

'  Decrease  due  to  seven  days'  strike;   no  cars  operated. 

system  proposed  at  St.  Louis.  No  attempt  will  be 
made  to  abstract  those  parts  of  reports  here  except  to 
give  the  accompanying  tables  relating  to  Springfield 
and  Holyoke. 

Central  Zone  Not  Practical  in  New  Jersey 

The  study  of  the  traffic  count  conducted  by  the  com- 
mittee showed  that  for  the  conditions  existing  in  many 
parts  of  the  property  a  central  zone  was  not  practical 
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MAP   SHOWING  POPULATION   DENSITY",   HUDSON  AND 
BERGEN  DIVISION,  PUBLIC  SERVICE  RAILWAY 

and  that  it  would  bear  with  especial  severity  upon 
factory  workers  in  Newark,  Jersey  City  and  some  of  the 
other  communities  served  by  the  company. 

With  a  central  zone,  whose  radius  was  determined 
by  the  average  distance  which  the  company  could  afford 
to  haul  passengers  traveling  therein  for  a  5-cent  fare, 
the  greater  proportion  of  the  manufacturing  establish- 
ments would  lie  in  the  outlying  zones.  The  consequence 
would  be  that  those  journeying  from  these  manufac- 
turing establishments,  or  other  traffic  centers  situated 
in  the  outlying  zones,  to  residential  sections  just  within 
the  limits  of  the  central  zone  would  pay  a  fare  con- 
siderably higher  than  other  classes  of  riders  within  the 
same  community.  The  individuals  to  whom  such  a 
system  would  appeal  are  those  employed  at  or  near  the 
traffic  center  of  the  city;  or,  in  other  words,  those 
employed  or  conducting  business  in  office  buildings  and 
retail  establishments  or  in  such  manufacturing  enter- 
prises as  are  situated  in  proximity  to  the  great  traffic 
centers,  which  would  naturally  be  taken  as  the  center 
of  the  central  zone. 
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Moreover,  the  conditions  on  the  Public  Service  Rail- 
w^ay  are  very  different  from  those  of  many  other  com- 
panies in  that  in  northern  New  Jersey  a  very  great 
part  of  the  travel  is  from  people  traveling  to  and  from 
the  end  of  the  line,  i.e.,  to  or  from  the  ferries  to  New 
York,  while  in  Southern  New  Jersey  the  same  condition 
prevails  as  regards  Philadelphia.  The  conventional 
situation  of  a  thickly  populated  district  of  restricted 
area  with  a  gradually  diminishing  density  of  population 
as  one  travels  from  the  center  of  the  city,  the  suburbs 
finally  melting  away  into  rural  districts,  is  not  typical 
of  conditions  on  the  Public  Service  Railway. 

Determining  the  Zones 

After  the  zone-mile  system  was  decided  upon,  much 
study  and  thought  was  given  to  the  most  equitable  and 
practicable  method  in  applying  to  the  lines  of  the  com- 
pany. The  first  step  concerned  the  question  as  to  the 
point  which  should  be  taken  as  zero,  or  the  place  from 
which  the  zoning  should  begin.  There  are  certain 
points  on  the  system  at  which  a  very  large  volume  of 
travel  originates,  and  as  these  represent  the  beginning 
and  ending  of  the  journeys  of  a  large  proportion  of 
the  persons  traveling  in  the  region  surrounding  these 
points,  they  were  selected  as  zero  points.  The  zoning 
of  each  route  was  then  undertaken.  An  endeavor  was 
made  to  approximate  as  nearly  as  possible  a  mile  in 
distance  for  each  zone,  departing  from  this  limit  only 
in  cases  whereby  a  reasonable  exception  would  bring 
about  the  location  of  a  zone  point  at  a  natural  trafl[ic 
dividing  line,  such  as  an  intersection  with  another  line, 
a  point  of  heavy  loading  due  to  the  existence  of  traffic- 
controlling  industries,  railroad  stations  and  the  like, 
although  a  general  tolerance  rule  of  500  ft.  was  adopted, 
that  is,  where  the  exigencies  of  the  case  seemed  to  call 
for  it.  It  was  found  by  the  sub-committee  that  in 
applying  this  rule  the  property  admirably  adapted  itself 
to  the  zone-mile  plan. 

Wherever  possible,  transfer  intersections  were  fixed 
as  zone  limits,  and  as  stated  before,  points  of  heavy 
loading  were  similarly  adopted.  The  adoption  of  the 
transfer  intersection  as  the  zone  limit,  where  possible, 
is  important  in  that  it  tends  to  permit  the  passenger 
to  take  advantage  of  a  full  zone  at  his  mileage  rate 
instead  of  paying  for  a  short  distance  which  might  be 
necessary  were  the  transfer  intersection  disregarded 
and  the  zone  limit  placed  a  short  distance  therefrom. 
A  characteristic  exception  to  the  literal  observance  of 
the  zone-mile  is  where  two  lines  pass  a  common  point 
and  reach  another  common  point  by  different  routes, 
as  it  is  obviously  impossible,  except  in  cases  where  very 
heavy  variation  obtains,  to  bring  about  a  condition 
which  would  involve  two  zones  on  one  line  and  three 
zones  on  another  line  between  such  points.  Another 
of  the  principles  adopted  was  that  of  fixing  one  zone 
limit  for  all  the  lines  operating  across  the  same  point, 
as  any  other  rule  would  establish  varying  rates  of  fares 
between  two  points. 

Determining  the  Fare 

The  next  question  was  that  of  determining  the  proper 
fare.  To  do  this  the  estimated  operating  expenses  for 
1920  were  first  segregated  into  four  groups  as  follows : 

(a)  Expenses  independent  of  traffic,  varying  with  the 
track-mile. 

(b)  Expenses  varying  with  the  car-miles  run. 

(c)  Expenses  varying  with   the  car-hours   run. 

(d)  Expenses  varying  with  the  passengers  carried. 


Summarizing  these  figures  the  committee  obtained  the 
following  results: 


Movement 

Total 

Cost, 

Cost, 

mended. 

Cents 

Cents 

Cents 

0.99007 

5.02818 

5 

1.980M 

6.01825 

6 

2.97021 

7.00832 

7 

3.96028 

7.99839 

8 

4.95035 

8  98846 

9 

5.94042 

9  97853 

10 

6.93049 

10.96860 

II 

7.92056 

11.95867 

12 

8.91063 

12  94874 

13 

9.90070 

13.93881 

14 

Stand-by 

„  Cost, 

For  Passenger  Traveling  Cents 

1  «one-miIe 4.03811 

2  lone-miles 4  0381 1 

3  Bone-miles 4.03811 

4  lone-miles 4.03811 

5  zone-miles 4.03811 

6  Bine-mileg 4  03811 

7  zone-miles 4.03811 

8  zone-miles 4 .  038 1 1 

9  zone-miles 4.  0381 1 

1 0  zone-miles 4.03811 


Committee's  Conclusions  as  to  Fares 

The  rate  of  fare,  therefore,  which  was  recommended 
to  the  commission  is  as  follows: 

First.  Passengers  boarding  cars  and  paying  cash 
fares  shall  pay  a  fare  based  on  a  rate  of  5  cents  for 
the  first  zone-mile,  and  1  cent  for  each  succeeding  zone- 
mile.  A  passenger  riding  in  one  zone,  therefore,  will 
pay  a  5-cent  fare ;  a  ride  in  two  zones  will  cost  6  cents, 
while  a  ride  through  ten  zones  will  cost  14  cents. 

Second.  A  stand-by  or  ready-to-serve  charge  of  1 
cent  is  to  be  made  for  each  transfer,  representing  a 
fracton  of  the  cost  involved  to  the  company  of  provid- 
ing the  facilities  necessary  to  be  ready  to  serve  the 
transfer  rider.  In  addition,  a  charge  of  1  cent  per 
zone-mile  will  be  made  for  each  and  every  zone-mile 
ridden  on  the  transfer  car.  Transfers  will  be  issued 
under  the  same  general  regulations  as  now  prevail, 
concerning  the  period  of  time  in  which  they  must  be 
used,  the  direction  in  which  transfers  will  be  given  as 
between  intersecting  lines,  etc.,  etc. 

Rest  of  Report 

A  digest  of  other  parts  of  the  report  will  be  made 
in  later  issues.  These  later  abstracts  will  include  some 
particulars  of  the  traffic  count  conducted  by  the  com- 
pany and  a  detailed  description  of  the  proposed  method 
of  fare  collection. 


"Don't  Talk  to  the  Motorman" 

THE  Northern  Ohio  Traction  &  Light  Company  has 
adopted  a  simple  "silent  reminder"  of  this  rule.  It 
consists  of  a  card  2i  in.  x  5*  in.,  reproduced  below. 
Motormen  are  expected  to  carry  a  supply  of  these  cards 
in  the  upper  left-hand  coat  pocket.  Whenever  a  pas- 
senger, policeman,  fireman,  or  other  employee  attempts 
to  engage  the  motorman  in  conversation,  the  motorman 
does  not  reply  but  hands  over  his  shoulder  to  the  inter- 
locutor one  of  the  silent  reminder  cards.  This  is  part 
of  the  safety  campaign  which  the  company  is  now  con- 
ducting. 


Safety — Co-operation 

DO  NOT  TALK  TO  THE  MOTORMAN 

—  A   Silent  Reminder  — 


We  want  to  carry  YOU   SAFELY  to  your  destination. 

Whenever  YOU  speak  to  the  motorman  YOU  tem- 
porarily distract  his  attention. 

Whenever  he  looks  at  YOU  and  listens  to  what  you 
are  saying,  he  concentrates  his  mind  on  that  and  not  on 
the  operation  of  his  car.  This  Increases  the  danger  to 
YOURSELF  and   others  and   might  cause   an   accident. 

We  ask  YOUR  co-operation  to  avoid  accidents. 

Do  not  TALK  to  the  MOTORMAN. 

THB  N.  O.  T.  •  K  Co. 


CARD   USED    IN   SAFETY    CAMPAIGN 
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BANQUET  IN  HONOR  OF  RETURNED  SOLDIERS  AND  SAILORS  OF  THE  CHICAGO  ELEVATED  RAILWAYS 


Banquet  to  Service  Men 

Chicago    Elevated    Railways    Gives  Welcome   Home 

Banquet  to  230  Returned   Soldiers, 

Sailors  and  Marines 

ON  MARCH  4  a  reception  and  banquet  in  honor  of 
their  returned  soldiers,  sailors  and  marines  was 
given  by  the  Chicago  Elevated  Railways  in  the  Audi- 
torium Hotel,  Chicago.  Complimentary  tickets  were 
given  to  all  of  the  returned  men,  and  any  other  em- 
ployees were  invited  at  a  nominal  charge  of  $1  per  plate. 
The  returned  men  up  to  that  time  numbered  320  and 
there  were  between  600  and  700  persons  present  at  the 
banquet. 

Following  the  dinner  President  Britton  I.  Budd  paid 
a  tribute  to  those  who  had  gone  and  those  who  had  re- 
mained to  "keep  the  home  fires  burning."  Among  other 
things  he  said : 

"This  meeting  being  held  to-night  in  honor  of  our 
returned  soldiers  and  sailors  is  something  in  the  nature 
of  a  family  reunion.  We  are  gratified  to  know  that  so 
many  have  come  back  unscathed  to  rejoin  the  family 
circle.  A  few  will  not  return  to  us.  They  gave  their 
lives  in  the  greatest  cause  the  world  has  ever  seen,  and 
although  we  miss  their  presence  here,  we  can  console  our- 
selves with  the  thought  that  the  cause  for  which  they 
made  the  supreme  sacrifice  lives  and  will  continue  to 
live.  Some  who  are  with  us  to-night  have  suffered  se- 
vere and  painful  wounds.  To  them  we  offer  our  sym- 
pathy, while  we  rejoice  that  their  lives  were  spared. 
Some  who  wear  the  uniform  among  us  to-night  did  not 
have  an  opportunity  to  take  an  active  part  in  the  greal 
battles  of  the  recent  war.  They,  nevertheless,  are  as 
much  deserving  of  our  thanks  as  if  they  had.  They 
were  ready  and  we  know  that  they  would  have  ac- 
quitted themselves  creditably  had  the  opportunity  pre- 
sented itself.  We  welcome  them  all,  and  I  wish  to  say 
on  behalf  of  the  Chicago  Elevated  Railroads  that  every 
man  who  left  to  enter  the  service  of  our  country  will 
find,  when  he  returns  to  the  company,  his  old  position 
open  to  him." 

In  speaking  of  what  those  who  remained  at  home  had 
done  to  help  win  the  war  Mr.  Budd  referred  to  the  Ele- 
vated war  record  which  was  as  shown  in  the  following 
table : 


Employees  in  active  service 66S 

SUBSCRIPTIONS  TO  LIBERTY  LOANS 

Subscribers  Amount 

First    2,470 $175,850 

Second    1,994 155,550 

Third     4,047 267,950 

Fourth    6,486 409,100 


$1,004,450 
CONTRIBUTIONS  TO  WAR  ACTIVITIES 
February,  191S 

War   Community.  Service   Fund    $5,937.97 

November,  1918 
United    War    Work    Fund     $10,873.50 

Other  speakers  were  W.  S.  McClenathan,  secretary 
of  Local  No.  308;  Samuel  Insull,  chairman  of  the  board 
of  trustees,  and  some  returned  soldiers  and  sailors. 


Draft  Status  of  Electric  Railway  Employees 

THE  second  report  of  Provost  Marshal  General 
Crowder  to  the  Secretary  of  War  in  regard  to  the 
operations  of  the  selective  service  system  up  to  Dec.  20, 
1918,  contains  in  one  of  the  numerous  appendices  an 
industrial  index  which  shows  how  the  draft  affected 
electric  railway  employees.     The  figures  follow: 


Male 

Ages    21-30 

Deferred  Classes 

EmployeeB 

With 

n 

Within  Selective 

Class  I  Within 

Selective 

Service 

Selective  Service 

Ages 

Service  Law 

Law 

Law 

a 

■< 

< 

< 

■< 

—  S 

o 

S 

S 
O 

u 

s 

s 

Conductors..  65,471 

17,777 

27 

13,376 

75 

20 

4,401 

25 

7 

Motormen...  67,855 

15,777 

23 

11,432 

72 

17 

4,345 

28 

6 

Laborers....  31,978 

28,872 

90 

4,580 

16 

14 

24,292 

84 

76 

Officials   and 

suijerintend- 

ents 2,798 

163 

6 

118 

72 

4 

45 

28 

2 

Switchmen 

^ 

and     flag- 

men      2,476 

399 

16 

307 

77 

12 

92 

23 

4 

Inspectors...     2,640 

366 

13 

281 

77 

lU 

85 

23 

3 

Semi  -  skiUed 

C 

employees.    5,965 

2,638 

44 

1,852 

70 

31 

786 

3U 

13 

The  registration  covered  by  the  foregoing  figures  is 
only  the  first,  that  of  June  5,  1917,  covering  the  ages 
21-30.  The  second  registration,  covering  the  age  21, 
on  June  5,  1918,  and  the  third  registration,  covering 
ages  18-20  and  32-45,  on  Sept.  8,  1918,  are  not  rep- 
resented. The  figures  for  the  total  number  of  em- 
ployees were  projected  from  the  thirteenth  census. 
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A  SECTION  OF  UNITED  RAILWAYS  OF  ST.  LOUIS  PRINT- 
ING  DEPARTMENT.    CONTAINING    FOUR    PRESSES 
AND  A  SPECIAL  EISTVELOPE  MAKING  AND 
PRINTING   MACHINE 


ROTARY    PRINTING    PRESS    WHICH    TURNS    OUT    240.000 

TRANSFERS    AN    HOUR    PRINTED    WITH    TWO 

COLORS  ON  EACH  SIDE,  NUMBERED, 

DATED   AND   FOLDED 


A  Complete  Printing  Department  for  an 

Electric  Railway 

St.  Louis  Company  Installs  New  Rotary  Press  to  Handle  700,000 

Transfers  a  Day — All  Other  Company  Printing  and 

Binding  Also  Done  in  Own  Shop 


THE  United  Railways  of  St.  Louis  inaugurated  its 
own  printing  department  for  transfers  in  1904, 
installing  at  that  time  a  Harris  automatic  press 
giving  two  colors,  and  also  numbering,  dating  and  per- 
forating the  transfers  in  one  operation.  As  the  com- 
pany gradually  increased  in  size  the  number  of  transfers 
demanded  was  greatly  increased  and  a  second  Harris 
press  was  installed.  Later  the  double  transfer  came 
into  use  and  this  necessitated  the  installation  of  two 
folding  machines.  Instead  of  the  issuing  of  a  transfer  on 
a  transfer  the  whole  operation,  on  this  system,  is  handled 
by  the  first  conductor,  who  issues  a  double  transfer  fold- 
ed back  to  back.     Both  are  punched  in  one  operation. 


Thus  this  means  no  extra  work  for  the  first  conductor 
and  eliminates  the  necessity  of  the  second  conductor  du- 
plicating the  operation  of  the  first. 

The  company  operates  more  than  450  miles  of  city 
and  suburban  lines  with  about  1600  cars,  and  the  daily 
demand  for  transfers  amounts  to  approximately  700,000. 
The  two  Harris  presses  have  given  a  combined  output 
of  from  175,000  to  200,000  transfers  an  hour,  but  when 
advertising  has  been  placed  on  the  back  of  the  trans- 
fers, as  is  frequently  done,  this  has  necessitated  a  sec- 
ond run  and  consequently  cut  the  production  in  two. 

It  was  deemed  advisable  to  increase  the  facilities  to 
provide  for  both  present  and  future  needs  and  a  Meisel 


SECTION   OF  PRINTING    DEPARTMENT   SHOWING  HARRIS 
PRESSES  AND  NEW  JERSEY  STITCHING   MACHINES  , 


STOCK  ROOM  OF  UNITED  RAILWAYS  PRINTING   DEPART- 
MENT SHOWING  COMPLETE  LINE  CARRIED 
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rotary  press  was  installed  late  in  October,  1918.  This 
press  running  at  norrtial  capacity  turns  out  240,000 
transfers  per  hour  complete,  printed  with  two  colors  on 
each  side,  numbered  consecutively,  dated  and  folded. 
The  old  Harris  presses  required  flat  sheets  12  in.  x  18 
in.  and  printed  eighteen  transfers  to  the  sheet,  while 
the  new  Meisel  takes  a  12-in.  roll  and  makes  20,000 
impressions  an  hour,  with  twelve  transfers  per  impres- 
sion. With  the  Meisel  in  operation  one  Harris  machine 
and  two  folding  machines  have  been  shut  down.  The 
second  Harris  will  serve  as  an  auxiliary  machine  and 
will  be  kept  busy  on  special  work. 

From  the  Meisel  press  the  transfers  go  to  the  stitcher 
and  are  stitched  into  packages  100  sheets  thick  for  the 
single  transfers  and  fifty  sheets  thick  for  the  double 
transfers.  These  packets  are  then  taken  to  the  cutter 
and  cut  into  books,  about  thirty  books  at  each  operation, 
and  then  to  the  packing  room  where  they  are  placed  in 
containers  each  holding  enough  for  one  day  for  a  single 
line.  Some  thirty  lines  are  included  in  the  system  and 
the  transfers  for  each  bear  the  name  of  that  line  in 
large  type.  As  this  necessitates  a  change  of  plate  for 
the  run  on  each  line  the  machine  has  to  be  frequently 
shut  down  for  a  short  interval. 

Transfers  are  printed  thirty  days  in  advance  of  the 
date  upon  which  they  are  to  be  used.  If  some  unfor- 
seen  occasion  arises  during  that  interval  and  notification 
of  the  number  of  extra  transfers  needed  is  received  by 
the  printing  department  in  suificient  time  an  extra 
emergency  run  is  made.  To  provide  for  conditions  which 
cannot  be  taken  care  of  in  this  way  the  company  has  an 
emergency  transfer  on  which  is  printed  a  calendar  for 
each  month  and  each  day  of  the  month  with  a  list  of  the 
various  lines.  These  are  punched  at  the  outlying  sta- 
tions, fifty  sheets  at  a  time,  by  special  punches.  The 
gross  consumption  of  paper  for  transfers  amounts  "to 
from  twelve  to  fourteen  carloads  a  year. 

In  addition  to  the  printing  of  transfers  the  company 
maintains  a  complete  printing  department.  Here  is 
printed  the  monthly  company  publication  known  as  the 
Bulletin,  all  brief  work  such  as  annual  reports,  petitions 
to  the  Public  Service  Comimssion,  etc.,  all  record  forms, 
including  more  than  1000  different  varieties,  all  car 
card  color  display  company  advertising  and  dashboard 
signs,  children's  and  6-cent  tickets.  In  addition  many 
special  filing  envelopes  and  devices  are  made,  leather 
and  cloth  book  binding  is  done,  including  the  bindfng 
in  three-quarters  leather  of  the  issues  of  the  ELECTRIC 
Railway  Journal,  and  various  leather  novelties  such  as 
brief  cases  are  occasionally  turned  out. 

Most  of  this  work  is  accomplished  in  a  room  approx- 
imately 100  ft.  square  in  which  is  located  the  following 
equipment:  One  10-in.  x  15-in.  Gordon  press,  one  12-in. 
X  18-in.  Gordon  press,  one  cylinder  press,  one  Meisel 
press,  two  folding  machines,  one  National  rotary  per- 
forator, two  Harris  presses,  two  special  New  Jersey  No. 
4  wire  stitching  machines,  one  34-in.  Seybold  cutter,  one 
S.  &  T.  punching  machine,  one  Rosback  power  stitching 
machine,  and  the  usual  equipment  of  a  composing  room. 

In  addition  to  this  equipment  special  mention  should 
be  made  of  a  machine  which  has  been  especially  designed 
and  built  to  make  and  print  at  the  same  operation  120 
No.  6  side  seam  coin  trip  envelopes  a  minute  for  the 
use  of  conductors,  half  of  the  quantity  being  printed 
in' red  and  the  other  half  in  black.  The  two  colors  are 
to  differentiate  between  the  direction  of  the  trips,  e.g., 
east  from  west  and  north  from  south. 


Many  of  the  machines  in  this  shop  have  special  at- 
tachments and  improvements  developed  by  J.  G.  Robert- 
son, superintendent  of  the  printing  department. 

Twenty-eight  persons  are  employed  in  the  department, 
five  of  whom  are  girls,  and  three-fourths  of  the  working 
time  is  spent  on  general  work  other  than  transfer  print- 
ing. Before  the  Meisel  press  was  installed  it  was  a 
common  practice  for  the  department  to  run  twenty- 
three  hours  a  day,  but  since  that  time  the  work  is 
generally  confined  to  a  period  of  nine  hours.  This  is 
the  only  department  of  the  company  which  is  not  op- 
erated by  organized  labor. 


Welding  Engineering  Takes  on 
New  Dignity 

New  Association  to  Be  Called  the  American  Welding 

Society  Assumes  Concrete  Form  to  Advance 

the  Art  of  Welding' 

THE  temporary  association  formed  to  organize  the 
American  Welding  Society  has  issued  a  call  to  all 
engineering  associations,  scientific  societies,  govern- 
mental departments,  manufacturers  and  others  inter- 
ested in  the  development  of  welding,  to  join  in  the 
formation  of  this  society.  The  first  meeting  will  be 
held  on  Friday,  Mar.  28,  at  10.30  a.m.  in  the  Engi- 
neering Societies  Building,  New  York  City. 

Now  that  industry  is  again  becoming  normal,  it  is 
desirable  that  the  advance  in  welding,  which  has  re- 
sulted from  war  conditions,  should  be  continued  and 
extended  to  accomplish  more  important  results.  The 
objects  of  the  new  society  include  the  bringing  together 
of  persons  from  all  branches  of  the  industry  who  are 
interested  in  any  type  of  welding.  This  society  will 
create  and  assist  in  maintaining  what  may  be  termed 
a  "Bureau  of  Welding,"  which  will  afford  a  means  for 
conducting  any  investigation  which  may  be  considered 
desirable  by  any  of  the  engineering  societies  or  manu- 
facturers. 

Several  classes  of  membership  are  contemplated. 
These  include  companies  that  manufacture  or  sell  appa- 
ratus or  supplies  for  welding  or  that  employ  welding  as 
a  process  in  their  output,  also  individual  membership 
of  the  employees  of  these  companies,  consulting  engi- 
neers, college  professors  or  members  of  any  engineering 
society. 

As  a  part  of  its  routine  the  new  society  will  ascertain 
what  specific  investigation  or  assistance  is  needed  in 
any  branch  of  the  welding  industry.  If  this  assistance 
involves  research,  a  definite  program  will  be  arranged 
and  presented  to  the  portion  of  the  industry  affected, 
indicating  the  benefits  to  be  derived  therefrom.  The 
funds  which  will  come  from  the  annual  dues  are  in- 
tended primarily  to  maintain  the  society,  and  will 
obviously  be  sufficient  for  any  extensive  research.  It 
is  the  intention  therefore  to  finance  each  research 
separately.  Any  investigation  desired  by  the  industry 
will  be  made  if  sufficient  financial  support  can  be 
secured  to  conduct  it  efficiently. 

The  benefits  of  a  proper  standardization  both  to  the 
producer  and  to  the  consumer  are  well  recognized,  but 
as  some  of  the  manufacturers  interested  in  the  new 
society  have  expressed  fears  that  standardization  might 
be  carried  too  far,  from  the  commercial  point  of  view, 
it  seems  desirable  to  provide  uniform  methods  that 
will  secure  in  each  case  co-operation  and  support  of  all 


532 


Electric    Railway    Jotjenal 


Vol.  53,  No.  11 


the  organizations  whose  interest  may  be  affected.  Such 
a  method  of  estabhshing  a  standard  by  this  society 
would  not  only  assure  that  all  interested  organizations 
or  groups  may  participate  in  the  work,  but  it  also 
requires  practically  the  unanimous  consent  of  the  stand- 
ard before  it  can  be  issued.  It  is  intended  that  the 
work  of  the  new  society  in  standardization  shall  con- 
form to  the  procedure  established  by  the  American 
Engineering  Standards  Committee,  and  shall  be  subject 
to  its  approval. 

In  many  localities  the  application  of  welding  to  cer- 
tain classes  of  structures  is  now  prohibited  by  law. 
When  the  technical  work  of  the  Bureau  of  Welding  has 
demonstrated  that  such  restrictive  measures  are  no 
longer  necessary,  it  will  be  appropriate  for  the  society 
to  take  steps  to  have  them  modified  by  supplying 
authentic  information  that  the  law  makers  will  respect. 
Investigations  of  the  welding  committee  have  thus  far 
shovwi  that  one  of  the  most  important  elements  in  the 
success  of  welding  operations  lies  in  the  skill  of  the 
operator.  To  secure  this  uniform  method  of  training 
is  essential,  and  the  society  will  take  an  active  part 
in  planning  how  welders  should  be  trained,  and  how 
their  proficiency  may  be  determined. 

American  Association  News 

Chicago  Section  Meets 

A  MEETING  of  the  Chicago  Elevated  Railroads 
company  section  was  held  Feb.  19,  and  about 
seventy-five  members  were  in  attendance.  E.  A.  Brion, 
comptroller,  talked  on  the  various  issues  of  Liberty 
Bonds;  J.  H.  Mallon,  safety  engineer,  and  C.  B.  Scott 
of  the  Bureau  of  Safety,  discussed  various  problems  of 
the  safety  question,  and  P.  F.  McCall,  general  store- 
keeper, explained  how  the  store  department  handled 
materials. 


Meeting  of  Felicitation  at  Manila 

AT  THE  forty-sixth  monthly  meeting  of  the  "Mer- 
alco"  section  held  on  Jan.  7,  nineteen  railway  mem- 
bers were  elected.  Eight  were  from  the  accounting  de- 
partment, six  from  the  transportation  department  and 
the  others  from  the  power  plant,  claim  and  medical  de- 
partments. Retiring  President  J.  M.  Bury  reviewed  the 
remarkable  record  of  the  section  with  regard  to  the  win- 
ning of  medals  and  honorable  mention  for  papers  pre- 
pared by  its  members.  The  new  president,  C.  H.  Van 
Hoven,  continued  along  the  same  line  and  closed  as  fol- 
lows: "We  are  going  to  make  this  company  section  a 
clan,  a  family  group.  We  want  to  foster  and  promote 
loyalty  and  closer  relations  among  ourselves.  We  want 
to  be  missionaries  in  this  community  that  the  public 
may  know  what  we  stand  for,  and  that  it  may  know 
that  in  our  efforts  to  serve  them  as  they  should  be 
served  we  are  also  serving  ourselves.  Meralco  has  been 
placed  on  the  electric  railway  map,  and  with  the  aid 
of  every  member  we  are  going  to  keep  it  there."  M. 
Farinas  and  P.  Castillo,  who  had  received  awards  from 
the  American  Association,  were  also  presented  with 
checks  by  the  company,  and  B.  H.  Blaisdell,  chief  en- 
gineer of  power  plants,  supplemented  the  medal  with  a 
personal  check  for  100  pesos. 

The  section  itself  also  awarded  the  following  medals 
for  the  best  three  papers  presented  during  the  year: 


Gold  medal  to  L.  C.  Bewsey,  carhouse  foreman,  for  his 
paper  on  "The  Human  Element  as  Applied  to  Electric 
Railways" ;  silver  medal  to  M.  T.  Borja,  watch  engineer, 
for  his  paper  on  "Economic  Production  and  Transmis- 
sion of  Electric  Power,"  and  bronze  medal  to  I.  G.  Ob- 
ligacion,  chief  clerk  transportation  department,  for  his 
paper  on  "Menace  of  the  Transfer."  Cash  prizes  were 
also  awarded  to  conductors  and  motormen  for  excellence 
in  the  performance  of  their  duties,  according  to  the 
company's  custom. 

The  following  amendment  to  the  by-laws  was  adopted : 
"There  shall  be  seven  standing  committees,  consisting 
of  program,  entertainment,  refreshments,  papers,  dis- 
cussions, awards  and  membership  committees,  appointed 
by  the  executive  council  immediately  after  the  annual 
election  each  year  and  serving  for  one  year.  Special 
committees  may  be  appointed  by  the  president  when 
authorized  by  motions  passed  by  the  executive  council 
or  by  the  section."  The  entertainment  program  at  this 
meeting  comprised  vocal  and  instrumental  music  and  a 
volley  ball  game  played  between  the  employees  of  the 
accounting  and  transportation  departments. 


Slogan  for  Public  Service  Section 

THE  new  president  of  company  section  No.  2, 
N.  W.  Bolen  has  suggested  as  a  slogan  for  the 
year  the  expression  "A  Full  House."  The  recently 
elected  secretary,  A.  H.  Nelson,  has  sent  a  letter  to 
each  member  asking  him  to  keep  the  slogan  in  mind  and 
to  assist  in  making  it  a  fact. 


Western  Red  Cedar  Association  Elects 
New  Officers 

AT  THE  fourteenth  annual  meeting  of  the  Western 
Red  Cedar  Association,  held  at  Sandpoint,  Idaho, 
on  Feb.  20,  R.  G.  Jones,  Lost  Creek  Cedar  Company,  was 
elected  president.  J.  M.  Montgomery,  Humbird  Lumber 
Company,  was  chosen  as  vice-president.  Three  directors 
were  also  elected  and  committees  on  advertising,  posts, 
railroads,  poles,  piling  and  official  inspection  were 
appointed. 

The  chairman  of  the  1918  advertising  committee 
stated  that  $5,664  had  been  expended  during  the  year 
for  advertising  and  the  members  had  displayed  more 
interest  than  heretofore  in  this  matter.  Suggestions 
were  made  as  to  how  more  vigor  could  be  put  into  the 
advertising  during  the  coming  year,  continuing  the  ad- 
vertising of  Western  red  cedar  poles  for  one  year 
more.  A  committee  was  appointed  to  confer  with  mem- 
bers of  the  Lifetime  Post  Association  with  a  view  to 
securing  the  services  of  a  man  competent  to  inspect 
poles,  piling  and  posts  in  the  woods,  on  the  landings 
and  in  the  cedar  yards  of  the  members  of  the  Cedar 
Association  with  the  object  of  improving  the  quality 
of  the  stock. 


A  recent  bulletin  of  the  United  States  Labor  De- 
partment is  authority  for  the  statement  that  appropria- 
tions made  by  Congress  to  pay  the  federal  government 
proportion  of  the  cost  of  state  road-building  projects 
now  total  $48,500,000,  and  that  an  addition  of  $200,000,- 
000  probably  will  be  available  during  the  next  three 
years.  Then  follows  a  list  of  approved  projects  by 
states,  from  which  it  is  evident  that  each  state  is  ex- 
pected to  contribute  for  the  improvement  of  the  high- 
ways considerably  more  than  the  federal  government. 


News  of  the  Eledric  Railways 

FINANCIAL  AND  CORPORATE     .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


New  Jersey  Men  Strike 

Public    Service    Railway    Men    Seek   to 
Enforce  Recognition  of  Amal- 
gamated Association 

The  employees  of  the  Public  Service 
Railway  in  Northern  New  Jersey  who 
are  members  of  the  Amalgamated  As- 
sociation went  on  strike  at  4  a.m.  on 
March  12.  Service  was  seriously  inter- 
rupted, but  the  company  is  proceeding 
with  its  plans  for  getting  the  lines  back 
to  normal  as  soon  as  possible.  Ordi- 
narily the  company  operates  about  1500 
cars  on  the  lines  affected.  Up  to  noon 
on  the  first  day  more  than  300  cars  had 
been  placed  in  service. 

Men    Demand    Union    Recognition 

The  principal  issue  involved  is  recog- 
nition of  the  union.  In  a  final  effort  to 
avert  the  strike,  T.  N.  McCarter,  presi- 
dent of  the  company,  on  March  11  con- 
ferred with  certain  employees  of  the 
company  who  were  local  officers  of  the 
Amalgamated  Association  on  the  rail- 
way. By  way  of  concession  he  offered 
"three  things: 

1.  To  withdraw  and  abandon  forthwith 
the  welfare  and  collective  bargaining  plan 
recently  promulgated  by  the  company, 
which  has  not  received  the  approval  of  the 
men. 

2.  To  submit  to  the  arbitration  of  the  Na- 
tional War  Labor  Board  any  question  of 
difference  there  might  be,  including  the 
demands  of  the  employees  that  the  com- 
pany sign  a  contract  recognizing  the  Amal- 
gamated Union. 

3.  To  submit  to  the  arbitration  of  the 
Public  Utilities  Commission  any  questions 
of  difference  there  might  be.  Including  the 
demand  of  the  employees  that  the  company 
sign  a  contract  recognizing  the  Amalga- 
mated Union. 

The  representatives  of  the  Amalga- 
mated Union  present  declined  all  of 
these  propositions  and  declared  that  the 
strike  must  go  forward  unless  the  com- 
pany signed  a  contract  with  and  for- 
mally recognized  the  Amalgamated 
Union,  none  of  whose  general  officers 
reside  in  New  Jersey  or  have  anything 
to  do  with  the  affairs  of  the  Public 
Service  Railway.  This  Mr.  McCarter 
declined  to  do. 

Subordinate  Demands 

There  are  twenty-six  sections  in  the 
demands  presented  by  the  men  to  the 
company.  In  addition  to  recognition  of 
the  union,  these  demands  include  a  sys- 
tem of  arbitration  of  disputes,  no  dis- 
crimination against  the  union  or  its 
members;  the  men  to  agree  not  to  dis- 
criminate against  employees  who  refuse 
to  join  the  union;  provisions  for  disci- 
pline of  workers  breaking  rules;  day's 
work  for  all  conductors  and  motormen 
to  be  nine  hours  consecutively,  with  pay 
as  at  present  for  ten  hours;  all  runs 
to  be  straight  runs;  runs  of  six  hours 
and  less  than  eight  hours  to  pay  nine 
hours'   pay;   runs   of  eight  hours   and 


less  than  nine  hours  to  pay  ten  hours' 
pay;  all  work  in  excess  of  scheduled 
runs  to  be  considered  overtime  and  to 
pay  time  and  a  half;  the  company  to 
pay  all  extra  men  who  answer  the  roll- 
call  at  the  rate  of  $20  per  week,  $5 
more  than  the  men  are  getting  now, 
men  on  snow  sweepers,  sand  cars  and 
special  work  to  be  paid  time  and  a 
half. 

The  company  is  confident  that  the 
public  will  place  the  responsibility  for 
the  strike  where  it  belongs. 

Late  on  March  13  it  was  announced 
that  officials  of  the  railway  would  con- 
fer in  Washington  with  the  War  Labor 
Board  in  an  effort  to  arrange  a  settle- 
ment of  the  strike.  The  representatives 
of  the  men  were  invited.  The  War 
Labor  Board  requested  the  men  to  re- 
turn to  work  pending  a  settlement. 


Rotarian  Makes  His  Company 
Solid 

A.  W.  McLimont,  vice-president  and 
general  manager  of  Winnipeg  (Man.) 
Electric  Railway,  is  an  enthusiastic 
Rotarian.  When  the  conference  of  the 
Rotary  Ninteenth  District  was  held  in 
Winnipeg  on  Feb.  9,  10  and  11,  Mr. 
McLimont  determined  to  put  the  Win- 
nipeg Electric  Railway  organization  be- 
hind it,  and  do  everything  he  could  to 
boost  rotary  and  the  conference.  In 
this  way  the  company's  name  was  con- 
stantly before  the  public,  linked  with 
the  rotary  idea  of  service. 

A  special  edition  of  20,000  copies  of 
the  Rotary  Whizz,  a  small  publication 
issued  weekly  by  the  Winnipeg  Rotary 
Club,  was  paid  for  by  Mr.  McLimont, 
and  placed  in  the  small  box  in  the  street 
cars,  from  which  the  company's  own 
publication  is  distributed.  The  only 
reference  to  the  Winnipeg  Electric  Rail- 
way in  the  issue  of  the  Whizz  was  in  a 
small  panel  on  the  front  page. 

To  draw  the  attention  of  the  car 
riders  to  the  fact  that  the  publication 
was  in  the  box  for  distribution,  a  win- 
dow poster  was  placed  in  each  car. 

Each  car  also  bore  a  large  banner  on 
the  fender  calling  attention  to  the  con- 
ference. 

Commencing  on  Feb.  12,  immedi- 
ately after  the  close  of  the  Rotary  Con- 
ference was  the  annual  bonspiel  of  the 
Manitoba  Curlers  Association,  which 
lasted  two  weeks.  Further  to  exemplify 
the  rotary  idea  of  service,  Mr.  Mc- 
Limont had  window  posters  printed. 

In  the  special  rotary  section  of  the 
Winnipeg  Free  Press,  Mr.  McLimont 
took  half  a  page  and  published  an  ad- 
vertisement. 

The  part  the  company  took  in  boost- 
ing the  rotary  idea  and  the  conference 
was  very  much  appreciated  by  the  Eo- 
tary  Club  of  Winnipeg. 


JDetroit  Purchase  Arranged 

Difficulties      Overcome      in      Tentative 

Agreement  With  $31,500,000  as 

Compromise  Price 

The  purchase  of  the  properties  of  the 
Detroit  (Mich.)  United  Railway  with- 
in the  city  by  the  city  has  been  ar- 
ranged for  at  a  compromise  price  of 
$31,500,000.  All  that  remains  to  make 
the  deal  binding  are  some  details  which 
the  two  contending  parties  were  to 
endeavor  to  settle  at  a  meeting  on 
March  12. 

Agreement  Reached  March  11 

The  meeting  at  which  the  compro- 
mise price  was  agreed  upon  began  at 
4  p.  m.  on  March  11  and  continued  three 
hours.  At  the  conclusion  of  the  confer- 
ence Edward  T.  Fitzgerald,  secretary 
of  the  Street  Railway  Commission,  gave 
out  the  following  statement: 

The  Board  of  Street  Railway  Commis- 
sioners and  the  officials  of  the  Detroit 
United  Railway  have  conditionally  agreed 
upon  a  price  of  $31,500,000.  They  have  not 
agreed  upon  important  practical  details  con- 
nected therewith.  Failure  to  do  so  will 
prevent  the  submission  of  the  purchase 
price  to  the  people.  The  board  and  the 
railway  officials  will  meet  on  March  11, 
at  10  o'clock  for  further  discussion  of  the 
details  not  yet  agreed  upon. 

The  price  originally  asked  by  the 
Detroit  United  Railway  for  the  prop- 
erties in  question  was  $33,500,000.  The 
final  and  unalterable  price  offered  by 
the  city  for  the  same  properties  was 
$29,653,936.  So  that  the  price  agreed 
upon  is  a  straight  compromise  of  about 
$2,000,000  by  each  side. 

That  a  compromise  has  been  effected 
is  also  apparent  from  the  language  of 
the  letter  written  on  Feb.  22  by  the 
Street  Railway  Commission  to  the  De- 
troit United  Railway.  In  this  it  was 
said: 

It  will  be  useless  apparently  for  us  to 
discuss  with  you  the  question  of  valuation 
of  the  property  because  you  advise  us 
that  your  company  unanimously  concludes 
that  the  price  we  offered  was  wholly  In- 
adequate. We  are  firmly  of  the  opinion 
that  the  offer  we  made  is  entirely  fair 
and  adequate. 

BBna"  Review  of  Negotiations 

Things  have  moved  fast  in  Detroit 
since  James  Couzens  came  into  office 
as  Mayor  on  Jan.  1.  A  goodly  part  of 
his  inaugural  message  was  given  over 
to  a  review  of  the  local  railway  situa- 
tion. He  promised  action  at  once,  look- 
ing toward  purchase  by  the  city,  with  a 
view  to  having  a  municipal  ownership 
plan  ready  to  submit  to  the  voters  in 
April.  Appointments  to  the  street  rail- 
way commission,  among  them  that  of 
Edward  T.  Fitzgerald  as  secretary,  and 
the  retention  of  M.  M.  O'Shaughnessy, 
San  Francisco,  as  special  advisor,  fol- 
lowed.    Detroit  then  offered  the  com- 
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pany  $29,653,936  for  the  city  lines.  This 
was  on  Feb.  11.  On  Feb.  18  the  com- 
pany turned  this  offer  down.  It  sug- 
gested as  an  alternative  a  price  of  $33,- 
500,000  or  a  lease  to  the  city  for  a 
period  of  fifty  years  on  a  rental  ten- 
tatively fixed  at  $2,010,000  per  annnm 


— 6  per  cent  on  a  valuation  of  $33,- 
500,000.  This  counter  leasing  proposal 
the  city  rejected.  The  city  authorities 
then  announced  that  they  would  ask 
for  $10,000,000  to  build  municipal  lines 
to  compete  with  the  privately-owned 
ones. 


Seattle  Takes  Over  Its  Railway 

Washington  State  Supreme  Court  Decision  Validates  Purchase — 
Transfer  Probable  on  April  1 


When  the  State  Supreme  Court  at 
Olympia,  Wash.,  on  March  5,  handed 
down  a  decision  sustaining  the  legal- 
ity of  the  $15,000,000  purchase  by  the 
city  of  Seattle  of  the  railway  property 
of  the  Puget  Sound  Traction,  Light  & 
Power  Company,  all  legal  questions  in- 
volved in  the  transaction  were  cleared 
away.  Seven  judges  of  the  Supreme 
Court  favored  the  purchase,  while  two 
judges  dissected.  It  is  ,  stated  by 
Thomas  F.  Murphine,  superintendent  of 
public  utilities,  and  A.  W.  Leonard, 
president  of  the  railway,  that  the  city 
may  be  in  possession  of  the  lines  by 
April  1. 

Prepared  to  Transfer  Property 

Anticipating  a  favorable  decision  in 
the  "friendly"  suit,  city  officials  and  of- 
ficials and  officers  of  the  company  have 
been  preparing  for  the  transfer  for 
weeks,  and  practically  every  arrange- 
ment has  been  made,  with  the  excep- 
tion of  minor  details,  among  which  is 
the  signing  of  15,000  bonds  for  $1,000 
each  by  the  Mayor  and  city  comptroler. 

Under  the  terms  of  the  purchase  con- 
tract, the  company  has  forty-five  days, 
following  the  filing  in  the  trial  court 
of  the  remittitur  from  the  Supreme 
Court,  in  which  to  deliver  its  property, 
free  and  clear  of  all  encumbrances  to 
the  city.  In  event  of  failure  to  make 
the  delivery  at  the  expiration  of  the 
time  set,  the  company  must  pay  the 
city  $400  a  day,  until  the  property  is  so 
delivered.  At  the  end  of  six  months, 
the  city  may  continue  to  collect  $400  a 
day,  or  may  declare  the  deal  off. 

With  the  transfer  of  the  property, 
Seattle  will  acquire  206  miles  of  track, 
540  cars  of  all  kinds,  seven  carhouses, 
much  valuable  real  estate,  and  about 
$350,000  worth  of  materials  and  sup- 
plies. The  city  payroll  will  be  increased 
by  about  2000  workers,  of  which  1500 
are  motormen  and  conductors.  With 
the  exception  of  the  legal  department, 
the  maintenance  of  streets  and  a  few 
other  departments,  employees  of  the 
private  company  in  all  branches  of  the 
railway  work  will  be  taken  into  the  city 
service  in  the  same  line  of  work  they 
are  now  performing. 

Plans  for  Municipal  Operation 

Superintendent  of  Public  Utilities 
Murphine  has  made  plans  for  taking 
over  the  railway  system.  It  is  consid- 
ered probable  that  one  and  possibly 
both  of  the  present  city-owned  car- 
houses  will  be  discontinued,  and  exten- 
sive rerouting  of  cars  will  be  put  into 


effect  to  avoid  duplications  of  service 
that  now  exist  between  the  company's 
lines  and  those  operated  by  the  city. 
Express  service  will  be  installed  on  as 
many  lines  as  possible,  with  no  stops 
between  the  outlying  residence  sections 
and  the  downtown  district. 

Power  Contract  Included 

In  the  traction  deal  is  a  contract 
which  binds  the  Puget  Sound  Traction 
Light  &  Power  Company  to  sell  the  city 
electric  current  to  operate  the  railway 
system  until  such  time  as  the  city  is 
prepared  to  develop  its  own  power,  at 
a  price  of  1  cent  per  kilowatt.  The 
current  will  be  delivered  to  the  substa- 
tions now  operated  by  the  Traction  Com- 
pany in  connection  with  railway  service. 

One  of  the  next  steps  by  the  city 
will  be  to  acquire  the  lines  of  the 
Seattle  &  Rainier  Valley  Railway,  ar- 
rangements for  which  have  been  agreed 
upon,  with  only  details  to  be  taken  up. 

Negotiations  Started  Last  September 

Preliminary  negotiations  for  the  pur- 
chase of  the  railway  system  by  the  city 
were  started  on  Sept.  6,  1918,  in  answer 
to  a  demand  from  the  United  States 
Shipping  Board  Emergency  Fleet  Cor- 
poration for  better  transportation  for 
the  shipyard  workers.  The  offer  to  pay 
$15,000,000  in  utility  bonds  was  tele- 
graphed to  the  board  of  directors  of 
Stone  &  Webster  at  Boston,  and  was 
accepted  one  week  later.  On  Sept.  24 
the  City  Council  passed  the  ordinance 
authorizing  the  deal.  Before  the  deal 
was  agreed  on,  the  armistice  was 
signed,  and  the  shipyard  emergency 
passed.  The  transaction  was  contin- 
ued as  a  straight  municipal  ownership 
proposition.  At  the  November  general 
election,  the  deal  was  submitted  to  the 
electors  on  an  advisory  ballot,  and  car- 
ried three  to  one. 

Friendly  Test  Suit  Dismissed 

The  Supreme  Court's  decision  sus- 
tained dismissal  of  an  injunction  pro- 
ceeding brought  by  F.  A.  Twichell  and 
Charles  E.  Horton,  as  a  "friendly" 
measure  to  remove  all  legal  obstacles. 
They  attacked  the  proposed  purchase 
bond  issue. as  exceeding  the  city's  char- 
ter authority  and  constitutional  limit 
of  municipal  indebtedness,  also  plead- 
ing the  failure  to  submit  the  proposed 
purchase  to  an  election  to  validate  the 
indebtedness  contracted.  The  main 
point  in  the  majority  opinion  handed 
down  is  that  a  bond  issue  to  be  paid 


in  principal  and  interest  entirely  out 
of  the  revenues  of  the  utility  purchased 
is  not  a  general  indebtedness  charged 
against  taxation,  and  therefore  not  sub- 
ject to  popular  ratification  by  the  voters 
of  the  city  before  the  fixed  limitation 
can  be  exceeded. 

On  the  question  of  pledging  revenues, 
the  majority  opinion  of  the  Supreme 
Court  reads: 

Appellant  contends  that  because  of  cer- 
tain provisions  of  the  ordinances  and  the 
statute  general  indebtedness,  transaction 
may  not  be  consummated  without  the  rati- 
fication of  the  voters.  If  the  completion 
of  the  purchase  and  sale  as  planned  would 
create  a  general  debt,  it  would  doubt- 
less require  the  sanction  of  the  voters  of 
the  city,  otherwise   not  so. 

Our  attention  is  called  to  certain  pro- 
visions of  the  plan  or  system.  Ordinance 
No.  39025,  to  the  effect  that  the  city,  after 
providing  for  the  special  fund,  does  here- 
by irrevocably  obligate  and  bind  itself  to 
pay  into  such  fund  out  of  the  gross  reve- 
nues of  the  municipal  street  railway  system 
sufficient  to  meet  payments  of  interest  and 
principal  of  the  bonds  as  they  fall  due. 
stating  the  amounts  and  maturity  of  the 
same,  and  such  fixed  amounts  out  of  such 
gross  revenues  are  hereby  pledged  to  such 
.semi-annual  payments  of  interest  and  prin- 
cipal, and  shall  constitute  a  charge  upon 
such  gross  revenue  superior  to  all  other 
charges  whatsoever,  including  charges  for 
maintenance  and  operation ;  and  the  ob- 
ligation of  the  city  in  the  bonds  to  pay 
them  with  interest,  although  out  of  the 
special  fund,  even  though  the  balance  of 
gross  revenues  receipts  thereafter  remain- 
ing may  be  insufficient  to  pay  the  cost  of 
maintaining  and  operating  said  system  and 
said   additions   and   betterments   thereto. 

Judges  Chadwick  and  Mackintosh, 
who   dissented,   said   in   part: 

The  legal  effect  of  the  majority  opinion 
is  that  all  of  the  gross  revenues  are  pledged 
to  the  payment  of  the  purchase  price ;  that 
if  the  one  who  renders  labor  or  service 
as  a  motorman,  conductor  or  about  the 
tracks  and  barns  of  the  railway  system 
is  to  be  paid  he  may  be  paid  out  of  the 
general  revenues ;  that,  instead  of  taking 
his  pay  in  a  warrant  which  is  a  first  charge 
upon  the  gross  revenues  as  the  law  con- 
templates, he  may  not.  if  the  gross  reve- 
nues are  insufficient  to  meet  the  maturing 
bonds  and  interest,  have  his  pay  out  of 
the  earnings  of  the  utility  at  all  but  must 
take  his  chances  with  a  general  fund  war- 
rant which  may  be  subject  to  discount  and 
unless  sanctioned  by  subsequent  decree  of 
this   court   will   be   doubtful   validity. 

The  ordinances  but  clumsily  conceal  the 
reserve  purpose  of  the  Council  to  maintain 
and  operate  the  street  car  system  at  the 
expense  of  the  general  fund,  either  by  a 
system  of  loans  from  the  general  fund  or 
by    levying   a   direct   tax    for   that   purpose. 

If  the  Council  did  not  intend  to  charge 
the  general  fund  it  might  have  said  so  in 
words.  It  might  have  had  due  regard  for 
the  costs  of  maintenance  and  operation  as 
the  statute  directs  by  reserving  an  amount 
or  proportion  of  the  revenue  of  the  utility, 
or  being  mindful  of  a  possible  charge  it 
should  have  submitted  the  measure  to  the 
people. 

The  net  results  of  the  ordinances  as  con- 
strued by  the  court  is  that  the  cost  of 
maintenance  and  operation  has  not  been 
provided  for.  By  the  employment  of  an 
indirect  method  dressed  for  the  occasion 
in  a  cloak  of  words  the  law  is  circum- 
vented and  the  people  whose  rights  of 
participation  and  self-determination  was  so 
carefully  safeguarded  have  been  denied  the 
sovereign  right  of  the  franchise. 

It  was  suggested  in  consultation  that  the 
Council  could  raise  the  rate  charged  for 
fare  and  thus  meet  the  cost  of  maintenance 
and  operation  out  of  the  revenues  of  the 
street  car   syetem. 

Counsel  made  no  such  suggestion,  as  of 
course  they  could  not,  for  with, the  gross 
revenues  of  the  system  pledged  ii*revocably 
to  the  payment  of  the  purchase  price  the 
seller  or  the  bondholder,  as  the  case  may 
he.  can  insist  that  the  gross  revenues  be- 
long to  him  whether  they  are  accumulated 
by  a  charge  of  5,  7,  10  or  50  cents  for 
a   single   fare. 

nellevlng  that  the  ordinance  was  drawn 
with  Intent  to,  or  whether  with  Intent.  It 
does  In  legal  effect,  charge  the  general 
fund  or  leave  the  way  open  to  levy  n 
direct  tax,  thus  violating  the  spirit  of  the 
law  we  are  constrained  to  dissent. 
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.  State  Regulation   Stands  towiJS^^'ihT^'c°o',S!fany!'°"ad%itT"'or''"dS         Employers,  representing  every  line  of 

Chicaeo  "Home  Rule"  Element  I  arkino-     ™<;"'<J    by    the    national    or    international     special  endeavor  in  the  industrial  world. 

Support  oToSrcTuerFail;  in  ^     "hTu^  'U%V^e^^^nrth'enf".Vm^%nr/     ^^^   ^een   quick  to  recognize   the   op-' 

Attack  on  Commission  ^S'^V^^^ol^tX^^^Xy^'^Z^^^'^t'^i     anrequalirqutSo  JSarTttirT' 

n„„         4.      J,    4.  4.  ,  ..        .     T„-       companies  as  to  union  affiliations,  espion-  -    «1"'*"y  Qu'CK  to  lorward  their  re- 

Upponents  of  state  regulation  m  Illi-  age  by  agents  of  the  company  and  like  Quirements  to  the  professional  section 
nois  failed  in  an  effort  to  kill  the  state  t|e°and 'prevenf  Le°n  rrom\Jferc%fnn^^^  '^^''^^  requiring  the  services  of  such 
public  utilities  act  m  a  hearing  before  right  of  organization,  must  be  deemed  an  ""^n  are  asked  to  state  definitely  the 
the  Senate  committee  on  March  4.  Ac-  Jn'thl^'^Pfnciples  oflhe^'bolrd^"  ^^"^  ^"^"^  "^^'"'^  °'  ^^^  positions  available,  to 
cordingly  they  have  decided  to  direcv  We  recommend,  therefore,  that  the  Brook-  ^^^  nearest  of  the  following  United 
their  eflforts  toward  safeguarding  the  ^dia^^'om'^lnl"  o^e^a'itn?  electric  ran"  states  E'npioyment  Service,  Profession- 
contractual  relations  already  existing  way  lines  in  New  York  Cit?  give  full  and  ^'  ^^d  Special  Section  offices: 
as  the  result  of  franchises  granted  to  fr®^i„^®''r^l^^'''"  ?°  '*>?  employees  to  organ-  New  York  office,  16  East  Fortv-Sec- 
public  utility  companies  by  various  mu-     a,mo"uV%irp'ri"ncl?reVof°?KfrSi'i?^^^^^^^  oM   Street;    Chicago,    62    East   Adams 

nicanihties.     There  is  already  pending     ^  matter  of  plain  right  and  justice.  Street;      Philadelphia,      1518      Walnut 

in  the  Legislature  a  bill  which  would        The  finding  was  signed  by  Basil  M.    Street;  Boston,  16  Tremont  Street. 

prevent  the  state  commission  from  in-     Manly  and  F.  H.  Judson,  acting  as  joint  ■ 

terfering    with    rates    established    by    chairman  and  section  chairman.  Five  Cenf*  Mnro  Vr.y  iTo^ooc 

franchise.  The    company    has    not    issued    any         "^«  ^en^S^Ore  *  or  Kansas 

Agitation  for  repeal  of  the  utilities    statement  with  respect  to  the  decision.  ^ 

act  has  been  under  way  for  some  time  .^ The    Kansas    City    (Mo.)    Railways 

in  Illinois.     This  law  has  been  opposed  on   Feb.   26   announced   an   increase   in 

by  the  "home  rule"  element  in  Chicago    Indeterminate  Franchise  Pronosal     ^^^  ^°^  trainmen  of  5  cents  an  hour, 

ever  since  it  became  effective,  but  un-        rp,  •  ^wp"**!    and    a    discontinuance    of    the    strike 

til  recently  it  had   the  united   support       .      ®  committee  on  general  legislation    bonus,  effective  March  1. 

of  the  other  cities  in  the  State.    Devel-    °!.  ^^^    House    of    Representatives    of        The  new  wage  scale    together  with 

opments  of  the  past  year,  such  as  the     Minnesota    has   before   it   a   bill   intro-     the  present  scale,  is  announced  as  fol- 

granting  -of    higher    rates    in    certain     °pc<;d   by   C.   H.   Warner,   Aitkin,   pro-     lows: 

cities,  added  to  the  opposition,  and  there     aiding  for  granting  of  state  franchises  New  Hr.  Pres  Hr 

has  been  considerable   activity  during    *°  electric  railways  after  the  surren-        Length  of  service-         Wage,      Wage,  " 

the  current  session  of  the  Legislature.     ^^^  °^  '°<=^1  franchises.     The  bill  would     First  six  months. .. ." 35  |o'* 

An    interesting   situation    has    devel-     P"*    electric    railways    under    a    state     sec^ond  yeT""'^ ' ' ' It  ^^ 

oped  in  Chicago  where  it  was  recently     franchise,   subject   to   the    rule    of   the     Third  year   .:;;.':::;:::;     H  H 

announced  that  the  management  of  the     ^tate  Railroad  &  Warehouse  Commis-     ^?}lh^Zt^'^  ;, 39  34 

Chicago  Surface  Lines  had  dismissed  its    «'»"•  One-man  carTrvlce '  2»  Lf.       'I 

appeal  attacking  the  jurisdiction  of  the         Under  the  provisions  of  the  bill  elec-     over  scale.  "  ^""^  ^"  ''°"' 

state  commission  over  service  matters.     ^^'^'^  railways  would  have  the  right  of     tra°ning*ltudeSu  *'°*""  ^  ^°'^  allowed  for 
The  city  of  Chicago  also  was  a  party    appeal  from  any  municipal   regulation        Minimum  monthly  wage  for  extra  train- 
to  this  appeal,  and  its  special  counsel    ^s  to  fares  and  service,  first  to  the  state    "'uAifoms^as^DaTnf' th?  w*®"' 
has   announced   that   the   city   will   not     commission  and  then  to  the  courts.  The     'shed  and  the  amount  formcrl^^  s^'^nt''  for 
let  up  in  its  fight  to  do  away  with  state    ^'1'  would  give  municipalties  thelright        J^,  ^'^^"^  '°  '""^  ""^^e  scale, 
control   over   service   even   though   the     ^o  purchase  electric  railways,  but   the  company  announced  that  train- 

local  companies  are  willing  to  be  gov-     Price   fixed   would  be   made   subject  to     J"^"  ""^^  ^^^  "<**  strike  on  Dec.  11  would 
emed  by  the  commission.  review  by  the  state  commission.  become  members  of  a  "Uniform  Club" 

— An  electric  railway  would  receive  a    f^'^   receive   uniforms   without   charge, 

Right  to  Oreanize  UnheH  state  franchise  by  filing,  before  the  ex-  leased  on  years  in  the  service.  Men 
TJ,  w  T  "^™^  ^*  upneia  piration  of  its  local  franchise,  permit  ^^°  ^^^  '«^°'^ked  for  the  company  more 
1,  ^^1  A^  Board  on  March  6  or  license,  a  written  declaration  with  *"^"  ^  y®^""  ^^re  given  one  uniform  a 
nanaed  down  a  decision  upholding  the  the  Secretary  of  State  and  the  clerk  of  ^^^^  ^^^^'  ^nd  men  in  the  service  more 
RrVTui  T>°  -J*!!?.  ^™Ployees  of  the  the  municipality  where  the  franchise,  *''^"  ^""^  years  were  given  two  uni- 
isrooKiyn  Kapid  Transit  Company  that  permit  or  license  was  granted,  to  the  '°™s  »  year.  Men  who  struck  on  Dec. 
tney  nave  the  right  to  organize  and  effect  that  it  surrenders  its  local  fran-  ^^'  ^^^  returned  to  the  service  before 
bargain  collectively  with  their  employ-     chise.  Jan.  31,  may  be  added  to  this  club  upon 

ers  through  chosen  representatives.  The  approval  of  the  superintendent  of  trans- 

demand  was  submitted  to  the  War  La-  n„u^A  c*„<        v       1  ^  portation,  it  was  announced      Philin  T 

bor  Board  by  Paul  Millman.  represent-  United  States  Employment  Kealy,    p'resident    of    the    company    fs 

mg  the  motormen,  who  complained  of  bervice  Broadened  quoted  as  follows:  i-     o'.     » 

insufficient  wages,  hours,  general  poor         The  United  States  Employment  Serv-     ,   Our  purpose  in  fixing  this  new  scale  is 

r^h!."rr°?      ""'•'  '^''"■™'"^'i''"'  ^""^     '''   ^^^  ^"'•t'^^^  extended  the   scope   of     Eve^fotnLrrarthe^'bJnul  Ta^i°^|^" 
discharges  for  joining  an  organization."     its   work  by  the  establishment   of  two     ^"J^^y^-       ,  the   bonus  was   tem- 

i  JhLh     f""'/"^.'"'*,*"''  ?t  *^"  ^^^''-  ""^^  ^°««  "ffi-^^^  °f  the  professional  and  ma^de'^'oss'^b"e^b'y  the  'tc^t^it  pra«1ca1[^ 

ing  dealt  almost  entirely  with  the  ques-  special  section,  in  Philadelphia  and  Bos-  th«  entire  transjortation'forcf  is^made^u^ 

tion   of  discrimination   and  the  refusal  ton,  and  it  plans  to  establish  other  of-  houHy  rate'""  "''"'  '""^^'"^r  the  minimum 

ot  the  company  to  permit  the  employees  fices  of  this  section  in  the  near  future.  ^?F  these  reasons  this  average  5  cents 

to   join   the   Amalgamated   Association  The  new  zone  offices  are  in  addition  to  thgh^^lncreasf  ?S  the^n^eient  7^'^  ?"'  * 

and   It   was    to   this   question   that   the  the  two  main  offices  at  New  York  and  Portatiin  payroll    ^"^  '''""""*  '°'^'  ^'•^"«- 

board  directed  its  attention  in  the  find-  Chicago.    They  will  serve  the  particular  wa^^'^fTr^rtinZ^n  wfn"i!  '^'A^^^'^f^  ^'^"^r 

ing.    The  recommendations  follow:  zones  in  which  they  are  located.     The  ^o-k    an 'Tver"|e  "^y"  ^U'hourra"  dly" 

trnLrtf^'^h'"^  ,1™™    ^^^    evidence,    uncon-  main  offices  of  the  professional  section  Siirv°"wi?ho,T  ti}^^,}^^  present  minimum 

troverted    by   the    company,    that    the    offl-              j    -i              •    ■        ^i        "="='""<*'  ocv,i,iuji  salary,   without   the  bonus,   is   not   a   suffl- 

cials   of  the  Brooklyn   Rapid  Transit  CoS-  ^^^  ^^^^^  receiving  the  lieutenants,  cap-  ^jent    wage.      Because    50    per   cent    of   our 

anS^'^^iJ-lfiS^,""?/''''"^  companies  owned  tains,  majors  and  even  colonels  who  led  and  "qn  ner^Lr*^*?   maximum   wage  men 

and  operated  by  it  are  violating  the  policy  t-i,    ■                a.        -  j.                 i       .7.  "   P*"^  eent  of  our  present  emDlovees 

of  the  National  War   Labor   BSard   in   not  ^''eir   men   to   victory,   and   Without   ex-  are   min  mum    wage   men    we    are   aWe   to 

permitting    their    employees    to    join    the  ception    these    men    ask    for    but    one  "wt  IJ^i''"^''^^^^-,..  , 

.A.malgamated  Association  of  Street  &  Elec-  thL^     .^r,r,«>+„„,-4.„     *.           -  ^?  ""  >onser  will  furnish  uniforms  ex- 

tric  Railway  Employees  of  America.    Under  thmg— opportunity     to     Win     new     sue-  eept  to  niembers  of  the  Uniform  Club     This 

the  principles  of  the  President's  proclama-  cesses  in  the  business  world.     Thev  are  4'?i°'i?  t?  ^°  about  2  cents  an  hour  in  pav 

BHr,''lTU^r\^e'''^S?ef  o7tL  L^^?d     ^^^  «*  P^-^^ed  tenacity,  of  the  quickest     3o4 'b°aTk^'-no^^"^^u^st™s?a"rt"i^\t'?h"e*  ^it 
all  of  the  employees  of  this  company  and     intelligence,   hundreds    of   them    exneri-     "^""^  T'age.     Under  the  new  schedule,  those 

{^%rgt4ri^dro"]r'^uV^Ss'k^t'h^l^     f-d    in    executive,    professional 'and     ^^l^^n'^'^etZru'  i^l^^^^^.^^r^Ts 
choose.  technical  work.  ^tti  *''^"    *^*'    ^<"'"'e'"ly    were 
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Additional  Power  for  Ohio  Commis- 
sion.— Representative  Miller  has  intro- 
duced a  bill  in  the  House  of  Represen- 
tatives of  Ohio  which  will  give  the 
Public  Utilities  Commission  authority 
to  order  the  abandonment  of  public  util- 
ities in  case  sufflcient  cause  for  doing 
so  is  shown. 

An  Income  Tax  Reminder. — The 
Tri-City  Railway,  Davenport,  la.,  in- 
cluded in  a  recent  pay  envelope  a  state- 
ment of  the  income  of  each  individual 
for  the  year  1918  with  a  reminder  as 
to  the  conditions  under  which  the  in- 
dividual will  be  required  to  make  a  re- 
turn to  the  Government. 

Would  Isolate  Motormen. — Represen- 
tative A.  O.  Hauge,  of  Polk  County, 
member  of  the  Legislature  of  Iowa,  has 
proposed  a  bill  in  the  House  which 
would  compel  electric  railways  operat- 
ing in  that  State  to  provide  inclosed 
compartments  for  all  motormen.  The 
bill  required  that  the  compartment  must 
be  sound  proof. 

Progress  on  City  Ownership   Bill. — 

The  electric  railway  ownership  bill 
authorizing  cities  to  purchase  the  rail- 
ways has  passed  the  House  of  Repre- 
sentatives of  Kansas  and  it  is -expected 
to  pass  the  Senate.  An  effort  has  been 
made  to  tack  on  a  rider  prohibiting 
Kansas  owning  the  transportation  sys- 
tem unless  Missouri  does  likewise. 

Recent  Railway  Measures  in  Iowa. — ' 

Two  measures  in  which  the  electric 
railways  of  Iowa  are  interested  were 
introduced  recently  in  the  House  of 
Representatives  of  the  Iowa  Legislature 
by  representative  Epps  of  Wapello 
County.  One  bill  would  prevent  the 
operation  of  one-man  cars  and  the  other 
would  require  power  brakps  on  all  cars 
more  than  30  ft.  in  length. 

Wants  Norwalk  Franchise  Renewed. 
— The  Lake  Shore  Electric,  Railway, 
Cleveland,  Ohio,  has  submitted  a  twen- 
ty-five-year franchise  to  the  City  Coun- 
cil of  Norwalk,  Ohio,  for  consideration. 
The  terms  are  about  the  same  as  those 
contained  in  a  franchise  submitted  a 
year  ago.  F.  W.  Coen,  general  man- 
ager of  the  company,  told  Council  that 
in  the  last  fourteen  or  fifteen  years 
the  cost  of  operation  has  increased  from 
14i  cents  to  35  cents  per  mile. 

Mr.   Ford   Threatens   Competition. — 

Henry  Ford  is  a  big  asset  as  newspaper 
copy.  Accordingly  much  space  has  been 
given  lately  by  the  daily  press  to  plans 
which  he  and  his  son  are  said  to  have 
in  mind  for  establishing  factories  to 
make  a  new  auto  to  sell  at  $250  to  $350. 
Mr.  Ford  would  make  of  this  car  "a 
competitor  of  the  street  car,  rather 
than  of  the  Ford."  He  is  reported  to 
have  said  that  the  new  car  would  be 


for  the  use  of  people  who  have  no  ur- 
gent need  for  a  motor  car  except  to  go 
to  and  from  work,  or  for  infrequent 
pleasure  trips. 

Recommends  Free  Right  to  Organ- 
ize.— The  National  War  Labor  Board 
has  decided  in  favor  of  the  men  in 
questions  involving  the  workers  and 
the  Union  Railway  and  the  Third  Ave- 
nue Railway,  New  York,  N.  Y.  The 
board  said:  "We  recommend  that  the 
Union  Railway  give  full  and  free  per- 
mission to  its  employees  to  organize 
into  labor  unions,  in  conformity  with 
the  announced  principles  of  this  board 
and  of  the  proclamation  of  the  Presi- 
dent, under  which  the  board  was 
created."  The  complaint  of  the  em- 
ployees of  the  Third  Avenue  Railway 
was  similar  to  that  of  the  Union  Com- 
pany employees  and  the  findings  were 
identical. 

Stimulate  Business  by  Advertising. — 
At  the  conference  of  officials  of  the 
government.  Governors  of  the  States 
and  Mayors  of  large  cities  in  Wash- 
ington on  March  3,  4  and  5,  a 
nation  wide  publicity  campaign  to  stim- 
ulate business  was  proposed  by  Roger 
Babson,  chief  of  the  bureau  of  infor- 
mation and  education  of  the  Depart- 
ment of  Labor.  He  declared  that  the 
same  direct  interest  which  encouraged 
people  of  the  country  to  save  in  time 
of  war  should  actuate  them  to  spend 
during  the  period  of  reconstruction,  and 
that  the  necessity  for  immediate  re- 
sumption of  business  could  best  be 
brought  to  the  attention  of  the  nation 
through  extensive  advertising. 

Municipal  Line  Would  Put  Profits 
First. — City  Engineer  O'Shaughnessy 
of  San  Francisco,  Cal.,  who  has  been 
advising  Mayor  Couzens  of  Detroit, 
Mich.,  on  street  railway  matters,  has 
returned  to  San  Francisco  and  is  back- 
ing up  Fred  Boeken,  superintendent  of 
the  San  Francisco  Municipal  Railway, 
in  opposing  the  Parkside  extension  of 
the  San  Fracisco  muncipal  lines.  Mr. 
O'Shaughnessy  thinks  an  extension 
there  would  represent  a  loss  of  $32,000 
to  $48,000  annually.  While  this  subject 
was  being  discussed  it  was  brought  out 
that  the  auto  buses  now  handling  traf- 
fic across  Golden  Gate  Park  may  be 
continued  even  though  operating  at  a 
loss.  They  provide  a  necessary  service 
at  a  loss  much  less  than  would  be  en- 
tailed were  the  same  service  provided 
by  means  of  an  electric  railway. 

Must  Have  Help  in  Paducah. — A.  S. 

Nichols,  manager  of  the  Paducah  Trac- 
tion &  Light  Company,  Paducah,  Ky., 
appeared  before  the  City  Commissioners 
on  March  6,  and  stated  that  the  city 
would  have  to  take  over  and  operate  the 
railway  or  grant  a  more  liberal  fran- 
chise. He  said  that  the  organization  had 
been  losing  money  for  ten  years,  and 
that  under  the  conditions  that  obtain  at 
present  in  Paducah  it  was  absolutely 
impossible  to  operate  the  railway  so  as 
to  return  a  profit.  The  company  would 
be  glad  to  sell  to  the  city  at  a  reason- 
able price  for  plant  and  equipment,  said 
Mr.  Nichols.  In  the  event  that  the 
city  was  not  interested  in  purchasing, 


a  broader  franchise  should  be  granted. 
This  would  enable  the  company  to  in- 
terest outside  capital.  The  Commis- 
sioners took  the  matter  under  advise- 
ment. 

Reviews  Spokane  Franchise  Provi- 
sions.— In  response  to  a  request  from 
the  City  Council  of  Spokane,  Wash.,  J. 
M.  Geraghty,  the  corporation  counsel, 
has  reviewed  the  franchise  provisions 
of  the  city  charter  in  detail  with  refer- 
ence to  their  application  to  railway 
franchises.  He  finds  that  no  new  fran- 
chise can  be  issued  earlier  than  three 
years  prior  to  the  expiration  of  an  ex- 
isting franchise.  Mr.  Geraghty  finds 
that  all  of  the  Spokane  Traction  Com- 
pany's franchises  have  more  than  three 
years  to  run.  This  is  also  true  of  many 
of  the  franchises  of  the  Washington 
Water  Power  Company.  The  city 
charter  gives  the  right  of  referendum 
on  all  franchises  except  as  otherwise 
provided  by  law.  The  Supreme  Court, 
however,  has  held  that  an  electric  rail- 
way franchise  is  not  subject  to  refer- 
endum. According  to  Mr.  Geraghty  the 
two  Spokane  railway  companies  cannot 
consolidate  or  receive  a  new  franchise 
from  the  city  without  the  city  charter 
being  amended. 


Programs  of  Meetings 

Southwestern  Electrical  &  Gas 
Association 

The  fifteenth  annual  convention  of 
the  Southwestern  Electrical  &  Gas  As- 
sociation will  be  held  at  Galveston, 
Tex.,  on  May  12,  13  and  14  at  the  Hotel 
Galvey.  

Wisconsin   Electrical    Association 

The  program  of  the  eleventh  annual 
convention  of  the  Wisconsin  Electrical 
Association  to  be  held  at  the  Hotel 
Pfister,  Milwaukee,  Wis.,  on  .  Mar.  26 
and  27  will  include  the  following 
papers : 

"Comments  on  Overhead  Distribu- 
tion," Frank  A.  Robbins,  Superior 
Light,  Water  &  Power  Company,  Su- 
perior, Wis. 

"High  Tension  Out-Door  Substations 
and  Switching  Equipment,"  Alfred 
Alfaker,  consulting  engineer,  Chicago. 

"Safety  Cars,"  H.  L.  Andrew,  Gen- 
eral Electric  Company,  Schenectady, 
N.  Y. 

"Public  Utilities  Services  to  Indus- 
tries," N.  J.  Whelan,  Wisconsin-Min- 
nesota Light  &  Power  Company,  Eau 
Claire,  Wis. 

"A  Review  of  Policies  of  Service  Ex- 
tensions as  Laid  Down  by  State  Com- 
missions," A.  J.  Goodjen,  statistician, 
Wisconsin  Public  Service  Company, 
Milwaukee. 

The  program  for  the  joint  meeting 
with  the  Wisconsin  Gas  Association  on 
March  26  is  not  yet  complete,  but  will 
include  an  address  by  Chester  Corey, 
vice-president  of  the  Harris  Trust  & 
Savings  Bank,  Chicago,  111.,  on  "Public 
Utilities  Securities,"  also  an  address 
by  John  S.  Allen  of  the  Railroad  Com- 
mission of  Wisconsin. 
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1918  a  Year  of  Deficits 

Pittsburgh  and  San  Francisco   Subsid- 
iaries of  United  Railways  Investment 
Company  Suffered  Heavy  Losses 

The  latest  fiscal  year  was  one  of  de- 
cided loss  for  the  operating  electric 
railway  subsidiaries  of  the  United  Rail- 
ways Investment  Company.  In  Pitts- 
burgh, Pa.,  the  net  income  of  $362,446 
for  1917  was  changed  into  a  deficit  of 
$467,666  for  1918,  and  in  San  Francisco, 
Cal.,  the  net  income  of  $263,479  in 
1917  fell  to  a  deficit  of  $1,677,691  for 
1918. 

The  United  Railways  Investment 
Company,  it  will  be  recalled,  is  solely 
a  holding  company,  having  interests  in 
two  widely  separated  fields.  Its  inter- 
ests in  the  Pittsburgh  district  are  rep- 
resented by  holding  of  stock  in  the  Phil- 
adelphia Company,  which  controls  the 
Pittsburgh  Railways  and  other  utilities. 
Its   properties   in    California   are   held 


through  ownership  of  stock  in  the  Cali- 
fornia Railway  &  Power  Company, 
which  in  turn  controls  the  United  Rail- 
roads of  San  Francisco  and  lighting 
companies. 

The  consolidated  income  statement  of 
the  Pittsburgh  Railways  and  its  allied 
lines  for  the  latest  fiscal  year,  which 
closed  on  March  31,  1918,  is  presented 
herewith.  The  maximum  of  industrial 
activity  in  this  district  was  reached  in 
the  spring  of  1917.  The  gradual  growth 
in  traffic  during  the  previous  year  con- 
tinued until  July,  1917,  when  the  larg- 
est month's  traffic  in  the  history  of  the 
company  occurred.  After  this  time 
there  was  a  monthly  decrease.  The  de- 
parture of  men  through  enlistment  and 
the  draft  for  service  with  the  govern- 
ment and  the  attraction  of  high  wages 
on  government  work  elsewhere  for  me- 
chanics and  laborers  resulted  in  a  cur- 
tailment of  general  business  that  was 
reflected  in  reduced  traffic. 


/ 

CONSOLIDATED  INCOME  STATEMENT  OF  PITTSBURGH  RAILWAYS  FOR  YEARS 
ENDED  MARCH  31,   1917  AND   1918 

. 1918 .  — 1917 -- 

Amount         Per  Cent  Amount  Per  Cent 

Gross  revenue  from  railway  operation $13,726,741          100.0  $13,648,579  100  0 

Operating  expenses  and  taxes: 

Maintenance  of  way  and  structures $1,184,094             8,6  $1,141,119  8.4 

Maintenance  of  equipment 1,288,869             9.4  826,687  6.1 

Traffic 41,854             0.3  31,656  0.2 

Power 2,083,981            15.2  1,552,410  11.4 

Transportation 3,907,432           28.5  3,681,353  26.9 

General  and  miscellaneous 1,589,660           11.5  1,524,523  -      11.2 

Total $10,095,890          73.5  $8,757,748  64.2 

Taxes 581,653            4.2  524,484  3.8 

Total $10,677,543          77.7  $9,282,233  68.0 

Income  from  railway  operation $3,049,198           22.3  $4,366,346  32  0 

Income  from  auxiliary  operations 44,866             0.3  74,268  0.5 

Total  operating  income $3,094,064           22.6  $4,440,614  32  5 

Other  income 128,989            0.9  172,326  13 

Grossincome $3,223,053           23.5  $4,612,940  33.8 

Rentals  and  interest 3,690,718           26.9  4,250,494  31.1 

Netincome t$467,665             3.4  $362,446  2.7 

t  Deficit. 

INCOME  STATEMENT  OF  UNITED  RAILROADS  OF  SAN  FRANCISCO  FOR  YEARS 


ENDED  JUNE 


30,   1917  AND   1918 
1918- 


Amount  Per  Cent 

Passenger  revenue $6,203, 1 64  99 .  1 

■  Other  operating  revenue 58,835  0.9 

Total  operating  revenues $6,261,999  100.0 

Maintenance  of  way  and  structures $286,642  4.6 

Maintenance  of  equipment 346.703  5.  5 

■Transportation 3,786,404  60. 5 

General 1,178,255  18.8 

Total  operating  expenses *$5,572,423  89.0 

Taxes 434,400  6.9 

Total  operating  expenses  and  taxes $6,006,823  95.  9 

Operating  income $255, 1 76  4.1 

Other  income 170,409  2.7 

Grossincome $425,585  6.8 

Income  charges 51 1,413  8.2 

Income  before  deducting  bond  interest t$85,828  1.4 

Bond  interest 1,591,863  25.4 

Netincome t$l. 677,691  26.8 

*  Less  $25,581  for  transportation  for  investment. 
t  DeBcit. 


Amount 

$7,399,411 

58,730 

$7,458,141 

$418,983 
379,696 

3,292,903 
672,719 


$5,252,201 

$2,205,940 
163,121 

$2,369,061 
511,218 

$1,857,843 
1,594,364 

$263,479 


■1917 


Per  Cent 
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The  high  labor  costs  and  the  uncer- 
tainties regarding  necessary  materials 
and  supplies  caused  a  gradual  increase 
in  operating  expenses,  the  operating 
ratio,  excluding  taxes,  increasing  from 
64.1  per  cent  for  1917  to  73.41  per  cent 
for  1918;  and,  including  taxes,  from 
67.97  per  cent  for  the  previous  year 
to  77.7  per  cent  for  the  last  year. 

The  gross  earnings  of  the  Pittsburgh 
Railways  proper  for  the  year  ended 
March  31,  1918,  were  $13,421,934,  an 
increase  of  but  $66,962  over  the  previ- 
ous year.  The  operating  expenses  were 
$9,855,009,  an  increase  of  $1,307,602. 
Taxes  rose  $57,923,  and  the  cost  of  pow- 
er increased  $490,156  owing  primarily 
to  the  unprecedented  prices  of  coal. 

$540,388  FOR  Improvements 

There  was  expended  during  the  year 
$540,398  for  improvements,  better- 
ments and  extensions  on  the  properties 
operated  by  the  Pittsburgh  Railways. 
Of  this  $359,487  was  charged  to  capital 
account  and  $180,910  was  charged  to  a 
deferred  account,  owing  to  extraordi- 
nary expenditures  for  improvements, 
replacements  and  realignments.  There 
was  charged  to  income  account  $91,277 
a.s  amortization  of  the  deferred  account 
for  the  same  class  of  work. 

The  deficit  of  the  combined  lines  in 
Pittsburgh  for  the  year  ended  March 
31,  1918,  after  all  charges,  was  $570,533. 
This  more  than  equaled  the  surplus  at 
the  beginning  of  the  year,  so  that  on 
March  31,  1918,  there  was  a  deficit  of 
$68,972  to  be  carried  forward. 

The  income  statement  of  the  United 
Railroads  of  San  Francisco,  also  pub- 
lished herewith,  is  for  the  fiscal  years 
ended  June  30,  1917  and  1918.  The 
decline  of  this  company  during  the  last 
year  is  evident  without  extended  de- 
scription, the  falling  off  of  $1,196,247  in 
passenger  revenue  and  the  increase  of 
$808,122  in  operating  expenses  casting 
a  terrific  burden  upon  the  company. 
The  decrease  in  net  income  is  said  to 
have  been  due  principally  to  the  lesser 
receipts  occasioned  by  a  strike  and  the 
heavy  expenditures  incidental  thereto. 

Profit  and  loss  charges  for  last  year 
totaled  $598,050,  of  which  $550,000  was 
for  depreciation.  The  surplus  of  $992,- 
091  at  the  beginning  of  the  year  was 
reduced  to  a  deficit  of  $1,269,368  on 
June  30,  1918.  During  the  last  year 
the  additions  and  betterments  to  prop- 
ery  cost  $225,958,  while  sales  and  prop- 
erty removed  involved  $107,196. 


3.5 


Passenger  Traffic  Decreased 

The  Carolina  Light  &  Power  Company, 
which  supplies  electric  railway  service 
in  Raleigh,  N.  C,  carried  2,362,428  pas- 
sengers during  the  calendar  year  1918, 
as  compared  to  2,411,319  for  the  pre- 
ceding year.  The  electric  railway  earn- 
ings amounted  to  $108,740,  or  approx- 
imately 10  per  cent  of  the  total  earn- 
ings from  operation.  The  allied  Ashe- 
ville  Power  &  Light  Company  also 
showed  a  decrease  in  passenger  traffic 
from  5,566,567  in  1917  to  5,519,038  in 
1918.  The  electric  railway  revenues  of 
this  company  amounted  to  $267,906  or 
50  per  cent  of  the  total. 
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Bay  State  to  Be  Reorganized 

Plan  Provides  for  $3,582,633  of  New  Cash  from  Stockholders 

and  Scaling  Down  $20,000,000  of  Capitalization 

to  Conform  to  Public  Control  Act 


The  plan  of  reorganization  for  the 
Bay  State  Street  Railway  and  Massa- 
chusetts Electric  Companies  has  been, 
completed.  It  provides  for  raising 
$6,082,633  of  cash;  places  the  capitali- 
zation of  the  new  company  at  approxi- 
mately $52,396,950  and  annual  interest 
and  dividend  requirements  at  $2,760,000, 
and  provides  for  cash  payments  of 
$3,582,633  by  the  sale  of  new  securi- 
ties to  stockholders  who  subscribe. 


reduction  of  more  than  $20,000,000 
from  the  outstanding  debt  and  capital 
stocks  of  the  Bay  State  and  Massa- 
chusetts Electric  companies. 

The  new  company  is  entitled  to  earn 
1.88  times  the  fixed  charges  under  the 
reorganization  plan.  A  further  safe- 
guard is  that  the  compulsory  cash 
requirements  for  fixed  charges  are 
made  exceedingly  small  during  the  first 
two  years  of  operation.     A  condensed 


APPROXIMATE  CAPITALIZATION  OF  NEW  BAY  STATE  COMPANY 

Amount 

Underlying  bonds  and  undisturbed  securities ^ $8,053,700 

New  refunding  mortgage  6  per  cent  one-ten  year  serial  bonds 2,500,000 

Total  securities  on  which  fixed  charges  must  be  paid  in  cash  from  the 

beginning ^ $10,553,700 

New  refunding  mortgage  bonds  with  security  under  the  same  mortgage  as  the 
one  ten-year  serial  68,  above  mentioned,  but  with  the  provision  that  in 
the  event  of  "available  income"  being  insufficient,  interest  accruing  prior 
to  June  30,  !92t,  may  be  postponed  to  not  later  than  Dec.  31,  1925: 

5  ptr  cent  bonds,  due  1948 2,871,000 

4i  per  cent  bonds,  due  1948 14,956,000 

6  per  cent  bonds,  due  1927 972,000 

Total  securities  bearing  fixed  charges $29,352,700 

New  first  preferred  stock  and  sinking-fund  stock,  6  per  cent  cumulative 4,097,000 

New  preferred  B  stock,  6  per  cent  cumulative 2,998,500 

New  aeljustment  stock,  5  per  cent  cumulative 8,719,000 

New  common  stock,  6  per  cent  (approximat  ) 7,229,750 

Total  capitalization  (approximate) $52,396,950 


Annual 

Return 

$439,64 

150,00 

$589,645 


143,550 

673,020 

58,320 

$1,464,535 
245,820 
179,910 
435,950 
433.785 

$2,760,000 


The  plan  of  reorganization,  when  put 
into  eflfect,  will  permit  the  acceptance 
of  the  special  legislative  act  of  1918 
and  the  formation  of  the  new  Eastern 
Massachusetts  Street  Railway  tinder 
public  trustees.  The  trustees,  it  will  be 
recalled,  will  have  absolute  power  to 
fix  fares  sufficient  to  pay  a  return  cov- 
ering all  interest  requirements,  the 
stated  dividends  on  the  preferred  stocks 
and  6  per  cent  on  the  common  stock 
of  the  new  company.  Based  upon  the 
Public  Service  Commission's  appraisal 
of  $40,282,340  in  its'-decision  of  Aug.  31, 
1916,  plus  subsequent  additions,  the 
property  valuation  will  be  about  $46,- 
000,000,  on  which  $2,760,000  is  the  ap- 
proximate amount  of  the  permitted 
initial  annual  return. 

The  credit  of  the  State  is  pledged 
for  the  payment  of  the  principal  of  not 
exceeding  $4,000,000  of  serial  mort- 
gage bonds  of  the  new  company  ma- 
turing within  ten  years  from  the  date 
of  issuance.  The  act  requires  that 
$2,500,000  of  these  bonds  be  sold  imme- 
diately so  as  to  produce  $2,500,000  cash, 
of  which  $2,000,000  must  be  used  for 
future  additions  and  improvements  and 
$500,000  set  aside  as  a  reserve  fund: 
and  that  $1,000,000  of  cash  additional 
must  be  realized  from  sale  of  other 
securities  of  the  new  company  and  ap- 
plied to  the  rehabilitation  of  the  prop- 
erties or  other  corporate  purposes.  This 
makes  a  total  of  $3,500,000  of  new  cash 
which  must  be  obtained,  as  a  prerequis- 
ite to  the  formation  of  the  new  com- 
pany under  the  act. 

The  proposed  capitalization  of  the 
new  company  conforms  to  the  act,  so 
that  the  permitted  return  will  always 
be  sufficient  to  pay  all  fixed  charges 
and  regular  dividends.    It  represents  a 


approximate  statement  of  the  capitali- 
zation of  the  new  company  is  given  in 
the  table  above. 

The  amounts  of  new  securities  to  be 
received  by  subscribing  shareholders 
(per  share)  are  as  follows: 
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New  refunding  mortgage  58. .      $15         $10 
New  first  preferred  stock,  6 

per  cent ...  |6 

New  preferred  B  stock,  6  per 

cent 100 

New  adjustment  stock,  5  per 

cent 12  2 

New  common  stock 24*         i  0 

Total  par  value,  exclusive 

of  option  warrants $127         $36*       $16 

tOption  warrants  for  adjust- 
ment stock  at  par $25         $10 

*  Estimated. 

t  The  option  warrants  give  the  right  to  purchase 
new  5  per  cent  cumulative  adjustment  stock  (par 
value  $100)  at  $36  per  share  during  the  first  year.  $38 
ppr  share  during  the  second  year  and  $40  per  share 
during  the  third  year  after  .reorganization,  sutaject  in 
each  case  to  an  int?rest  and  dividend  aeljustment. 

Lee,  Higginson  &  Company,  Boston, 
New  York  and  Chicago,  have  under- 
written the  purchase  of  $2,500,000  of 
serial  bonds  and  $1,000,000  of  the  cash 
subscriptions  off'ered  to  stockholders. 
There  will,  however,  be  no  commitment 
by  the  underwriters  until  at  least 
$2,000,000  of  the  above-mentioned 
$3,582,633  cash  has  been  subscribed  by 
the  present  shareholders.  If  the  share- 
holders subscribe  less  than  $2,000,000, 
the  reorganization  plan  will  fail. 


Lee,  Higginson  &  Company  are  offer- 
ing temporary  negotiable  receipts  for 
the  refunding  mortgage  one  ten-year 
serial  6  per  cent  bonds  at  100  and 
interest.  The  bonds  will  be  in  coupon 
form  for  $1,000,  registerable  as  to  prin- 
cipal only.  They  will  be  callable  at 
105  on  any  interest  date  on  sixty  days' 
notice. 


Rhode  Island  Deficit  Increases 

The  annual  statement  of  earnings  of 
the  Rhode  Island  Company,  Providence, 
R.  I.,  just  filed  with  the  Public  Utilities 
Commission,  shows  a  net  deficit  of 
$777,523  for  1918.  This  is  about  $265,- 
000  larger  than  the  deficit  for  1917. 

The  total  operating  revenue  for  1918 
was  $6,311,285,  which  is  $310,682  or 
slightly  more  than  5  per  cent  more  than 
in  1917.  Operating  expenses  totaled 
$5,115,551,  an  increase  of  approxi- 
mately $600,000  or  13.2  per  cent.  The 
net  operating  revenue  for  1918  was 
$1,195,734. 

Deductions  totaled  $2,084,591,  more 
than  half  of  which  represented  rental 
charges.  Taxes  showed  an  increase  of 
7.78  per  cent  or  $51,000,  totaling 
$604,249.  Interest  and  discounts  reg- 
istered a  9  per  cent  advance,  aggregat- 
ing $316,501.  ^ 

A  detailed  report  of  operations  for 
December,  which  was  filed  with  the  an- 
nual statement,  showed  an  increase  of 
$78,371  or  practically  17  per  cent  over 
December,  1917.  The  total  passenger 
earnings  for  December,  1918,  reached 
$541,590. 

The  company's  policy  in  discontinu- 
ing non-paying  lines  in  order  to  reduce 
as  far  as  possible  the  deficit  is  refiected 
in  the  December  statement.  This  shows 
a  decrease  of  approximately  150,000 
car-miles,  the  total  mileage  for  the 
month  being  1,194,663  against  1,347,- 
055  in  1917.  The  receipts  per  car-mile 
increased  from  34.39  cents  in  Decem- 
ber, 1917,  to  45.33  cents  in  December, 
1918. 


Want  Tax  Rate  Reduced 

Representatives  of  electric  railways 
in  San  Francisco,  Los  Angeles,  Oak- 
land and  other  cities  of  California  have 
petitioned  the  State  Board  of  Equaliza- 
tion for  a  reduction  in  tax  rate  on  gross 
earnings.  To  support  the  plea,  the  Cali- 
fornia Electric  Railway  Association 
promised  the  board  to  present  figures 
showing  a  tremendous  loss  in  earnings 
due  to  increased  cost  of  labor  and  mate- 
rials. It  is  intended  to  show  that  un- 
less a  reduction  in  taxation  is  granted 
by  the  State  the  railroads  will  be  forced 
to  raise  fares.  Taxes  collected  from 
railroads,  including  electric  railways, 
amount  to  $7,982,910  for  the  present 
fiscal  year.  Of  this  amount  the  South- 
em  Pacific,  Santa  Fe,  Salt  Lake, 
Northwestern  Pacific  and  Western  Pa- 
cific pay  $5,995,572.  This  leaves  a  bal- 
ance of  $1,987,337,  which  is  paid  by  the 
non-government  railroads  and  electric 
railways  of  the  State.  The  rate  of  tax- 
ation is  51  p^  cent  of  the  gross  earn- 
ings. 
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Protective   Committees  for   New 
Yorlt  Surface  Lines 

It  was  announced  on  March  8  that 
because  of  financial  problems  confront- 
ing the  New  York  (N.  Y.)  Railways, 
committees  had  been  appointed  to  rep- 
resent the  holders  of  both  the  real  es- 
tate and  refunding  4  per  cent  bonds  and 
the  adjustment  5  per  cent  bonds. 

Harry  Bronner  is  chairman  of  the 
■first  committee  and  the  other  members 
are  William  A.  Day,  Casper  W.  Morris, 
Charles  A.  Peabody,  W.  H.  Remick, 
Frederick  H.  Shipman,  and  Harold 
Stanley.  F.  J.  Frost  is  secretary  and 
J.  P.  Cotton  counsel.  This  committee 
said  that  its  members  already  repre- 
sented directly  $4,000,000  of  the  bonds. 
Holders  of  the  bonds  have  been  invited 
to  deposit  them  with  the  Guaranty 
Trust  Company,  New  York,  N.  Y.,  un- 
der a  deposit  agreement. 

The  committee  of  the  income  bond- 
holders are  John  Candler  Cobb,  chair- 
man ;  Oscar  Cooper,  Haley  Fiske,  Frank 
L.  Hall,  Duncan  A.  Holmes,  Ernest 
Stauffren,  Jr.,  and  Richard  H.  Swart- 
wout.  B.  W.  Jones  is  secretary  and  Mur- 
ray, Prentice  &  Rowland  are  the  coun- 
sel. Holders  of  these  bonds  have  been 
invited  to  deposit  them  with  the  Bank- 
ers' Trust  Company,  New  York,  N.  Y., 
the  Old  Colony  Trust  Company,  Bos- 
ton, and  the  Commercial  Trust  Com- 
pany, Philadelphia.  The  deposit  agree- 
ment is  being  prepared. 

Aurora,  Elgin  &  Chicago 
Protective  Committee 

A  protective  committee  has  been 
formed  to  represent  holders  of  Aurora, 
Elgin  &  Chicago  Railroad  first  and  re- 
funding mortgage  5  per  cent  bonds, 
•due  1946,  and  three-year  collateral  trust 
notes,  due  1921,  secured  by  the  first  and 
refunding  mortgage  bonds. 

The  committee  comprises  R.  M.  Stin- 
son,  chairman,  of  R.  M.  Stinson  &  Com- 
pany, Philadelphia;  George  H.  Stuart, 
3d,  treasurer,  Girard  Trust  Company; 
Lewis  B.  Williams,  of  Hayden,  Miller  & 
Company,  Cleveland;  W.  T.  Goodale, 
Saco  &  Biddeford  Savings  Institution, 
Saco,  Me.,  and  A.  B.  Conant,  of  A.  B. 
Conant  &  Company,  Boston. 

The  Girard  Trust  Company,  Phila- 
delphia, Pa.,  is  depositary  and  the  In- 
ternational Trust  Company,  Boston,  and 
the  Citizens'  Savings  &  Trust  Company, 
Cleveland,  are  subdepositaries.  Depos- 
its of  securities  are  to  be  made  before 
March  31. 

On  Jan.  1,  1919,  default  was  made  in 
the  payment  of  the  interest  due  on  the 
first  and  refunding  mortgage  5  per  cent 
bonds,  $3,079,000  par  value  of  which 
are  outstanding  in  the  hands  of  the  pub- 
lic and  $1,626,000  par  value  of  which 
are  deposited  as  collateral  security  for 
the  three-year  collateral  trust  notes,  of 
which  there  are  $1,219,000  outstanding. 
The  company  has  notified  holders  of 
these  three-year  notes  that  the  interest 
due  on  same  on  March  1  will  not  be 
paid. 

On  Dec.  1,  1918,  default  was  made 
in  the  payment  of  the  interest  due  on 


$1,546,000  par  value  of  Elgin,  Aurora 
&  Southern  Traction  Company  first 
mortgage  bonds,  which  interest  must  be 
met  before  June  1,  1919,  or  the  holders 
of  the  Elgin,  Aurora  &  Southern  Trac- 
tion Company  bonds  will  have  the  right 
to  compel  the  foreclosure  of  the  mort- 
gage securing  same. 


Receivers'  Powers  Defined 

Presiding  Justice  Tanner  of  the 
Rhode  Island  Superior  Court  has  ap- 
proved the  decree  defining  the  powers 
of  the  three  permanent  receivers  ap- 
pointed for  the  Rhode  Island  Company, 
Providence,  R.  I.,  on  March  4. 

Specific  reference  is  made  as  to  the 
payment  of  wages,  salaries,  etc.,  the 
receivers  being  authorized  to  pay,  sub- 
ject to  the  order  of  the  court,  any  such 
claims  as  have  been  incurred  within 
six  months  past  and  now  unpaid.  As 
the  payment  of  back  wages  to  employ- 
ees of  the  company  has  not  yet  been 
settled,  this  clause  it  is  believed  will 
govern  the  future  disposition  of  these 
claims,  although  this  matter  was  not 
specifically  referred  to  at  the  hearing. 
As  to  the  surrender  or  continuance 
of  any  of  the  leases,  or  contracts  now 
vested  in  or  belonging  to  the  Rhode 
Island  Company,  the  court  reserves  the 
right  hereafter  to  direct  the  receivers 
to  surrender,  reject  or  adopt  any  such 
leases  or  contracts. 

Presiding  Justice  Tanner  read  the  de- 
cree that  had  been  drawn  by  the  attor- 
neys and  called  attention  to  the  pro- 
visions of  the  ninth  paragraph  in 
relation  to  making  various  payments, 
including  salaries.  He  said  that  such 
a  payment  must  follow  the  statutes 
and  that  the  priority  rule  therein  con- 
tained must  be  observed.  The  court 
reminded  counsel  that  although  wages 
accruing  during  the  six  months  next 
preceding  the  adjudication  of  insolven- 
cy to  the  extent  of  $100  in  any  case  are 
regarded  as  a  preferred  claim,  they  are 
not  necessarily  a  first  preferred  claim 
under  the  statutes. 

Upon  the  entry  of  the  decree  by  the 
court,  Eugene  A.  Kingman  of  Edwards 
&  Angell,  asked  leave  to  file  an  inter- 
vening petition  in  behalf  of  leased  lines 
requiring  the  receivers  to  elect  as  soon 
as  possible  whether  they  will  adopt  the 
leases  under  which  the  roads  have 
been  operated  by  the  Rhode  Island 
Company. 

The  court  granted  permission  to  file 
the  intervening  petition  and  assigned 
it  for  hearing  on  April  2.  The  petition 
also  asks  that  the  receivers  shall  pay 
all  the  back  rent  that  accrued  under 
the  leases  prior  to  the  appointment  of 
the  receivers.  The  petitioners  ask  spe- 
cifically: 

That  the  receivers  pay  all  rentals  accru- 
ing^ under  said  leases  prior  to  the  date  of 
appointment  of  said  receivers  and  in  ac- 
cordance with  other  terms  of  said  leases 
and 

That  the  receivers  be  directed  by  this 
honorable  court  to  apply  for  leave  to  adopt 
all  of  said  leases  in  their  entirety  and 

That  failing  such  election  your  petitioners 
be  declared  entitled  to  resume  and  take  pos- 
session of  all  the  demised  premises  and 
property  and 

That  your  petitioners  may  have  such 
other  and  further  relief  in  the  premises  as 
to   your   honor  shall  seem   meet. 


Financial 
News  Notes 


Car  Trust  Certificates  in  Trenton. — 
The  Board  of  Public  Utility  Commis- 
sioners has  authorized  the  Trenton  & 
Mercer  County  Traction  Corporation  to 
issue  $121,000  of  6  per  cent  car  trust 
certificates  in  part  payment  for  twen- 
ty one-man  safety  cars. 

If  You  Have  a  Claim,  File  It.— All 
creditors  of  the  Fort  Wayne  &  North- 
ern Indiana  Traction  Company,  Fort 
Wayne,  Ind.,  and  all  parties  having  or 
holding  any  claim  of  any  kind  against 
the  company,  or  its  property  or  fran- 
chises, are  ordered  to  file  their  itemized 
and  verified  claims  with  the  receiver  on 
or  before  April  10,  1919. 

Wants  to  Extend  Its  Bonds. — Unable 
to  finance  payment  at  maturity  on 
April  1  of  the  $2,000,000  of  its  first 
mortgage  twenty-year  gold  bonds,  the 
Denver  (Col.)  Tramway  ofl'ers  to  hold- 
ers to  extend  the  securities  for  five 
years.  The  bonds  will  be  subject  to 
redemption  at  102  >^  on  any  interest 
date  on  thirty  days'  notice.  Interest  at  6 
per  cent  a  year  will  be  paid. 

Abandonment  Case  Put  Over. — An 
application  on  behalf  of  the  Hunting- 
ton (N.  Y.)  Railroad  to  discontinue 
the  system  came  up  before  Public  Serv- 
ice Commissioner  Fennell  on  March 
10.  As  there  is  a  petition  before  the 
Supreme  Court  to  dissolve  the  corpora- 
tion Commissioner  Fennell  said  that  he 
would  await  the  court's  action  in  the 
matter.  Meanwhile  the  road  will  ha 
operated  as  usual.  According  to  the 
company,  the  road  was  operated  at  a 
loss  of  $55,000  for  1918. 

No  Action  on  the  Common  Dividend. 
—  According  to  W.  W.  Lanahan  &  Com- 
pany, Baltimore,  Md.,  no  action  has  been 
taken  on  the  common  stock  dividend  of 
the  Monongahela  Valley  Traction  Com- 
pany, Fairmont,  W.  Va.,  and  probably 
none  will  be  taken  until  conditions 
justify  such  action.  Lanahan  &  Com- 
pany say  that  this  seems  wise  under 
the  circumstances,  "for  traction  com- 
panies generally  have  been  having  an 
unusually  hard  time  of  it  during  these 
days  of  high  prices  and  increased  labor 
costs." 

Inactive  Company  Dissolved. — The 
East  St.  Louis  &  St.  Louis  Traction 
Company,  which  was  formed  by  officials 
of  the  East  St.  Louis  &  Suburban  Rail- 
way, East  St.  Louis,  111.,  to  operate 
cars  on  the  free  bridge,  has  returned 
its  charter  to  the  Secretary  of  State  of 
Illinois  and  dissolved.  The  charter  al- 
lowed the  company  to  operate  cars  on 
the  free  bridge  if  the  consent  of  the 
city  of  St.  Louis  was  obtained.  The 
consent  was  never  sought  and  inasmuch 
as  St.  Louis  proposes  to  operate  on  the 
bridge,  the  East  St.  Louis  &  St.  Louis 
Traction  Company  decided  to  dissolve. 
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Junking  of  Entire  Line  Threatened. — 

The  entire  Spokane  &  Inland  Empire 
Railway,  with  the  possible  exception  of 
the  Coeur  d'Alene  division,  may  be 
junked  unless  the  people  of  Spokane 
give  the  company  their  whole-hearted 
financial  and  moral  support.  Waldo  G. 
Paine,  vice-president  of  the  company, 
said  recently  that  the  two  city  lines 
of  the  company  might  be  abandoned  if 
the  merger  of  the  lines  in  Spokane 
failed.  Fred  E.  Conners,  receiver  of 
the  company,  has  added  that  the  whole 
of  the  company's  property  might  be 
torn  up  in  order  to  prevent  further 
loss  to  the  bondholders. 

Alleged  Default  by  Philadelphia 
Railways. — A  suit  in  equity  was  filed 
on  March  11  in  Common  Pleas  Court 
by  the  Real  Estate  Title  Insurance  & 
Trust  Company  against  the  Philadel- 
phia (Pa.)  Railways  alleging  that  de- 
fault has  been  made  in  a  three  months' 
payment  on  a  $400,000  issue  of  5  per 
cent  bonds.  The  trust  company  asks 
the  court  to  sell  the  property  in  order 
t>)  pay  the  overdue  interest.  "The  United 
States  Shipping  Board,  Emergency 
Fleet  Corporation,  is  also  named  as 
defendant,  having  operated  the  line  for 
the  transportation  of  workmen  to  Hog 
Island  since  1918. 

Union  Traction  Expenses  High. — 
The  revenue  of  the  Union  Traction 
Company  of  Indiana  for  the  year  1918 
was  $3,198,820  as  compared  to  $3,066,- 
466  for  1917,  an  increase  of  $132,354 
or  4.32  per  cent.  The  operating  ex- 
penses for  1918  were  $2,236,487  as  com- 
pared to  $2,023,609  for  1917,  an  in- 
crease of  $212,877  or  10.32  per  cent. 
The  result  for  1918  was  a  deficit  of 
$34,966,  without  deduction  of  sinking- 
fund  payments,  a  decrease  of  $77,138 
from  the  net  income  of  $42,141  in  1917. 
After  the  deduction  of  sinking-fund 
charges  the  deficit  was  $98,542  as  com- 
pared with  a  deficit  of  $17,649  in  1917, 
a  loss  of  $80,893. 

.  Winnipeg  More  Hopeful. — The  gross 
earnings  of  the  Winnipeg  (Man.)  Elec- 
tric Railway  for  the  calendar  year  1918 
at  $3,588,723  showed  a  gain  of  $249,713 
as  compared  to  these  of  the  preceding 
year.  The  increased  wages  and  other 
operating  expenses,  however,  swelled 
the  operating  charges  so  that  the  net 
income  of  $289,784  (excluding  depreci- 
ation) represented  a  falling  off  of  $63,- 
845.  The  year  1918  was  one  of  difficulty 
on  account  of  the  influenza  epidemic 
and  a  sympathetic  strike  with  the  city 
fire  brigade.  On  the  other  hand,  jitney 
competition  was  eliminated.  The  out- 
look is  said  to  be  much  brighter  than 
for  a  number  of  years  past. 

Bills  in  Equity  in  B.  R.  T.  Case.— 

Two  bills  in  equity  have  been  filed  in 
the  United  States  District  Court  to  pro- 
tect the  formal  rights  of  the  Central 
Union  Trust  Company,  New  York,  N. 
Y.,  as  trustee  under  two  mortgages  of 
the  Brooklyn  Rapid  Transit  Company 
in  pursuance  of  orders  granted  a  few 
days  ago  by  Judge  Julius  M.  Mayer. 
In  one  instance  the  issue  was  of  $60,- 
000,000  of  long  term  bonds  issued  by 
the  New  York  Municipal  Railway  Cor- 


poration and  in  the  other  $29,000,000 
of  6  per  cent  ten-year  bonds  dated 
June  1  last  issued  by  the  Brooklyn 
Rapid  Transit  Company.  In  each  case 
the  terms  of  the  mortgage  provided 
that  the  establishment  of  a  receiver- 
ship should  be  accounted  a  cause  for 
foreclosure.  It  is  probable,  however, 
that  the  two  bills  may  be  regarded  as 
of  a  formal  character  designed  chiefly 
to  protect  the  rights  of  the  trust  com- 
pany. 

Beneficial  Results  Likely  to  Follow. 

— Francis  T.  Homer,  president  of  the 
American  Cities  Company,  New  York, 
N.  Y.,  in  a  statement  to  banking 
houses,  which  have  distributed  secur- 
ities of  the  New  Orleans  Railway  Light 
Company,  said:  "The  appointment  of 
a  receiver  for  the  New  Orleans  Rail- 
way &  Light  Company  should  ultimately 
be  beneficial  to  all  security  holders.  The 
receiver,  with  the  approval  of  the  court, 
can  refuse  to  perform  certain  large 
power  contracts  which  still  have  some 
years  to  run  and  which  by  abnormal 
increases  in  cost  have  resulted  in  a  loss 
to  the  company.  It  is  expected  that 
with  this  power  and  with  the  fact  that 
the  overwhelming  majority  of  this  class 
were  willing  voluntarily  to  modify  their 
contracts  the  receiver  will  be  able 
to  adjust  the  contracts  on  a  basis  of 
fairness,  which  will  result  in  an  in- 
crease of  revenue  from  $140,000  to 
$200,000  a  year.  Injunction  suits 
against  an  increase  in  fare  to  6  cents 
and  an  increase  in  electric  and  gas 
rates  have  been  decided  by  the  court  of 
first  instance  in  favor  of  the  railway 
company." 

Further  Hearings  on  Spokane  Aban- 
donment. —  Further  negotiations  be- 
tween the  city  of  Spokane,  Wash.,  and 
the  Washington  Water  Power  Company 
will  be  held  before  the  future  of  rail- 
way lines  sought  to  be  abandoned  by 
the  company  is  settled.  The  City  Com- 
missioners in  conference  declined  to 
approve  the  adjustment  whereby  the 
company  agreed  to  operate  its  cars  on 
North  Hamilton  Street  and  South  Maple 
Street,  provided  it  was  allowed  to  dis- 
continue service  on  Second  Avenue. 
The  Commissioners  felt  that  it  would 
not  be  proper  to  secure  service  for  one 
section  of  the  city  at  the  expense  of 
another  and  that  all  lines  should  oper- 
ate if  the  city  was  to  give  its  approval 
to  any  settlement.  D.  L.  Huntington, 
president  of  the  Washington  Water 
Power  Company,  expressed  a  desire  to 
meet  the  wishes  of  the  City  Commis- 
sioners if  it  could  be  done  and  asked 
that  the  matter  be  allowed  to  remain 
open  until  further  investigation.  City 
officials  are  hopeful  that  the  matter 
will  be  settled  satisfactorily  and  that 
service  will  be  restored  on  all  lines. 

More  Rhode  Island  Bondholders  Or- 
ganize.— The  Rhode  Island  Suburban 
Railway,  owner  of  the  main  power 
house  and  considerable  trackage  oper- 
ated under  leases  by  the  Rhode  Island 
Company,  Providence,  for  which  per- 
manent receivers  have  been  appointed 
by  the  Superior  Court  of  Rhode  Island, 
has  appointed  a  protective  committee  to 


conserve  the  interests  of  the  bondhold- 
ers. Holders  of  bonds  of  the  company 
are  requested  to  deposit  them  with  all. 
coupons  attached  on  or  before  April 
15,  with  the  National  Exchange  Bank, 
Providence,  as  depository  under  a  de- 
posit agreement.  Michael  F.  Dooley, 
president  of  the  National  Exchange 
Bank,  is  chairman  of  the  committee. 
The  other  members  are  Edward  B.  Al- 
drich,  trustee  of  the  Estate  of  Nelson 
W.  Aldrich;  Benjamin  A.  Jackson,  pres- 
ident of  the  Rhode  Island  Suburban 
Railway;  George  L.  Shepley,  president 
of  the  Rhode  Island  Insurance  Com- 
pany; Frederick  S.  Peck,  treasurer  of 
Asa  Peck  &  Company,  Inc.;  and  Fran- 
cis E.  Bates,  secretary  pro  tem  of  the 
National  Exchange  Bank,  all  of  Provi- 
dence. 

Slight   Increase   in   Interest   Fund. — 

The  operating  statement  of  the  Cleve- 
land (Ohio)  Railway  for  January  shows 
that  $12,158  had  been  added  to  the  in- 
terest fund,  bringing  it  up  to  about 
$35,800.  From  this  it  will  be  seen  how 
close  this  fund,  which  is  the  barometer 
for  the  rate  of  fare,  came  to  being- 
wiped  out.  It  was  supposed  not  to  gO' 
lower  than  $300,000.  No  reduction  in 
fare  can  be  made  until  it  reaches  $700,- 
000.  The  company  was  forced  to  set 
aside  $123,000  from  the  January  income 
to  take  care  of  the  6  per  cent  extra  in- 
come tax  on  last  year's  revenue  to  com- 
ply with  the  new  revenue  law  this  year. 
Had  it  not  been  for  this,  a  much  larger 
sum  would  have  been  added  to  tlie  in- 
terest fund.  As  this  amount  will  not 
have  to  be  set  aside  hereafter,  some 
hopes  are  entertained  that  the  interest 
fund  will  increase  rapidly  for  the  re- 
mainder of  the  year.  January  traffic 
showed  a  decline  of  1.40  per  cent  from 
that  of  the  same  month  in  1918,  but 
the  passenger  earnings  were  about  40 
per  cent  greater.  The  average  fare  for 
January,  1918,  was  3.74  cents  and  for 
January,  1919,  5.31  cents. 

Results   in  Jersey   in   January.— The 

Public  Service  Railway,  Newark,  N.  J., 
in  its  monthly  report,  comparing  Jan- 
uary, 1919,  and  January,  1918,  filed  with 
the  Board  of  Public  Utility  Commis- 
sioners as  required  by  that  board's  or- 
der of  July  10  last,  shows  that  with 
the  increased  fare  to  7  cents  and  a  1- 
cent  charge  for  initial  transfers  the 
total  passenger  revenue  for  last  Jan- 
uary was  $1,892,145  and  that  for  Jan- 
uary, 1918,  was  $1,385,095,  while  the 
total  operating  expenses  for  January, 
1919,  were  $1,425,259  and  for  January, 
1918,  they  were  $942,325.  While  the 
increased  rate  of  fare  brought  an  in- 
crease to  the  company  in  passenger 
revenue  the  sum  of  $507,049,  operating 
expenses  increased  $484,923.  The  re- 
port shows  that  the  total  income  de- 
ductions were  $429,333  for  January  last 
and  $432,185  for  January,  1918,  and 
the  net  income  deductions  for  last  Jan- 
uary $65,990  and  for  January,  1918, 
$76,873.  For  January,  1919,  the  reve- 
nue passengers  carried  were  26,366,- 
858;  transfer  passengers,  6,266,321; 
revenue  from  cash  fares,  $1,831,689; 
revenue  from  transfers  at  1  cent  each. 
$60,455. 
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Courtesy  Campaign 

Chamber     of     Commerce,     Springfield, 

Mass.,  Wants  a  "Courtesy  City" — 

Railway  in  Plan 

The  convention  department  of  the 
Chamber  of  Commerce  of  Springfield, 
Mass.,  has  initiated  a  plan  to  encourage, 
courtesy  in  the  various  groups  of  men 
■who  come  in  contact  with  the  public, 
and  from  whom  the  visitor  will  obtain 
his  first  impression  of  Springfield.  The 
campaign  embraces  the  conductors  and 
motormen,  policemen,  hotel  clerks,  red 
caps,  newsboys  and  messenger  boys  as 
having  unusual  opportunities  for  ren- 
dering service  to  the  traveling  public. 
The  general  public  has  also  been  in- 
vited to  participate  in  the  campaign 
by  the  Chamber  of  Commerce. 


and  in  the  evening  of  Feb.  28  at  the 
Assembly  Room  of  the  Hooker  Street 
carhouse  and  attracted  large  attend- 
ance. 

The  courtesy  campaign  started  on 
March  1  and  will  continue  for  six 
months.  It  is  receiving  much  favorable 
comment  in  the  local  press. 


TO  PATRONS  OF  SPRINGHELD  STREET  RAILWAY 

The  Sprln^eld  Chamber  of  Commerce  through  its  Courtesy 
Campaign  Will  Put  Sprln^deld  on  (he  Map  as  the 

Coupteous    City 

Teach  Courtesy  by  Practising  Courtesy 

1(  You  See  an  Act  of  Courtesy  by  the  Conductor  or  Motorman  of  this  Car,  write  to 

the  Committee  about  it.     Your  Letter  mIII  assist  us  tn  selection  the  Most 

Courteous  Conductor  and  Motorman.      Your  co*operatlon  Is  solicited. 

AddreM  Chaml>er  of  Cmnmerce  Courtesy  Committee. 


niuiiTisT  cMiiPugi 


SMILE 

stYPLEiSE 
"THANK  YOU 

FT  COSTS  NOTHING 


CAR   CARD  AND   DASHER  SIGN  USED  IN  COURTESY  CAMPAIGN 


Arrangements  which  the  convention 
department  submitted,  applying  espe- 
cially to  the  conductors  and  motormen 
of  the  Springfield  Street  Railway  Com- 
pany, are  as  follows: 

1.  A  committee  shall  be  appointed,  com- 
prised of  representatives  of  employees  and 
officials  of  tlie  street  railway  company  and 
members  of  tlie  Chamber  of  Commerce. 
This  committee  shall  determine  the  con- 
ductor and  motorman  best  liked  by  the 
public  each  month,  during;  a  period  of  six 
months,  beginning  March  1  and  continuing 
to  Sept.  1. 

2.  Notices  shall  appear  in  the  trolley  cars, 
announcing  this  contest  and  requesting  the 
co-operation  of  the  public  by  communicat- 
ing with  the  committee  whenever  a  con- 
ductor or  motorman  has  exhibited  any  un- 
usual courtesy  to  passenger  or  passengers. 
This,  committee  shall  determine  at  the  end 
of  each  month,  by  the  correspondence  re- 
ceived, which  motorman  and  which  con- 
ductor have  been  most  polite. 

3.  The  Chamber  of  Commerce  offers  as 
a  reward  for  this  service  a  bonus  of  $5 
and  an  attractive  medal  to  the  contestants 
selected   by   the   committee. 

4.  Arrangements  shall  be  made  with  local 
newspapers  to  publish  weekly  articles  con- 
cerning the  contest,  and  at  the  end  of  each 
month,  feature  pictures  and  story  regard- 
ing   the    successful    contestants. 

To  encourage  interest  in  this  compe- 
tition the  cards  reproduced  in  the  ac- 
companying engravings  were  prepared. 
One  is  a  car  card ;  the  other  is  a  dasher 
sign.  The  Chamber  of  Commerce  also 
arranged  for  two  talks  on  courtesy  to 
the  motormen  and  conductors  by  Dr. 
Stanley  L.  Krebs,  member  of  the  In- 
stitute of  Mechanical  Art,  New  York. 
These  talks  were  given  in  the  morning 


opinion  characterize  the  electric  rail- 
way system  in  New  Orleans  as  oper- 
ated by  the  New  Orleans  Railway  & 
Light  Company. 

General  principles  upon  which  any 
changes  for  the  New  Orleans  Railway 
&  Light  Company  should  be  made  were 
said   to   be   the   following: 

1.  Adoption  of  a  standard  spacing  of 
parallel  car  lines  according  to  (a)  com- 
fort and  convenience  and  (b)  traffic  density 
(e.g.,  a  spacing  of  six  blocks  is  deemed  ac- 
ceptable). 

2.  Prohibition,  wherever  reasonable,  of 
double-track  lines  on  streets  less  than  60 
ft.  wide. 

3.  Routes  as  far  as  possible  on  boulevards 
for  speed  and  safety. 

Mr.  Hogg  worked  out  detailed  routes 
to  conform  to  these  principles.  For 
handling  the  extra  cars  during  peak- 
load  hours  he  suggested  fast  express 
service  for  long-haul  passengers.  He 
said  that  to  secui-e  an  annual  saving 
of  $500,000  by  these  means  an  initial 
capital  expenditure  of  only  $150,000 
would  be  required. 

With  efficient  routing,  it  was  said,  the 
present  equipment  is  sufficient  to  fur- 
nish a  seat  for  every  passenger  even 
in  rush  hours  with  a  reasonable  degree 
of  efficiency.  As  soon  as  financial  con- 
ditions permit,  however,  100  new  cars 
of  fifty-two-seat  capacity  should  be  pur- 
chased. These  should  be  equipped  for 
multiple-unit  operation. 

In   regard   to   the   question   of   con- 


trol, Mr.  Hogg  said  that  in  view  of 
public  distrust  and  the  credit  condition, 
only  two  courses  are  possible — fore- 
closure and  the  organization  of  an  en- 
tirely new  company  or  the  purchase 
and  the  operation  of  the  present  railway 
property  of  the  New  Orleans  Railway  & 
Light  Company  by  the  city. 


New  Orleans  Suggestions 

Speaker    Before    Louisiana    Engineers 

Points  Out  Ways  of  Improving 

Electric   Railway   Service 

In  a  paper  recently  presented  before 
the  Louisiana  Engineering  Society  W. 
T.  Hogg  discussed  means  of  overcom- 
ing the  "long,  circuitous  routes,"  and 
"clumsy   transfer   system"  that   in   his 


StiU  Feels  the  Pinch 

Flat    Five-Cent    Fare    Established    in 

Washington  Last  November 

Not  Sufficient 

Declaring  that  since  the  5-cent  fare 
became  operative  on  Nov.  1,  it  has 
failed  to  meet  its  operating  expenses, 
taxes  and  interest  charges  by  $65,911, 
the  Washington  Railway  &  Electric 
Company,  Washington,  D.  C,  has  ap- 
plied to  the  Public  Utilities  Commis- 
sion for  additional  financial  relief. 

Submits  Three  Methods 

No  specific  railway  fare  is  recom- 
mended in  the  petition  submitted,  the 
railway  proposing  three  methods  by 
which  revenue  may  be  increased  and 
recommending  that  these  methods  be 
considered  by  the  commission.  They 
are: 

1.  Increase  in  the  initial  rate  of  fare  in 
the  District. 

2.  Establishment  of  a  zone  system  in  the 
District,  with  the  initial  charge  in  one  zone 
and  an  additional  lesser  charge  in  the 
second   zone. 

3.  A  cliarge  for  transfers  Issued  by  the 
company  to  its  own  lines  and  a  charge 
for  inter-company  transfers  issued  to  and 
received  from  the  Capital  Traction  Com- 
pany, the  latter  charge  for  inter-company 
transfers  representing  a  differential  in  favor 
of  the  company  in  lieu  of  the  establish- 
ment of  joint  rates  between  said  companies 
arising  out  of  the  issuance  of  inter-oompany 
transfers. 

The  company  says  that  the  increased 
gross  receipts  resulting  from  the  in- 
creased fares  in  the  District  and  Mary- 
land have  been  more  than  absorbed  by 
operating  expenses.  In  this  connection 
the  petition  says: 

The  net  results  from  railway  operation 
for  the  month  of  December,  1918,  we  esti- 
mated would  show  a  decrease  in  operating 
income  of  $33,893,  compared  with  the  pre- 
war period.  Since  then  our  actual  figures 
for  December  show  this  decrease  to  be 
$37,103;  and  for  January,  1919,  a  decrease 
in  operating  income  of  $41,139,  compared 
with  the  pre-war  period,  a  loss  further  in- 
creased by  additional  interest  charges  of 
$9,144,  making  a  total  of  $50,284.        __^ 

Petition   Presents   Figures 

The  petition  then  sets  forth  detailed 
figures  for  the  months  of  November, 
December  and  January  under  the  5- 
cent  fare  showing  that,  out  of  its  own 
earnings,  it  has  failed  to  meet  operat- 
ing expenses,  taxes  and  interest  charges 
by  $65,911,  in  comparison  with  a  sur- 
plus above  such  charges  in  the  pre  war 
period.  "From  which  it  appears  that 
decrease  in  net  income  would  amount  to 
$550,183  annually,"  the  petition  avers. 
Previous  to  last  November  six  tickets 
were  sold  for  a  quarter  in  Washington. 

On  March  10  the  Public  Utilities 
Commission  fixed  March  21  as  the  date 
for  the  hearing  on  the  application  of  the 
company.  The  Capital  Traction  Com- 
pany, which  also  operates  in  Washing- 
ton, has  not  signified  whether  it  will 
ask  for  a  similar  increase. 
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Seek  Relief  in  New  York  State 

Hearing  Before  Joint  Legislative  Committee  on  Bill  Designed  to 
Permit  Commission  to  Pass  on  Cases  on  Their  Merits 


The  joint  hearing  of  the  Senate  and 
Assembly  judiciary  committee  of  the 
Legislature  of  New  York  on  the  Carson- 
Martin  bill,  took  place  in  the  Assembly 
Chamber  at  Albany,  March  12,  starting 
at  2.30  p.m.,  and  continued  to  6.30 
p.m.  The  Carson-Martin  bill  is  designed 
to  amend  the  Public  Service  Commis- 
sion law  by  extending  the  jurisdiction 
of  the  Public  Service  Commissions  over 
the  rates,  fares  and  charges  of  electric 
railways  fixed  by  agreement  with  local 
authorities,  notwithstanding  limitations 
in  their  franchises. 

Opposition  Heard  First 

The  opposition  to  the  bill  was  heard 
first.  It  was  led  by  Corporation  Coun- 
sel Burr  of  New  York  City.  Mr.  Burr 
also  represented  and  spoke  on  behalf 
of  the  Mayors'  Conference  Committee. 
He  read  a  long  letter,  practically  a  legal 
opinion  which  he  had  sent  to  Mr.  Mar- 
tin, chairman  of  the  Assembly  judiciary 
committee.  In  this  letter  Mr.  Burr 
dealt  principally  with  the  Quinby,  or 
so-called  Rochester,  case  against  the 
Public  Service  Commission,  223  N.  Y. 
244,  placing  his  own  interpretation  on 
the  opinion  of  Justice  Crane,  saying 
that  the  majority  of  the  court  had  not 
sustained  Judge  Crane's  deduction. 

Mr.  Burr  contended  that  the  present 
bill  was  extremely  objectionable,  not 
only  in  that  it  sought  to  deprive  the 
Board  of  Estimate  &  Apportionment 
of  New  York  City  or  other  municipal 
authority  of  a  voice  in  deciding  whether 
the  fare  provisions  should  be  increased, 
but  furthermore  in  that  it  delegated  to 
the  commission  alone  the  function  of 
passing  upon  applications  to  increase 
fares  merely  upon  the  basis  of  deter- 
mining whether  the  private  companies 
are  engaged  in  operating  at  a  loss 
under  the  present  value  of  their  prop- 
erty. 

City  Officers  Appear 

Former  City  Comptroller  Metz  and 
former  Congressman  of  Greater  New 
York  also  spoke  against  the  bill,  stat- 
ing that  the  Chamber  of  Commerce  of 
Brooklyn  was  opposed  to  the  giving  of 
the  power  provided  in  the  bill  to  the 
Public  Service  Commission.  He  made 
it  plain,  however,  that' the  Brooklyn 
body  did  not  oppose  any  proposed  in- 
crease of  rates  if  better  service  were 
to  be  given  by  the  operating  companies 
than  was  being  rendered  at  the  present 
time.  Other  civic  bodies  of  the  city 
had  also  gone  on  record  along  this  line. 
Stewart  Brown,  representing  some  10,- 
000  or  more  real  estate  owners  of 
Greater  New  York,  also  spoke  in  op- 
position to  the  bill,  mainly  on  the 
ground  that  the  condition  of  affairs  in 
which  the  railways  now  found  them- 
selves was  largely  brought  about  in  the 
city  of  New  York  by  the  railways  them- 
selves through  overcapitalization. 

Other  speakers  appeared  represent- 
ing many  of  the  upstate  cities,  princi- 


pally those  connected  with  the  Mayors' 
Conference  Committee.  They  alleged 
overcapitalization  and  watering  of 
stock,  high  rentals  and  excessive  sal- 
aries. 

Those  in  favor  of  the  bill  were  led  by 
A.  W.  Loasby,  president  of  the  First 
Trust  &  Deposit  Company,  Syracuse, 
Ex-Supreme  Court  Justice  and  Gover- 
nor Charles  Evans  Hughes,  represent- 
ing the  Equitable  Life  Assurance 
Society,  New  York  Life  Insurance 
Company  and  the  Metropolitan  Life 
Insurance  Company,  which  hold  and 
represent  more  than  $43,000,000  of  the 
securities  of  the  railway  companies; 
Mr.  Cobb,  Boston,  representing  more 
than  5000  stockholders  of  the  local  rail- 
ways in  New  York  City,  and  A.  E.  Kal- 
bach,  receiver  of  the  Second  Avenue 
Railway,  New  York  City. 

Mr.  Hughes  said  that  the  bill  did 
not  increase  or  reduce  rates  or  fares. 
It  fixed  no  definite  rate  nor  did  it  change 
the  basis  now  established  by  the  stat- 
ute upon  which  reasonable  rates  were 
to  be  determined.  It  was  proposed  by 
the  pending  bill  to  amend  the  Public 
Service  Commission's  law  so  as  to  con- 
fer upon  the  commissions  the  power 
in  a  proper  case  to  fix  a  rate  of  fare 
to  be  charged  by  a  railroad  corpora- 
tion or  a  street  railroad  corporation, 
"notwithstanding  a  definite  rate,  fare  or 
change  prescribed  by  any  franchise  or 
contract  of  the  local  authorities  of  any 
city  or  other  political  subdivision  of 
this  State,"  etc. 

According  to  Mr.  Hughes  the  pend- 
ing bill  if  enacted  into  law  would  con- 
fer upon  the  commissions  in  clear  and 
definite  language  the  power  to  change 
rates  in  such  cases  as  that  in  Rochester, 
so  that  the  rates  to  be  charged  should 
be  just  and  reasonable.  He  said  that 
until  the  Court  of  Appeals  decision  in 
the  so-called  Rochester  case  it  was  sup- 
posed that  the  commissions  had  plenary 
power  over  rates  and  that  the  power  of 
the  commissions  affected  every  electric 
railway  in  the  State,  whether  this  rate 
was  fixed  by  general  or  special  statute 
or  by  franchise  or  by  contract  with  a 
municipality. 

The  Quinby,  or  Rochester  decision, 
however,  seemed  to  lay  down  the  rule 
that,  although  the  Legislature  had  defi- 
nitely delegated  to  the  public  service 
commissions  the  power  to  change  rates 
of  fare  and  raise  or  lower  them  so  that 
they  should  be  just  and  reasonable, 
there  was  no  distinct  statement  of  leg- 
islative intent  to  give  the  commissions 
power  to  change  rates  which  had  been 
fixed  by  agreement  with  municipalities. 

Mr.  Hughes  contended  that  the  mat- 
ter of  rates  was  within  the  control  of 
the  State  in  its  exercise  of  the  police 
power  and  that  agreements  with  local 
authorities  did  not  deprive  the  State 
of  its  authority  to  supervise  rates  and 
to  determine  the  just  and  reasonable 
rates  to  be  charged.  He  said  that  in 
the  Quinby  case  the  power  of  the  Legis- 


lature had  not  been  denied  and  that  the 
clear  expression  of  opinion  in  the  so- 
called  South  Glens  Falls  case  estab- 
lished the  power  of  the  Legislature  be- 
yond any  reasonable  question. 

Mr.  Hughes  said  there  was  no  basis 
for  the  contention  that  the  provision 
of  the  Constitution  as  to  local  consents 
has  in  any  way  ousted  the  Legislature 
of  its  police  power  or  of  its  normal  gov- 
ernmental supervision  of  charges.  The 
constitutional  provision  as  to  consents 
contained  no  language  permitting  such 
a  conclusion.  Such  an  ousting  of  the 
Legislature  of  its  appropriate  powers  of 
protection  could  not  be  implied.  Mu- 
nicipal contracts,  including  franchise 
agreements,  were  at  all  times  presumed 
to  be  subject  to  the  police  power  of 
the  State  acting  through  the  Legisla- 
ture or  through  a  duly  authorized 
agency. 

Under  the  Public  Service  Commis- 
sion's law,  the  railroad  law  and  the 
laws  of  the  State  of  New  York  as  thev 
now  stood,  electric  railways  through- 
out the  State  were  facing  bankruptcy. 
The  magnitude  of  the  disaster  which 
would  follow  wholesale  receivership 
was  apparent  only  when  one  considered 
that  the  securities  issued  by  these  com- 
panies were  not  held  by  a  few  persons 
or  corporations,  but  were  held  by  a 
large  number  of  persons  in  small 
amounts.  Mr.  Hughes  said  that  the  en- 
actment of  the  pending  bill  would  go 
a  long  way  toward  correcting  the  enor- 
mous shrinkage  and  loss  of  credit  of 
the  companies  and  also  a  long  way 
toward  restoring  public  confidence. 

Mr.  Kalbach  stated  that  the  Second 
Avenue  Railroad  had  been  in  the  hands 
of  a  receiver  since  1908.  Due  to  the 
stress  of  the  present  time  the  company 
would  probably  be  unable  even  to  pay 
the  interest  on  the  certificates  which 
had  been  issued  by  the  receiver. 

Ex-Judge  Nathan  L.  Miller  of  the 
Court  of  Appeals,  of  Syracuse,  repre- 
senting financial  institutions  of  the  city 
of  Syracuse,  appeared  in  favor  of  the 
bill.  He  reiterated  and  sustained  many 
of  the  points  made  in  the  argument  of 
Judge  Hughes.  Mr.  Miller  said  that  the 
Legislature  has  the  power  to  grant  to 
the  commission  the  relief  sought  in  the 
bill. 

A  feature  of  the  hearing  was  the  ap- 
pearance of  representatives  of  the  em- 
ployees seeking  the  passage  of  the  bill. 

Letters  from  financial  institutions 
and  banks  were  read,  and  speakers  and 
representatives  in  person  appeared  in 
favor  of  the  bill  from  every  corner  of 
the  State. 

A.  W.  Loasby  stated  that  the  prin- 
cipal interest  of  the  bankers  centered 
in  the  fact  that  they  and  individuals 
in  the, State  hold  more  than  $1,500,000,- 
000  of  securities  of  the  electric  rail- 
ways as  investments  and  that  under 
the  present  conditions  the  value  of 
these  securities  was  seriously  jeopard- 
ized owing  to  the  inadequate  earnings 
made  by  the  companies. 

In  addition  to  those  already  men- 
tioned there  were  present  one  or  more 
officers  of  nearly  every  electric  railway 
in  the  State. 
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Wants  Local  Line  Segregated 

Bridgeport  Committee  Recommends  Re- 
lief for  Connecticut  Company,  Hoping 
for  a  Return  to  the  Five-Cent  Fare 

After  months  of  investigation  the 
traffic  commission  of  Bridgeport,  Conn., 
in  its  report  submitted  to  the  Common 
Council  recommended  the  return  of  the 
5-cent  fare  on  the  lines  of  the  Con- 
necticut Company  in  Bridgeport  with  a 
five-minute  service  on  all  lines.  The  6- 
cent  fare,  under  the  present  service 
conditions,  is  characterized  as  "useless," 
to  meet  the  company's  financial  bur- 
den. The  report  has  been  referred  to 
the  miscellaneous  committee  for  con- 
sideration. The  commission's  report 
embodies  a  number  of  important  recom- 
mendations, including  the  following: 

1.  Separation  ot  the  local  electric  rail- 
way lines  from  the  Connecticut  company 
to  permit  a  trial  period  within  which  the 
local  trolley  properties  may  be  operated 
independent  ot  the  Connecticut  Company's 
properties  as  a  whole. 

2.  Regulation  of  jitney  buses,  including 
provision  for  the  filing  of  an  adequate 
surety  bond  to  protect  passengers  in  case 
of  accident. 

3.  Radical  changes  in  the  regulation  of 
vehicular  and  pedestrian  trafBc,  suggesting 
ordinances  similar  to  those  in  force  in  other 
metropolitan  cities. 

4.  Installation  of  at  least  fifty  Birney 
one-man  cars  with  a  view  to  operating 
suburban  and  interurban  cars  within  the 
city  limits  on  the  skip-stop  system,  leaving 
the  local  and  short  haul  business  to  the 
one-man    cars. 

5.  Appointment  of  a  committee  to  in- 
clude the  trustees  of  the  Connecticut  Com- 
pany to  devise  means  to  finance  and  carry 
out  the  recommendation  that  the  local  lines 
be  operated  as  a  separate  unit. 

In  considering  the  Connecticut  Com- 
pany's properties  as  a  whole  the  com- 
mittee calls  attention  among  other 
things  to  the  following  facts: 

Although  the  cost  of  labor,  materials, 
supplies  and  equipment  has  increased  in 
some  instances  more  than  200  per  cent,  the 
Income  of  the  Connecticut  Company  has 
decreased  to  such  a  point  that  expenses 
are  greater  than  revenue. 

The  company  now  carries  a  passenger 
from  Ash  Creek  to  Devon,  about  11  miles, 
for  one  fare,  6  cents.  The  same  distance 
on  the   steam  railroad  costs  33  cents. 

The  point  is  that  the  railway  is  giving 
its  patrons  service  at  less  than  cost.  This, 
of  course,  cannot  continue  indefinitely 
without  a  complete  and  utter  collapse  of 
the   railway    fabric. 

Entering  into  the  cost  of  this  service 
is  the  requirement  made  by  cities  that  the 
railway  pay  for  paving  between  its  rails 
and    2    ft.   on    either   side. 

This  has  cost  the  Connecticut  Company 
an  average  of  $310,000  a  year  on  its  sys- 
tem since  1913,  to  which  must  be  added 
approximately  $200,000  of  expense  incurred 
in  replacing  of  rails  and  ties  Incidental  to 
the  new  paving,  and  in  many  cases  this 
$200,000  expenditure  could  have  been  de- 
layed a  few  years  were  it  not  for  the  re- 
quirements of  the  cities  that  new  pave- 
ment be  placed. 

Summed  up,  payments  to  the  State  and 
communities  amount  to  more  than  $1,180,- 
000  a  year,  or  more  than  10  per  cent  ot 
the  company's  gross   income. 

These  taxes  and  assessments  represent 
a  tax  of  $2,100  for  every  car  operated  by 
the  company,  while  the  jitneys  pay  an 
average  ot  less  than  $21,  and  operate  over 
paving  paid  for  largely  by  the  trolley  riders. 
In  other  words,  the  tax  paid  by  the  rail- 
way, per  car,  is  100  times  the  amount  paid 
by  the  jitney  owner.  Everybody  knows 
how  they  congest  the  streets,  prevent  the 
people  from  getting  aboard  railway  cars 
and  in  general  endanger  the  public,  with- 
»ut  being  responsible  for  accident  to  their 
patrons. 

If  the  electric  railways  were  in  the  same 
position  that  other  public  utility  companies 
are,  they  would  be  required  merely  to  re- 
place pavement  in  as  good  condition  as  they 
found  it  when  making  changes,  yet  they 
are  required  to  pay  for  new  pavements  to 
the  extent  of  more  than  $300,000  a  year. 


The  policy  of  the  State  has  not  permitted 
such  an  unfair  competition  v/ith  its  water, 
gas,  electric  light  and  telephone  companies, 
and  it  should  regulate  the  jitneys  as  to 
routes  and  hours  of  service,  and  require 
a  surety  to  guard  against  loss  ot  lite  or 
injury  by  accident. 

Your  commission  is  presenting  these  facts 
as  they  must  be  taken  into  account  in 
considering  the  problem  ot  securing  ade- 
quate trolley  service  at  a  minimum  fare. 

The  committee  points  out  that  the 
Connecticut  Company  has  suitable 
equipment  to  cover  suburban  and  inter- 
urban service,  and  with  the  installation 
of  a  liberal  number  of  safety  cars,  it 
is  the  opinion  of  the  commission  that 
if  the  local  system '  were  operated  as 
a  unit  under  the  recommendations  sum- 
marized previously  in  this  article,  it 
would  be  possible  to  secure  financial  re- 
lief and  the  hearty  support  of  the  riding 
public,  with  a  resulting  return  to  the 
5-cent  fare  for  a  reasonable  haul. 

The  committee  recommends  in  con- 
sideration of  its  genei-al  findings  that 
the  necessary  action  be  taken  to  em- 
power the  city  attorney  to  appeal  to 
the  United  States  District  Court  for 
a  modification  of  the  decree  under 
v/hich  the  trustees  of  the  Connecticut 
Company  operate,  to  permit  a  trial  pe- 
riod within  which  the  local  railway 
properties  may  be  operated  independent 
of  the  Connecticut  Company's  proper- 
ties   as  a  whole. 


Pacific  Electric  Wants  General 
Increase 

Following  its  action  of  a  few  days 
ago,  in  which  it  asked  the  Railroad 
Commission  to  increase  its  fares  in  Los 
Angeles  by  constricting  the  5-cent  zone 
and  providing  a  blanket  fare  of  8  cents, 
the  Pacific  Electric  Railway  on  March 
3  filed  an  application  with  the  commis- 
sion for  authority  to  make  a  general 
increase  in  its  passenger  rates.  It  asks 
that  in  all  points  outside  of  the  city 
of  Los  Angeles  it  be  permitted  to  es- 
tablish a  cash  7-cent  fare  where  the 
same  is  now  5  cents;  also  a  coupon  book 
of  twenty  tickets  to  be  sold  for  $1,  the 
tickets  to  be  used  within  ten  days  and 
at  the  rate  of  not  more  than  two  a 
day,  the  idea  of  the  book  being  to  main- 
tain the  5-cent  fare  for  the  daily  rider. 
This  latest  proceeding  affects  fares 
within  the  cities  of  Glendale,  Long 
Beach,  Pasadena,  Pomona,  Redlands, 
Redondo  Beach,  Riverside,  San  Bernar- 
dino, San  Pedro,  Wilmington,  Santa 
Ana,  Santa  Monica,  South  Pasadena, 
Venice  and  Santa  Monica-Ocean  Park- 
Venice-Playa  del  Rey. 

In  these  communities  the  Pacific 
Electric  Railway  would  charge  the  7- 
cent  fare  and  sell  the  coupon  books. 
The  company  also  asks  for  authority  to 
have  its  minimum  charge  for  inter- 
urban fares  increased  from  5  to  7  cents, 
and  that  the  10-cent  round-trip  fare  be 
made  14  cents.  The  interurban  fares 
will  affect  Claremont,  Colton,  Lanker- 
shim,  Ontario,  Fullerton,  Glendale  and 
practically  all  the  small  tovims  and 
cities  on  the  600  miles  of  track  oper- 
ated by  the  Pacific  Electric  Railway. 

The  company  also  wants  permission 
to  charge  $1.40  for  forty-ride  school 
tickets  that  now  sell  for  $1. 


Metal  Tokens  at  Boston 

Public  Appreciates  Them  as  Far  Supe- 
rior  to  the   Pasteboard   Tickets 
Which  They  Replace 

Metal  tokens  replaced  paper  tickets 
on  the  entire  system  of  the  Boston 
(Mass.)  Elevated  Railway  beginning 
Feb.  22.  Each  token  is  good  for  one 
fare,  the  present  unit  being  8  cents. 
The  tokens  are  slightly  larger  than  a 
5-cent  piece.  They  are  sold  by  all  con- 
ductors, at  prepayment  stations  and  in 
various  designated  stores  in  different 
parts  of  the  metropolitan  district. 

Wooden   Ticket   Boxes   REPLACEn 

The  wooden  ticket  boxes  used  on  all 
cars  were  removed  mainly  during  the 
night  before  the  metal  tokens  became 
valid  for  transportation,  and  fare  boxes 
were  substituted  for  them.  This  was 
a  simple  matter  as  fare  boxes  were 
used  previously  to  the  paper  tickets  and 
practically  all  cars  were  already 
equipped  with  fare  box  standards,  the 
fare  boxes  and  registers  being  stored 
for  use  with  the  metal  tokens. 

Each  token  bears  on  on©  side  the  in- 
scription "Good  for  One  Fare"  and  on 
the  reverse  side  the  signature  of  H.  L. 
Wilson,  treasurer  of  the  company. 
When  the  metal  tokens  were  adopted 
the  company  issued  a  regulation  ren- 
dering all  paper  tickets  invalid  for 
transportation.  These  paper  tickets 
were  redeemed  either  at  the  company's 
offices  or  were  exchanged  for  metal 
tokens  in  the  conductors'  hands. 

Passengers  are  required  to  deposit 
their  tokens  personally  in  the  fare 
boxes.  It  is  expected  that  the  use  of 
the  tokens  and  recording  fare  boxes 
will  decrease  losses  in  revenue  accru- 
ing from  misuse  and  theft  of  paper 
tickets.  In  case  a  two-zone  fare  sys- 
tem goes  into  effect  in  April,  as  planned, 
the  tokens  can  be  used  in  place  of 
nickels,  if  desii-ed. 

The  tokens  used  at  Boston  were  pur- 
chased from  the  Waterbury  Button 
Company,  Waterbury,  Conn.  The  order 
was  for  3,000,000  of  the  disks.  The 
tokens  are  of  so-called  "high  brass" 
and  weigh  about  10  per  cent  less  than 
a  5-cent  piece,  being  of  the  same  di- 
ameter and  thickness.  They  are  now 
made  in  a  single  stamping  operation, 
a  pressure  of  about  16  tons  being  ap- 
plied in  "minting"  each  token.  No 
changes  were  required  in  the  fare  boxes. 
The  public  appears  to  appreciate  the 
tokens  as  far  superior  in  convenience 
to  the  pasteboard  tickets  which  they 
replace.  From  600,000  to  700,000  tokens 
are  used  daily  on  the  system. 

Story   of   Countb3sfeits    Denied 

Erroneous  press  accounts  have  re- 
cently appeared  at  Boston  and  else- 
where to  the  effect  that  the  company 
was  being  flooded  with  counterfeit  tok- 
ens, metal  slugs,  buttons,  etc.  Inquiry 
at  the  office  of  H.  L.  Wilson,  treasurer 
of  the  company,  by  the  representative 
of  the  Electric  Railway  Journal  at 
Boston,  disclosed  the  fact  that  only  two 
counterfeit  tokens  have  so  far  been 
received,  and  one  of  these  was  taken 
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from  a  transfer  box.  Both  were 
wretched  imitations  of  the  genuine 
tokens,  one  being  lead-colored  and  the 
other  roughly  stamped  and  entirely  de- 
void of  the  clear-cut  characteristics  of 
the  tokens  themselves. 

A  few  tokens  have  been  used  by  ex- 
cited or  careless  patrons  of  the  local 
telephone  company  in  place  of  nickels, 
possibly  a  dozen  a  day.  Mr.  Wilson 
said  he  could  not  imagine  where 
the  story  originated  that  the  com- 
pany was  being  inundated  with 
spurious  coins  and  tokens.  He  stated 
that  on  the  average  the  company 
receives  only  $2.50  to  $5.50  in  coun- 
terfeit money  for  every  $500,000  taken 
in.  The  fare  boxes  are  constructed  so 
that  the  conductors  can  see  what  every 
passenger  drops  in,  and  at  all  the  sub- 
way entrances  electric  lights  are  in- 
stalled above  the  boxes  so  that  the 
collectors  can  detect  a  fraud  immedi- 
ately. 

Suburban  Increase   Denied   at 
Ottawa 

The  Railway  Commission  of  Ontario, 
has  disallowed  the  proposed  new  tariff 
of  fares  on  the  Ottawa  Electric  Rail- 
way. The  application  was  filed  some 
months  ago.  It  provided  for  a  zone 
system  with  heavily  increased  rates 
between  the  city  limits  and  points  out- 
side on  the  eastern  and  western  exten- 
sions of  the  system. 

The  application  for  disallowance 
v/as  made  by  the  village  of  Westboro 
and  the  township  of  Nepean,  supported 
by  the  city  of  Ottawa.  The  tariff  was 
suspended  by  the  commission  when  the 
application  was  made  to  the  Railway 
Commission. 

The  board  found  that,  after  main- 
taining a  15  per  cent  dividend  and  pay- 
ing interest  on  its  funded  debt,  the 
company's  returns  showed  it  to  be  al- 
most $500,000  better  off  than  it  was 
before  the  war.  Under  the  circum- 
stances the  board  did  not  think  the  com- 
pany justified  in  increasing  its  rates 
to  suburban  points. 

The  recent  substantial  wage  in- 
creases were  given  consideration  by  the 
Railway  Commission,  but  against  this 
extra  expense  there  was  the  additional 
revenue  accruing  to  the  railway  from 
the  abolition  of  the  six-for-a-quarter 
tickets. 

The  increases  sought  under  the  pro- 
posed tariff,  while  not  affecting  jour- 
neys from  point  to  point  within  the 
city  limits,  represented  advances  of 
from  100  to  200  per  cent  in  journeys 
between  the  city  and  outside  points  on 
the  line.  The  Britannia  line,  standing 
alone,  the  Railway  Commission  found 
not  remunerative,  but  said  that  the  line 
must  be  considered  as  a  part  of  the  gen- 
eral system. 


Transportation 
News  Notes 


Paralysis  of  the  port  of  New  York 
by  the  strike  of  harbor  workers 
threatens  a  coal  famine  which  may  re- 
strict, if  not  stop,  operation  of  subway, 
elevated  and  surface  car  lines  unless 
there  is  prompt  relief. 


Safety  Cars  for  Pacific  Electric  Rail- 
way.— Twenty  one-man  safety  cars 
have  been  delivered  to  the  Pacific  Elec- 
tric Railway,  Los  Angeles,  Cal.  The 
cars  will  be  used  on  unimportant  runs 
in  Pomona,  San  Bernardino,  Riverside, 
Pasadena  and  Santa  Monica.  None  of 
the  cars  will  be  used  on  the  Los  Angeles 
city  lines  or  in  the  interurban  service. 

A  Bold  Bid  for  Business.— The  Chi- 
cago, Ottawa  &  Peoria  Railway,  Joliet, 
111.,  effective  on  April  1,  will  handle  all 
kinds  of  express  on  all  of  its  passenger 
cars  at  rates  25  per  cent  lower  than 
charged  by  other  lines,  without  pick-up 
or  delivery  service.  There  will  be  a 
minimum  charge  of  20  cents  except  on 
empty  carriers,  on  which  the  charge 
varies. 

Jitneys  Must  Run  Always. — The 
City  Commission  of  Atlantic  City,  N. 
J.,  has  decided  that  jitney  owners  must 
operate  their  cars  during  the  winter  as 
well  as  in  the  summer  or  their  licenses 
will  be  revoked.  All  licensed  jitneys 
must  operate  the  full  twelve  months  of 
the  year  for  which  they  are  licensed. 
The  City  Commission  licenses  only  a 
limited  number  of  such  vehicles. 

Liberty  but  J^ot  License  in  Kentucky. 
— The  Louisville  (Ky.)  Police  Depart- 
ment in  handling  Mardi  Gras  celebra- 
tions this  season,  permitted  masquer- 
aders  on  electric  cars  on  their  way  to 
parties,  but  placed  a  ban  on  masquer- 
aders  on  the  down-town  streets.  In 
past  seasons  masked  persons  have  been 
banned  from  cars,  due  to  several  fights, 
in  which  it  was  difficult  to  apprehend 
those  guilty. 

Railway  Considers  Service  Order  Un- 
reasonable.— The  Chicago,  South  Bend 
&  Northern  Indiana  Railway,  South 
Bend,  Ind.,  has  petitioned  the  Public 
Service  Commission  of  Indiana  for  re- 
lief from  an  ordinance  passed  by  the 
Council  of  South  Bend  on  Feb.  10,  re- 
quiring the  company  to  operate  cars 
on  all  of  the  city  tracks  every  fifteen 
minutes.  The  company  complains  that 
public  convenience  does  not  require 
such  service;  that  it  would  be  impos- 
sible to  comply  with  the  ordinance  for 
various  reasons,  and  that  the  ordinance 
generally  is  unreasonable. 

No  One-Man  Cars  at  Present. — T.  J. 

Minary,  president  of  the  Louisville 
(Ky.)  Railway,  has  branded  as  prema- 
ture the  reports  relative  to  the  com- 
pany adopting  the  one-man  car  system 
on  several  lines  upon  which  single- 
truck  cars  are  operated.  He  said:  "No 
action  whatever  has  been  taken  in  Lou- 
isville, to  that  end.  Of  course  we  are 
considering  various  methods  of  increas- 
ing earnings,  and  meeting  the  increased 
wage  as  authorized  by  the  War  Labor 
Board,  but  it  is  too  early  yet  to  talk 


about  one-man  cars.  We  don't  know 
yet  what  the  city  is  going  to  do." 

Would  Legislate  Against  Fares. — 
An  act  to  abolish  the  5-cent  fare  zones 
at  present  in  effect  on  the  lines  op- 
erated by  the  Rhode  Island  Company, 
Providence,  R.  I.,  has  been  introduced 
in  the  House  of  Representatives  by 
Representative  John  A.  Hamilton, 
Cranston.  The  act  would  restore  the 
old  zone  limits  and  permit  a  charge 
within  those  limits  of  more  than  5 
cents,  the  Public  Utilities  Commission 
being  empowered  to  fix  the  rate,  al- 
though a  maximum  of  8  cents  is  stated. 
The  act  provides  further  for  the  is- 
suance of  special  commutation  and  ex- 
cursion tickets  on  lines  which  the  com- 
mission judges  requires  such  action. 
The  measure  was  referred  to  the  ju- 
diciary committee. 

Six-Cent  Fare  Possible  in  San 
Francisco. — At  a  recent  meeting  of  the 
public  utilities  committee  of  the  Board 
of  Supervisors  of  San  Francisco,  Cal., 
Fred  Boeken,  superintendent  of  the 
Municipal  Railway,  replied  to  demands 
for  extensions  which  he  felt  sure  would 
not  be  self-supporting,  by  the  state- 
ment that  the  policy  of  making  unprofit- 
able extensions,  if  continued,  will  force 
the  city  to  a  6-cent  fare  or  some  other 
means  of  making  up  the  deficit  that 
would  be  bound  to  result.  The  Park- 
side  district  beyond  the  tunnel  was  the 
particular  territory  under  discussion, 
but  unprofitable  extensions  in  other 
parts  of  the  city  would  be  in  the  same 
classification.  Mr.  Boeken  asserted 
that  the  city  is  losing  money  on  the 
E,  H  and  K  lines;  just  paying  expenses 
on  the  F  and  J  lines;  making  a  little 
more  than  expenses  on  the  D  line,  while 
A,  B  and  C  lines  are  profitable. 

Interference  with  Service  Cut  Pre- 
vented.— Judge  Martin  J.  Wade  of  the 
Federal  Court  has  issued  an  order  re- 
straining Judge  Hubert  Utterback  of 
the  Polk  County  district  court  from  in 
any  way  interfering  with  the  Des 
Moines  City  Railway  case.  Earlier  in 
the  week  Judge  Utterback  had  refused 
to  dissolve  a  temporary  restraining  or- 
der preventing  the  reduction  in  service 
proposed  by  the  Des  Moines  City  Rail- 
way as  a  result  of  the  recent  decision 
in  the  fare  case.  City  attorneys  brought 
the  injunction  proceedings  to  forestall 
the  service  cut  and  the  hearing  on  the 
permanent  injunction  had  been  set  for 
trial  by  Judge  Utterback.  Judge 
Wade's  order  prevents  any  further  con- 
sideration in  the  district  court.  Judge 
Wade  ordered  a  further  hearing  on  the 
restraining  order  for  March  11  at  Ot- 
tumwa,  Iowa.  Officials  of  the  Des 
Moines  City  Railway  have  announced 
that  pending  Judge  Wade's  decision 
they  will  make  no  attempt  to  cut  the 
service. 

Wants  Fare  Order  Set  Aside.— The 
city  of  Cranston,  through  its  solocitor, 
Frank  H.  Wildes,  has  filed  in  the  Su- 
preme Court  of  Rhode  Island  an  appeal 
from  the  order  of  the  Public  Utilities 
Commission  issued  on  Feb.  26  volun- 
tarily extending  for  two  months  the  ex- 
perimental period  for  the  operation  of 
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the  increased  fares  on  the  lines  of  the 
Rhode  Island  Company,  as  permitted 
originally  on  Oct.  23,  1918.  The  peti- 
tion states  that  the  residents  of  Cran- 
ston are  affected  by  the  order  of  Feb. 
26  in  that  the  changes  made  in  the 
original  order,  that  is,  2-cent  zones  to 
be  5  cents,  the  additional  zone  on  the 
Oaklawn  line  and  the  dividing  of  the 
crosstown  line  into  two  zones  are  to 
remain  in  effect  until  May  1,  whereas 
when  the  increase  was  granted  origi- 
nally, the  time  limit  was  set  at  March 
1.  The  petition  sets  forth  many  alleged 
inequalities  and  unjustified  charges  and 
asks  the  court  to  review  and  grant  re- 
lief wherever  the  rates  under  the  new 
order  are  deemed  to  be  unfair,  unjust 
and  discriminatory. 

Closed  Vestibules  and  Folding  Steps 
Ordered. — To  reduce  the  number  of 
boarding  and  alighting  accidents  in  con- 
nection with  electric  railway  operation 
the  Public  Service  Commission  for  the 
First  District,  on  motion  of  Acting 
Chairman  Travis  H.  Whitney  has  di- 
rected the  several  electric  railways  in 
New  York  to  install  closed  vestibules 
and  folding  steps  upon  the  major  part 
of  their  rolling  stock.  The  reasons  for 
the  direction  of  the  commission  were 
set  forth  in  an  opinion  by  Acting  Chair- 
man Whitney  which  has  been  approved 
by  the  commission.  As  the  result  of 
extensive  investigations  the  commission 
is  convinced  that  a  major  portion  of 
the  casualties  which  occur  on  street 
railroad  lines  in  New  York  City  are 
the  result  of  boarding  and  alighting 
accidents.  Several  years  ago  the  Third 
Avenue  Railway  System  equipped  prac- 
tically all  of  its  closed  cars  with  closed 
vestibules  and  folding  steps  and  with 
a  device — which  the  commission  be- 
lieves should  also  be  generally  installed 
^to  prevent  vestibules  being  opened 
while  the  car  is  in  motion.  As  a  result 
of  this  installation  the  number  of  acci- 
dents upon  this  system  has  been  greatly 
reduced. 

Results  with  Fare  Boxes  in  Wash- 
ington.— The  Capital  Traction  Company 
Washington,  D.  C,  has  equipped  all 
the  cars  of  its  Georgetown  division 
with  fare  boxes,  sixty-five  of  the  boxes 
being  in  use  at  this  time.  Fare  boxes 
wil  be  installed  in  cars  of  other  lines 
as  rapidly  as  possible.  Equipment  of 
all  cars  on  its  Columbia  division  with 
fare  boxes  is  announced  by  the  Wash- 
ington Railway  &  Electric  Company. 
Just  what  lines  will  be  the  first  to  be 
equipped  with  the  new  boxes  has  not 
yet  been  decided.  If  the  shipment  con- 
tains a  sufficient  number  to  equip  all 
cars  of  the  Georgetown  line,  that  line 
will  be  the  next  to  get  the  devices. 
If  the  number  is  not  sufficient  to  equip 
al  cars  on  the  Georgetown  line,  some 
other  division  with  a  smaller  number 
of  cars  will  get  the  boxes.  Both  com- 
panies report  that  the  number  of  fares 
turned  in  from  cars  equipped  with  the 
new  fare  boxes  remains  practically  as 
high  as  during  the  first  week  after  in- 
stallation of  the  boxes.  The  first  fare 
boxes  were  installed  on  cars  in  Wash- 
ington on  Jan.  26.  Both  companies  ad- 
vertised the  change  extensively. 


Legal  Notes 


New  York. — Duty  to  Public  Must  Be 
Discharged,  Even  if  Property  Is 
Operated  at  Loss.  Corporation  on 
Same  Footing  As  Individtud. 

That  a  railway  company  cannot  op- 
erate its  railway  at  a  certain  rate  of 
fere  without  loss  does  not  constitute  an 
excuse  for  failing  to  discharge  its  duty 
to  the  public,  arising  on  contract  vol- 
untarily assumed. 

In  regard  to  the  modification  or 
abrogation  of  contract  obligations  vol- 
untarily assumed,  public  service  cor- 
porations stand  on  the  same  footing  as 
individuals. 

That  the  employees  of  a  public  serv- 
ice corporation  demand  wages  which 
the  corporation  regards  as  excessive 
does  not  relieve  it  from  its  contract  ob- 
ligations to  the  public.  (Public  Serv- 
ice Commission,  Second  District,  vs.  In- 
ternational Ry.,  172  New  York  Sup., 
551.) 

New  York. — Mandamus  Should  Not 
Issue  Where  There  Is  Impossibility 
of  Performance. 
In  a  proceeding  for  mandamus  by 
the  Public  Service  Commission,  requir- 
ing a  street  railway  company  to  operate 
cars  within  two  days,  it  was  error  to 
grant  the  writ,  where  the  company  is 
thereby  required  to  take  striking  em- 
ployees back,  which  it  cannot  do  be- 
cause they  demand  a  retroactive  scale 
of  wages,  payment  of  which  was  impos- 
sible on  account  of  lack  of  funds. 
(Public  Service  Commission,  Second 
District,  vs.  International  Ry.,  120 
Northeastern  Rep.,  727.) 

North  Carolina. — Carrier  Responsi- 
ble for  Acts  of  Strangers  Only 
When  They  Can  Be  Anticipated. 

A  carrier  is  liable  for  injuries  to  pas- 
sengers caused  by  wrongful  acts  of 
strangers,  if  they  could  be  reasonably 
anticipated,  but  is  not  liable  for  injur- 
ies caused  by  the  premature  starting  of 
a  car  due  to  the  pulling  of  the  bell  rope 
by  an  intoxicated  passenger,  where  the 
conductor  had  no  knowledge  of  the  in- 
toxication and  such  third  person  had 
been  orderly  up  to  that  time.  (Pride 
et  al.  vs.  Piedmont  &  Northern  Ry.,  97 
Southeastern  Rep.,  418.) 

Delaware  —  Public  Utilities  Commis- 
sion Has  Power  to  Regulate  Fares. 

An  order  of  the  board  of  public  util- 
ity commissioners,  created  by  legis- 
lative act  and  given  supervision  over 
public  utilities,  fixing  rates  to  be 
charged  by  traction  companies,  was  not 
void  as  an  exercise  of  delegated  legis- 
lative power.  (Robertson  et  al  vs.  Wil- 
mington &  Philadelphia  Traction  Co.. 
104  Atlantic  Rep.,  839.) 


Federal  Courts — Public  Utilties  Com- 
mission Has  Power  to  Regulate 
Fares  in  Colorado. 

Though  a  town  ordinance,  granting, 
under  a  law  of  Colorado,  a  street  rail- 
way franchise,  allowed  certain  fares  on 
condition  that  transfers  were  given  to 
the  line  of  another  company,  held,  the 
State,  without  impairing  the  obligation 
of  contract,  could  empower  the  Public 
Utilities  Commission  to  regulate  the 
matter  of  fares.  (City  of  Englewood 
vs.  Denver  &  South  Platte  Ry.,  39  Su- 
preme Court  Rep.,  100.) 

Massachusetts — M  aintenance  of 
Bridge  Required  under  Agreement 
"to  Hold  City  Harmless  from  Op- 
eration." 

The  covenant  of  an  electric  railway 
company  to  save  the  city  harmless  from 
all  loss,  cost,  or  damage  from  construc- 
tion and  operation  of  extensions  of 
road,  held  comprehensive  enough  to  in- 
clude an  obligation  to  .save  the  city 
harmless  from  one-quarter  of  the  ex- 
pense of  maintaining  bridges  on  the 
railroad's  locations  as  extended,  apart 
from  any  obligation  imposed  by  law  be- 
fore the  enactment  of  the  statute.  (City 
of  Northampton  vs.  Northampton, 
Street  Ry.,  121  Northeastern  Rep.,  495.) 

New  York — Rights  of  Public  to  Good 
Service  Paravnount. 

In  proceedings  to  compel  public  serv- 
ice companies  to  comply  with  an  order 
of  Public  Service  Commissioners  to  pro- 
cure and  place  in  operation  additional 
cars,  the  court  should  give  little  heed 
to  nice  considerations  of  equity;  the 
rights  of  the  public  being  paramount, 
and  the  maxims,  "He  who  seeks  equity 
must  do  equity,"  and  "He  who  comes 
into  equity  must  come  with  clean 
hands,"  being  pertinent.  (Public  Serv- 
ice Commission,  First  District,  vs. 
Brooklyn  Heights  R.R.,  172  New  York 
Sup.,  790.) 


New 
Publications 


Employment  Management 

Handbook  on  Employment  Management 
in  the  Shipyard.  Bulletin  II,  the  Employ- 
ment Building.  United  States  Shipping 
Board  Emergency  Fleet  Corporation,  Phil- 
adelphia, Pa. 

Employment  departments  of  electric 
railways  may  find  suggestions  of  value 
to  them  in  this  illustrated  booklet  on 
employment  work  in  a  different  field. 

Statistics   of   Railways   in   the   United 

States  for  the  Year  Ended 

Dec.  31,  1916 

Thirtieth  Annual  Report  of  Interstate 
Commerce  Commission.  Government  Print- 
ing  Office,   Washington.    D.    C.      Paper,    20 

cents. 

This  pamphlet  gives  the  latest  official 
statistics     of     earnings,     capitalization 
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and  the  like  for  the  steam  railroads  of 
the  country. 

Boiler  and  Furnace  Testing 

By  Rufus  T.  Strohm,  associate  editor 
Power.  Engineering  Bulletin  No.  1  of  the 
Bureau  of  Conservation,  United  States  Fuel 
Administration,  Washington,  D.  C.  Copies 
can  be  obtained  free  from  the  administra- 
tive engineer  of  any  state  or  from  the  Bu- 
reau of  Conservation. 

This  little  pamphlet  is  a  practical 
treatise  on  the  subject  covered  by  its 
title  and  is  intended  to  enable  power 
plant  operators  to  secure  the  best  pos- 
sible results  from  their  equipment.  It 
would  seem  to  be  the  duty  of  everyone 
who  is  responsible  for  the  consumption 
of  power  plant  coal  to  secure  a  copy 
of  this  little  pamphlet  and  read  it. 

Comparison   of   Workmen's   Compensa- 
tion Laws  of  the  United  States 
Up  to  Dec.  31,  1917 

By  Carl  Hookstadt.  Bulletin  No.  240, 
Bureau  of  Labor  Statistics,  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington,  D.  C.  106  pages.  Paper:  15 
cents. 

This  bulletin  summarizes  and  com- 
pares the  principal  features  of  the 
workmen's  compensation  laws  of  the 
several  states  and  territories.  It  is  a 
revision  of  a  study  made  in  1916.  Since 
the  former  report  twenty-seven  states 
have  amended  or  supplemented  their 
compensation  laws,  and  five  new  states 
have  been  added,  making  a  total  of 
forty  states,  territories  and  possessions. 

Books  About  World  Trade,   Ships   and 

the  Ocean,  Foreign  Countries,  and 

Foreign  Languages 

Compiled  for  the  United  States  Shipping 
Board  by  the  Free  Public  Library  of 
Newark,  N.  J. — Miss.  M.  L.  Prevost,  com- 
piler under  direction  of  John  Cotton  Dana. 
Librarian. 

The  new  merchant  marine  of  the 
United  States  stimulates  interest  in 
ships  and  world  trade,  as  well  as  other 
countries,  the  chief  foreign  languages 
used  in  commerce,  methods  of  con- 
ducting world  trade,  etc.  With  a  view 
to  guiding  business  men,  as  well  as 
general  readers,  the  United  States 
Shipping  Board  has  had  compact  lists 
of  good  books  compiled  by  the  staff  of 
the  Free  Public  Library,  Newark,  N.  J., 
an  institution  with  a  national  reputa- 
tion for  its  business  reading  service. 

Fuel  Economy  in  Boiler  Room 

By  A.  R.  Maujer  and  Charles  H.  Bromley. 
308  pages.  Cloth,  $2.50  net.  McGraw-Hill 
Book  Company,  Inc.,  239  West  Thirty-ninth 
Street,   New  York  City. 

This  is  a  book  for  the  practical  man 
who  wishes  to  apply  in  the  boiler  room 
the  methods  which  will  conduce  to  effi- 
cient operation.  It  is  an  extension  of 
the  book  entitled  "Fuel  Economy  and 
CO2  Recorders"  by  the  same  -authors 
published  in  1914.  The  new  material 
includes  fuels,  firing  methods,  combus- 
tion of  coal  from  the  practical  stand- 
point, fuel-oil  burning,  stoker  operation, 
boiler  settings,  burning  low-grade  fuels 
and  waste  gases,  ready  means  of  check- 
ing boilers  and  furnace  efficiency,  etc. 
The  method  of  presentation  is  direct 
and  simple,  and  the  book  can  be  used 
with  profit  by  the  fireman  and  the 
water  tender  on  one  hand  and  the 
manager  on  the  other. 


Personal  Mention 


Lome  C.  Webster  has  been  elected 
president  of  the  Quebec  Railway,  Lighc, 
Heat  &  Power  Company,  Quebec,  Que., 
to  succeed  the  late  Sir  Rudolphe  For- 
get. 

L.  R.  Schenck,  formerly  treasurer  of 
the  Toledo  &  Indiana  Railroad,  Toledo, 
Ohio,  has  been  elected  president  of  the 
company  to  succeed  D.  D.  SchencK, 
deceased. 

W.  Grissel  has  been  appointed  chief 
engineer  of  power  station  of  the  Cin- 
cinnati, Georgetown  &  Portsmouth 
Railroad,  Cincinnati,  Ohio,  to  succeed 
C.  H.  Erion. 

Haven  C.  Kelly  has  been  appointed 
superintendent   of  track   and   roadway 


H.  C.  KELLY 


of  the  Chicago  (111.)  Surface  Lines,  as- 
suming this  new  position  on  Feb.  16. 
Mr.  Kelly  entered  the  service  of  the 
Chicago  City  Railway  in  1910,  as  engi- 
neer of  construction,  filling  that  posi- 
tion until  1913,  when  the  unification  of 
the  various  lines  was  perfected.  He 
was  then  made  a  divisional  superin- 
tendent, occupying  that  position  until 
the  present  appointment.  Mr.  Kelly 
v;as  born  in  Parkersburg,  W.  Va.,  in 
1880.  Immediately  after  leaving  school 
he  entered  the  service  of  the  Baltimore 
&  Ohio  Railroad,  at  Parkersburg,  in  the 
engineering  department.  In  1904  he  be- 
came connected  with  the  Missouri  Pa- 
cific Railway  at  St.  Louis  as  district 
engineer  in  charge  of  construction 
work,  remaining  there  six  years,  when 
he  entered  the  service  of  the  Chicago 
City  Railway  as  engineer  of  construc- 
tion, and  has  been  continuously  in  their 
employ  since  that  time. 

Charles  E.  Serviss  has  been  ap- 
pointed general  manager  and  purchas- 
ing agent  of  the  Springfield  &  Xenia 
Railway,  Springfield,  Ohio,  to  succeed 
J.  F.  Egolf. 

W.  E.  Schuppert  has  been  appointed 
assistant    secretary    of    the    American 


Cities  Company,  with  headquarters  at 
New  Orleans,  La.,  to  succeed  Charles 
B.  Murphy. 

W.  K.  Dunbar,  assistant  secretary  ot 
the  American  Water  Works  &  Electric 
Company,  New  York,  N.  Y.,  has  also 
been  appointed  assistant  treasurer  of 
the  company. 

William  F.  Brown  has  been  ap- 
pointed secretary  and  treasurer  of  the 
New  York  &  Long  Island  Traction 
Company,  Hempstead,  L.  I.,  to  succeea 
Frank  E.  Half. 

H.  W.  Potter  has  been  appointed 
treasurer  of  the  Toledo  &  Indiana  Rail- 
road, Toledo,  Ohio,  to  succeed  L.  R. 
Schenck,  who  has  been  elected  presi- 
dent of  the  company. 

F.  L.  Winters,  division  superintendent 
of  the  New  Orleans  Railway  &  Light 
Company,  New  Orleans,  La.,  with  juris- 
diction over  the  railway  lines  operating 
below  Canal  Street,  has  resigned. 

Nelson  R.  Troutman  has  been  ap- 
pointed roadmaster  for  the  Trenton  & 
Mercer  County  Traction  Corporation, 
Trenton,  N.  J.  He  was  formerly  em- 
ployed by  the  United  Traction  Com- 
pany, Albany,  N.  Y. 

J.  M.  Johnson  has  been  appointed 
superintendent  of  the  Ithaca  (N.  Y.) 
Traction  Company  to  succeed  Howard 
Morgan.  Mr.  Johnson  has  also  been 
appointed  purchasing  agent  of  the 
company  to   succeed   T.   P.   Clancy. 

Charles  Page,  president  of  the  Sand 
Springs  Railway,  Tulsa,  Okla.,  has  also 
been  appointed  treasurer  of  the  com- 
pany to  succeed  E.  M.  Monsell.  Mr. 
Page  was  treasurer  of  the  company 
previous  to  the  appointment  of  Mr. 
Monsell  to  that  position. 

William  F.  Gorenflo  has  resigned  as 
manager  of  the  Gulfport  &  Mississippi 
Coast  Traction  Company,  Gulfport, 
Miss.,  but  he  will  not  sever  his  connec- 
tion with  the  company  before  June  1 
next.  Mr.  Gorenflo  has  been  manager 
for  the  company  for  several  years. 

S.  S.  Crane  has  been  appointed  gen- 
eral manager  of  the  Johnstovm  (Pa.) 
Traction  Company  in  connection  with 
his  position  as  general  manager  of  the 
Altoona  &  Logan  Valley  Electric  Rail- 
way, Altoona,  Pa.  His  time  will  be 
divided  between  the  two  properties. 

L.  A.  Williams  has  been  appointed 
assistant  superintendent  of  transpor- 
tation of  the  Boston  Creek-Camp  Cus- 
ter and  Battle  Creek  City  divisions  of 
the  Michigan  Railway,  Battle  Creek, 
Mich.  Mr.  Williams  was  formerly 
trainmaster  of  the  Camp  Custer  di- 
vision. 

James  H.  Wilkerson,  Chicago,  111., 
has  been  appointed  a  member  of  the 
Public  Utilities  Commission  of  Illinois 
to  succeed  Fred  E.  Sterling,  who  re- 
signed   to   become    State   Treasurer   of 
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Illinois.  Mr.  Wilkerson  was  formerly 
First  Assistant  Attorney  General  of 
Illinois. 

Herman  Berg^  formerly  chief  clerk 
to  C.  E.  Bode,  general  freight  agent  for 
the  Illinois  Traction  System,  Spring- 
field, 111.,  has  accepted  a  position  as 
chief  of  the  tariff  bureau  for  the  Chi- 
cago, Indianapolis  &  Louisville  Railroad 
Company  (Monon  Route),  with  head- 
quarters in  Chicago. 

Harry  Darby,  foreman  of  the  Poland 
carhouse  of  the  New  Orleans  Railway 
&  Light  Company,  New  Orleans,  La., 
has  been  appointed  division  superin- 
tendent of  the  company  with  jurisdic- 
tion over  the  railway  lines  operating 
below  Canal  Street.  He  succeeds  F.  L. 
Winters,  resigned. 

J.  M.  Joel,  formerly  auditor  of  the 
Syracuse  and  Utica  lines  of  the  New 
York  State  Railways,  and  since  April, 
1918,  auditor  of  the  Rochester  lines 
also,  was  made  general  auditor  of  the 
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company  at  the  last  meeting  of  the 
board  of  directors.  Since  April,  1918, 
his  headquarters  have  been  at  Roches- 
ter. Mr.  Joel  has  worked  his  way  up 
consistently  with  the  local  properties 
during  the  last  twenty-eight  years.  He 
filled  the  posts  of  general  clerk,  voucher 
clerk,  bookkeeper,  chief  clerk  and  au- 
ditor of  the  Syracuse  Consolidated  Street 
Railway  and  its  successor,  the  Syracuse 
Rapid  Transit  Railway.  One  after  an- 
other of  the  auditorships  have  since 
been  added  to  his  jurisdiction,  leading 
up  to  the  general  auditorship  of  the 
■  State  Railways.  Mr.  Joel  has  taken  an 
active  interest  in  the  affairs  of  the 
American  Electric  Railway  Accountants' 
Association,  serving  for  a  time  on  the 
joint  committee  of  engineering  ac- 
counting. 

J.  C.  Nelson,  vice-president  and  gen- 
eral manager  of  the  Empire  United 
Railways,  Inc.,  Syracuse,  N.  Y.,  has 
been  elected  vice-president  of  the 
Ithaca  (N.  Y.)  Traction  Company,  to 
succeed  Charles  E.  Hotchkiss.  Mr. 
Nelson  has  also  been  appointed  gen- 
eral manager  of  the  company. 

Henry  Lee  has  been  appointed  mas- 
ter mechanic  of  the  Dayton  &  Troy 
Electric  Railway,  Dayton,  Ohio,  to  suc- 


ceed M.  F.  Flatley,  who,  as  noted  in  the 
Electric  Railway  Journal  for  July 
27,  1918,  resigned  to  become  master 
mechanic  of  the  Lackawanna  &  Wyom- 
ing Valley  Railroad,   Scranton,   Pa. 

J.  R.  Ong  has  been  appointed  trans- 
portation engineer  of  the  Winnipeg 
(Man.)  Electric  Railway,  having  re- 
signed from  a  similar  position  with  the 
Board  of  Control  of  the  Kansas  City 
(Mo.)  Railways.  Mr.  Ong  was  for- 
merly connected  with  the  staff  of  the 
Wisconsin    Railroad    Commission. 

J.  S.  Coleman  has  been  appointed 
general  manager  of  the  Asheville  & 
East  Tennessee  Railroad,  Asheville, 
N.  C,  to  succeed  Stanley  Howland,  who 
still  retains  his  position  as  vice-presi- 
dent of  the  company.  Mr.  Coleman 
has  also  been  appointed  treasurer  of 
the  company  to  succeed  Reginald 
Howland. 

Capt.  F.  R.  Glover,  general  executive 
assistant  of  the  British  Columbia  Elec- 
tric Railway,  Vancouver,  B.  C,  is  back 
again  on  the  company's  management 
staff,  after  being  on  military  duties 
more  than  three  years.  He  returned 
from  Europe  a  year  ago  and  since  then 
has  been  superintendent  for  the  Do- 
minion police,  with  headquarters  at  Vic- 
toria. The  duties  of  this  force  were 
recently  taken  over  by  the  Royal  North 
West  Mounted  Police.  This  made  it 
possible  for  Captain  Glover  to  resume 
his  duties  as  general  executive  assist- 
ant. 

C.  Walter  Gifford,  an  employee  of  the 
Bay  State  Street  Railway,  Boston, 
Mass.,  since  1910  and  lately  working 
under  Transportation  Manager  Hiram 
Sparks  as  efficiency  and  service  man, 
has  been  appointed  general  manage;- 
of  the  Brockton  &  Plymouth  Street 
Railway,  Plymouth,  Mass.,  to  succeed 
J  L.  Smith,  who  has  been  transferre.l 
to  another  position.  Mr.  Gifford  en- 
tered the  employ  of  the  Bay  Stats 
Street  Railway  as  conductor  in  1910, 
was  made  night  foreman  at  the  Torrey 
Street  carhouse  in  1912,  dispatcher  in 
1914,  and  day  foreman  at  the  carhouse 
in  1917.  Last  April  he  became  travel- 
ing inspector  and  in  July  was  appointed 
to  the  position  from  which  he  has  now 
resigned. 

B.  C.  Edgar  on  March  1  succeeded 
F.  W.  Hoover,  vice-president,  in  active 
charge  of  the  affairs  of  the  Tennessee 
Power  Company  and  the  Chattanooga 
Railway  &  Light  Company,  Chatta- 
nooga, Tenn.  Mr.  Hoover  retains  his 
position  as  vice-president  and  remains 
as  a  member  of  the  board  of  directors. 
Mr.  Edgar  will  retain  the  position  which 
he  has  held  previously  as  general  super- 
intendent of  the  Nashville  Railway  & 
Light  Company.  He  will  divide  his 
time  between  Nashville  and  Chatta- 
nooga. Mr.  Hoover  has  become  vice- 
president  and  director  of  sales  of  the 
Lucey  Company.  Later  it  is  expected 
that  he  will  become  president  of  the 
company,  to  succeed  Captain  Lucey, 
who  will  become  chairman  of  the  board. 
Both  the  Chattanooga  and  the  Nash- 
ville properties  are  controlled  by  Clark 
interests. 


Charles  S.  Banghart  has  been  ap- 
pointed general  manager  of  the  Au- 
gusta-Aiken Railway  &  Electric  Cor- 
poration, Augusta,  Ga.,  by  The  J.  G. 
White  Management  Corporation,  New 
York,  N.  Y.,  the  operating  managers. 
He  succeeds  W.  C.  Callaghan,  who  has 
resigned.  Previous  to  accepting  his 
present  position,  Mr.  Banghart  was 
vice-president  and  general  manager  of 
the  Binghamton  (N.  Y.)  Railway,  with 
which  he  was  associated  since  1914.  Mr. 
Banghart  attended  Lehigh  University, 
South  Bethlehem,  Pa.  After  leaving 
school,  he  was  employed  respectively 
on  the  electrifications  of  the  Allentown 
&  Bethlehem  Rapid  Transit  Company, 
Allentown,  Pa.,  and  the  Union  Railway, 
New  York  City.  In  1894  he  became  su- 
perintendent of  the  Flushing  &  College 
Point  Lighting,  Power  &  Railway  Com- 
pany, Flushing,  N.  Y.  From  1895  to 
1903  Mr.  Banghart  was  associated  with 
the  Interstate  Railway,  Reading,  Pa. 
He  was  employed  by  the  New  York  & 
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Queens  County  Railway,  Long  Island 
City,  N.  Y.,  from  1903  to  1914,  serving 
six  years  as  general  superintendent.  In 
1914  Mr.  Banghart  took  up  his  duties 
as  vice-president  and  general  manager 
of  the  Binghamton  Railway. 


E.  P.  Gerry,  superintendent  of  the 
railway  lines  in  Elgin,  111.,  before  their 
absorption  by  the  Aurora,  Elgin  &  Chi- 
cago Railroad,  died  on  March  4  at  the 
age  of  seventy-five  years. 

William  B.  Craig,  traffic  manager  for 
the  Oklahoma  Union  Railway,  Tulsa, 
Okla.,  died  on  Feb.  21  from  an  attack 
of  apoplexy.  Mr.  Craig  was  a  well 
known  railroad  man  of  Oklahoma,  al- 
though his  connection  with  the  Okla- 
homa Union  had  covered  a  compara- 
tively short  period.  All  his  earlier 
experience  had  been  with  steam  lines, 
but  he  was  regarded  as  one  of  the 
best  informed  traffic  men  in  the  State 
of  Oklahoma. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Construction  Field  Shows  Some  Bright  Spots 

Plans  for  Extension  of  Lines  and  Addition  of  Rolling  Stock  and 
Buildings  Make  Fair  Showing  for  First  Two  Months 


Recent  inquiries  among  manufactur- 
ers and  manufacturers'  agents  have  in 
general  failed  to  bring  forth  replies  of 
a  very  optimistic  nature  in  regard  to 
definite  orders  expected  in  the  near 
future.  Optimism  is  generally  run- 
ning high  that  business,  v?hen  it  does 
return,  will  surpass  pre-war  levels,  but 
it  is  purely  a  matter  of  conjecture  as 
to  when  this  will  occur.  Many  inquir- 
ies on  price  and  deliveries  of  electric 
railway  equipment  of  all  kinds  have 
been  and  are  still  being  received,  but 
producers  think  these  are  sent  out  more 
for  the  purpose  of  feeling  out  the  mar- 
ket than  in  a  serious  buying  mood. 

During  the  first  two  months  of  this 
year  several  orders  have  been  given 
and  many  plans  filed  showing  the  seri- 
ous intentions  of  traction  companies  to 
do  some  work  on  the  extension  of  their 
tracks  and  transmission  lines,  replace- 
ment of  worn-out  materials,  in  construc- 
tion of  power  houses,  shops,  terminals 
and  other  buildings  and  in  the  purchase 
of  new  or  the  remodeling  of  rolling 
stock.  Reports  of  such  activities  have 
come  from  practically  every  state  and 
territory  of  the  Union  and  the  items 
enumerated  herein  refer  only  to  work 
in  the  United  States.  Canada,  however, 
has  ordered  and  laid  plans  for  a  by  no 
means  inconsiderable  amount  of  elec- 
tric railway  material. 

Below  is  given  a  resume  of  the  con- 
struction reports  that  have  appeared  in 
the  Electric  Railway  Journal  during 
January  and  February. 

Up  to  March  1,  the  reports  show 
orders  placed  for  102  new  cars.  Re- 
ports have  been  received  that  about 
thirty  electric  railways  expect  to  order 
more  than  seventy-one  safety  cars  this 
year,  seventy-seven  large  type  and  sub- 
urban cars,  three  passenger  and  more 
than  ten  freight  trail  cars,  and  expect 
to  remodel  more  than  fifteen  cars  be- 
sides those  already  in  their  shops.  One 
company  has  authorized  $12.5,000  for 
rolling  stock. 

For  track  extensions  certain  figures 
have  been  given,  but  much  more  is  con- 
templated which  has  been  reported 
merely  as  extensions  and  repairs  to 
lines  and  track,  and  extensions  from 
one  town  to  another.  In  addition,  eight 
roads  have  been  reported  as  expecting 
to  spend  more  than  $1,250,000  in  ex- 
tensions, while  six  others  expect  to 
construct  27  miles  of  new  track  and 
four  roads  expect  to  reconstruct  8J 
miles.  In  Texas  there  are  three  propo- 
sitions under  consideration  for  the  con- 


struction of  lines  for  distances  of  185 
miles,  180  miles  and  65  miles,  while 
in  Tennessee  there  is  one  considered 
for  50  miks  in  length.  One  traction 
company  expects  to  replace  trolley  vidre 
on  36  miles  of  its  line  or  install  steel 
auxiliary  wire  under  its  present  trol- 
ley wire.  Also,  10,000  ties  are  to  be 
replaced  by  this  company.  Another 
company  is  reported  as  expecting  to 
purchase  40,300  ft.  of  feeder  cable  in 
three  different  sizes.  A  third  company 
reports  it  will  purchase  2  miles  of  No. 
00  wire  and  still  another  company  is 
in  the  market  for  6000  ft.  of  250,000 
circ.mil  cable. 

More  than  $3,600,000  worth  of  build- 
ings are  planned  for  this  year  by  twelve 
companies.  These  include  power  houses, 
shops,  terminal  stations  and  other  build- 
ings. For  some  of  these  projects  con- 
tracts have  been  let,  for  others  bonds 
have  been  authorized  by  municipalities. 
Outside  of  this  figure  many  other  plans 
have  been  authorized  and  considered  for 
the  same  type  of  buildings,  substations, 
automatic  substations,  transformers, 
motor-generator  sets,  boilers  and  gen- 
erators up  to  20,000  hp.  size. 

Taken  all  in  all,  the  year  to  date  has 
begun  to  show  signs  of  some  awaken- 
ing, and  it  seems  reasonable  to  believe 
that  the  energy  of  manufacturers  and 
manufacturers'  agents  will  turn  the 
plans  into  orders. 


New  Heating  Combination 

A  combination  has  just  been  made 
between  Holden  &  White,  Inc.,  of  Chi- 
cago, and  Walter  E.  Hinman  and  Os- 
borne E.  Quinton,  of  Detroit,  by  which 
they  become  associated  and  Holden  & 
White,  Inc.,  will  market  a  complete 
line  of  hot-air  and  hot-water  stoves  and 
auxiliary  apparatus  for  electric  cars 
and  thermostatic  control  for  electric 
heaters. 

The  stoves  are  being  made  by  the 
Detroit  Stove  Works,  one  of  the  larg- 
est manufacturers  of  stoves  in  the 
world.  They  will  be  known  as  the 
Jewell  electric  railway  stoves,  and  will 
embody  several  novel  features,  includ- 
ing the  hot-blast  principle  of  the  De- 
troit Stove  Works,  by  which  the  thermal 
efficiency  of  these  stoves  per  unit  of 
fuel  is  increased.  They  are  arranged 
to  burn  almost  any  fuel,  such  as  hard 
or  soft  coal,  lump  coal,  coke  or  wood. 
The  hot-air  stove  will  have  its  motor 
at  the  bottom  of  the  stove  so  that  it  will 
not  be  subjected  to  the  heat  and  thus 


the  maintenance  should  be  low.  A 
number  of  the  new  Jewell  heating  sys- 
tems have  been  installed  on  electric 
railways  and  the  results  are  reported 
as  satisfactory.  The  Jewell  hot-water 
stoves  will  use  the  coil  principle  for 
heating  the  circulating  water. 


Better  Tone  in  Transformer 
Market 

Prices   on   Large   Equipment   Expected 

to  Remain  Firm  for  Remainder 

of  Year 

Although  the  demand  for  transform- 
ers is  far  below  normal,  a  better  tone 
is  apparent  in  the  market.  Two  or 
three  weeks  ago  buying  reached  per- 
haps the  lowest  point  since  the  armis- 
tice began.  Price  reductions  of  the 
order  of  10  per  cent  on  larger  trans- 
formers were  quoted  about  that  time, 
and  a  logical  reaction  can  be  seen  in 
the  increased  number  of  inquiries  now 
coming  in.  Business  is  still  dull  in 
comparison  vsrith  the  outputs  and  sales 
of  a  few  months  ago,  but  the  outlook 
cannot  be  called  discouraging,  to  say 
the  least. 

As  soon  as  central  station  develop- 
ment becomes  freer  the  transformer 
market  will  respond  quickly  to  the  stim- 
ulus. The  high  cost  of  financing  ex- 
tensions of  plant  in  respect  to  both 
money  rates  and  the  abnormal  cost  of 
apparatus  has  held  back  the  grovrth  of 
systems  normally  to  be  counted  upon. 
Some  signs  of  improvement  are  now 
noted  by  the  transformer  manufactur- 
ers. Raw  material  and  labor  are  plen- 
tiful; factory  stocks  are  in  excellent 
shape  for  exceedingly  prompt  delivery 
of  sizes  ordinarily  specified  for  dis- 
tribution work,  and  in  the  larger  units, 
say  from  200  kv.-a.  upward,  deliveries 
can  be  made  in  about  one-fourth  the 
time  required  last  summer  on  orders 
carrying  anything  less  than  very  high 
priority  ratings.  Virtually  any  com- 
mercial requirement  in  large  units  can 
now  be  met  in  from  sixty  to  ninety 
days. 

The  price  situation  is  of  interest.  The 
point  is  emphasized  that  electrical 
equipment  of  the  transformer  class 
was  advanced  only  about  60  per  cent 
in  price  during  the  war,  compared  with 
advances  of  from  100  to  300  per  cent 
in  many  other  manufactured  products. 
The  price  of  labor  appears  likely  to 
continue  high;  much  material  purchased 
at  high  prices  is  at  hand  to  be  worked 
up  before  lower  cost  material  will  be 
available,  and  with  the  exception  of  cop- 
per very  little  reduction  has  taken  place 
in   the   cost   of   supplies    entering   into 
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transformer  construction.  The  high- 
Oracle  steel  and  insulation  needed  show 
little  or  no  tendency  to  weaken  in  cost. 
It  is  well  to  remember  that  trans- 
former prices  per  kilowatt  of  capacity 
have  long  compared  very  favorably  in- 
deed with  other  equipment  built  to  de- 
liver energy  efficiently  in  bulk.  It  is  to 
be  doubted  whether  transformer  prices 
will  go  back  to  a  point  30  or  40  per 
cent  above  pre-war  levels  in  any  future 
which  can  be  apprehended  now. 


Rolling  Stock 


Consolidation  of  English 
Manufacturers 

It  is  announced  that  about  90  per 
cent  of  the  stockholders  of  Dick,  Kerr 
&  Company,  Ltd.,  have  accepted  the 
offer  made  to  them  by  the  English 
Electric  Company,  Ltd.,  under  which 
this  company  will  have  the  predominat- 
ing control  of  the  Coventry  Ordnance 
Works,  Ltd.,  Dick,  Kerr  &  Company, 
Ltd.,  Phoenix  Dynamo  Manufacturing 
Company,  Ltd.,  United  Electric  Car 
Company,  Ltd.,  and  Williams  &  Robin- 
son, Ltd.  The  company  is  registered 
with  a  capital  of  £5,000,000,  in  £1,500,- 
000  preferred  and  £3,500,000  ordinary 
shares.  It  is  the  intention  to  interfere 
as  little  as  possible  with  the  internal 
organization  of  the  respective  works, 
but  the  company  will  take  over  the 
whole  of  the  external  business  manage- 
ment, and  with  certain  exceptions,  such 
as  the  civil  engineering  and  contracting 
department  of  Dick,  Kerr,  and  certain 
special  parts  of  the  Coventry  Works, 
will  conduct  all  selling  and  other  nego- 
tiations with  the  public. 


Kansas  City,  Lawrence  &  Topeka 
Railroad,  Kansas  City,  Mo.,  is  reported 
in  the  market  for  material  to  repair 
cars. 

Jackson  Railway  &  Light  Company, 
Jackson,  Tenn.,  lost  its  carhouse,  seven 
cars  and  two  trailers  by  fire.  The  loss 
on  the  building  is  reported  as  $5,000. 

Pacific  Electric  Railway,  Los  Angeles, 
Calif.,  has  received  the  twenty  safety 
cars  which  are  reported  for  use  on  runs 
in  Pomona,  San  Bernardino,  Riverside, 
Pasadena  and  Santa  Monica,  and  not  on 
Los  Angeles  city  lines.  The  order  for 
these  cars  was  noted  in  these  columns 
on  June  15,  1918. 


Track  and  Roadway 


Municipal  Railway  of  San  Francisco, 
San  Francisco,  Cal.— Plans  are  being 
made  for  the  extension  of  the  F  route 
line  of  the  Municipal  Railway  of  San 
Francisco  into  the  Presidio  reservation 
so  that  it  will  end  at  the  proposed  new 
headquarters  building  and  an  extension 
to  Fort  Scott. 

Ocean  Shore  Railroad,  San  Francisco, 
Cal.— -It  is  reported  that  plans  are  being 
made  by  the  Ocean  Shore  Railroad  for 
building  an  extension  from  the  present 
terminal  at  Tunitas  Glen  to  Pescadero. 

City  &  Suburban  Railway,  Bruns- 
wick, Ga. — It  is  reported  the  City  & 
Suburban  Railway  will  extend  its  line 
to  the  Atlantic  Refinery  Company. 


New  Orleans,  La. — At  the  convention 
recently  held  at  Bay  St.  Louis,  Miss., 
to  arrange  plans  for  the  construction  of 
a  municipally-owned  electric  interurban 
railway  to  connect  New  Orleans,  La., 
and  Mobile,  Ala.,  with  all  of  the  Missis- 
sippi Coast  towns,  an  executive  com- 
mittee was  appointed  to  work  out  a  plan 
allotting  the  cost  of  construction  among 
the  municipalities  and  to  secure  esti- 
mates from  engineering  firms.  Mayor 
John  J.  Kennedy  of  Biloxi,  Miss.',  was 
made  chairman  of  the  executive  com- 
mittee, with  Mayor  Frank  Suter,  Pass 
Christian,  Miss.,  as  secretary.  The 
convention  adopted  a  tentative  route  for 
the  proposed  municipal  interurban  rail- 
way, the  line  beginning  at  New  Orleans 
and  running  via  Slidell,  Waveland,  Bay 
St.  Louis,  Pass  Christian,  Long  Beach, 
Gulfport,  Handsboro,  Biloxi,  Ocean 
Springs,  Pascagoula,  Moss  Point,  Grand 
Bay  and  Mobile.     [Feb.  1,  '19.] 

Jackson  Light  &  Traction  Company, 
Jackson,  Miss. — Substantial  repairs  anJ 
improvements  will  be  made  in  the  com- 
pany's property.  It  is  roughly  esti- 
mated that  more  than  $100,000  will  be 
expended  to  put  the  property  in  shape. 

Public  Service  Railway,  Newark,  N. 
J. — Announcement  has  been  made  by 
the  Public  Service  Railway  Company 
that  it  will  spend  about  $100,000  in  the 
reconstruction  of  its  tracks  on  Federal 
Street,  between  the  Pennsylvania  ter- 
minal and  Broadway.  The  work  is  now 
under  way.  Over  7800  ft.  of  track  is 
to  be  relaid,  101-lb.  rail  being  used  to 
replace  the  90-lb.  rail.  The  heavy  con- 
struction is  made  necessary  by  the  in- 
creased traffic. 


NEW  YORK  METAL  MARKET  PRICES 

Feb.27  Mar.  13 

Copper,  ingots,  cents  per  lb 15.25                            14.75 

Copper  wire  base,  cents  per  lb 18.75tol9.00             17.25tol8.00 

Lead,  cents  per  lb 5. 25                             5. 25 

Nickel,  cents  per  lb 40                              40.00 

Spelter,  cents  per  lb 6. 65                               6. 50 

Tin,  cents  per  lb t72.50                           t72.50 

Aluminum,  98  to  99  per  cent.,  cents  per 

lb 31.50                           30.00 

t  Government  price  in  25-ton  lots  or  more'  f.  o.  b.  plant. 

ELECTRIC  RAILWAY 

Feb.  27  Mar.  13 

Rubber-covered  wire  base,  New  York, 

cents  per  lb 23                                    21 

Weatherproof  wire  ( 1 00  lb.  lots) ,  cents 

per  lb.,  New  York 28.75to33.75            25.75to    33.75 

Weatherproof  wire  (100  lb.  lots),  cents 

per  lb.,  Chicago 30.75to    35.75          30.75to    37.35 

T  rails  (A.  S.  C.  E.  standard) ,  per  gross 

ton $60. 00  to  $65.00         $60.00  to  $65.  00 

T  rails  (A.  S.  C.  E.  standard) ,  1 00  to  500 

ton  lots,  per  gross  ton $57. 00  to  $60.00         $57.00  to  $60.00 

T  rails  <A.  S.  C.  E.  standard),  500  ton 

lots,  per  gross  ton $55.00  f"  $60. 00        $55.00to  $60.  00 

T  rail,  iiigh  (Shanghai) ,  cents  per  lb .. .  3 J 

Rails,  girder  (grooved) ,  cents  per  lb 4 J 

Wire  nails,  Pittsburgh,  cents  per  lb, . . .  3| 
Railroad  spikes,  drive,  Pittsburgh  base, 

centsperlb 3.90                              3.65 

Railroad  spikes,  screw,  Pittsburgh  base, 

cents  per  lb 8                                      8 

Tie  plates  (flat  type),  cents  per  lb 3                                      3 

Tie  plates  (brace  type) ,  cents  per  lb . . .  3                                      3 

Tie  rods,  Pittsburgh  base,  cents  per  lb. . .  7                                      7 

Fish  plates,  cents  per  lb 3                                      3 

Angle  plates,  cents  per  lb 3                                      3 

An^le  bars,  cents  per  lb 3                                      3 

Rail  bolts  and  nuts,  Pittsburgh  base, 

centsperlb 4.90                                4.90 

Steelbars,  Pittsburgh,  cents  per  lb 2.70                             2.70 

Sheet  iron,  black  (24  gage),  Pittsburgh. 

centsperlb 4.55                             4.55 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb 5.60                               5.60 

Galvanised   barbed    wire,    Pittsburgh, 

centsperlb 4.35                             4.35 


OLD  METAL  PRICES— NEW  YORK 


Feb.  27  Mar. 

Heavy  copper,  cents  per  lb 13.00to     13.50  12.75to 

Light  copper,  cents  per  lb .' .  1 1 .  00  to     11.25  10.  75  to 

Heavy  brass,  cents  per  lb 7.  50  to      7.75  7.  25  to 

Zinc,  cents  per  lb 5.  25  to      5.50  5.  25  to 

Yellow  brass,  cents  per  lb 6.00to      6.50  6.00to 

Lead,  heavy,  cents  per  lb 4. 75  to      4.87  4. 75  to 

Steel  car  ailes,  Chicago,  per  net  ton $28.00  to  $30.  00  $28.00  to 

Oldcarwheels,  Chicago,  per  gross  ton...  $22.00  to  $23.00  $22.00to 

Steel  rails  (scrap) ,  Chicago,  per  gross  ton  $15. 50  to  $16.50  $16.50  to 

Steel  rails  (relaying) ,  Chicago,  gross  ton.  $15. 50  to  $16.50  $15.50  to 

Machine  shop  turnings,  Chicago,  net  ton  $5.50  to    $6.00  $5.50  to 

MATERIAL  PRICES 

Feb.  27  MBr.  13 

Galvanised  wire,  ordinary,  Pittsburgh, 

centsperlb 3.95  3.95 

Car  window  glass  (single  strength) ,  first 

three  brackets,  A  quality.  New  York, 

discount  t 77%  77% 

Car  window  glass  (single  strength,  first 

three  brackets,  B  quality) ,  New  York, 

discount 77%  77% 

Car  window  glass  (double  strength,  all 

sises  AA  quality) ,  New  York  discount.  79%  79% 

Waste,  wool  (according  to  grade) ,  cents 

per  lb 13  to  20  13  to  20 

WastecottondOOlb.bale)  centsperlb..  II  to  13  11  to  13 

Asphalt,  hot  ( 1 5  0  tons  minimum)  per  ton 

delivered 

Asphalt,  cold  ( 1 50  tons  minimum,  pkgs. 

weighed  in,  F.  O.  6.  plant,  Maurer, 

N.J.),perton $43.00  

■  Asphalt  filler,  per  ton $45.00  $30.00 

Cement  (carload  lots).  New  York,  per 

bbl $3.20  $3.20 

Cement  (carload lots),  Chicago, per  bbl.  $3.34  $3.34 

Oment  (carload  lots),  Seattle,  per  bbl..  $3.68  $3.68 

Linseed  oil  (raw,  5  bbl.  lots) ,  New  York, 

pergal $1.48  $1.53 

Linseed  oil  (boUed,  5  bbl.  lots),  New 

York,  pergal $155  $1.60 

White  lead  (100  lb.  keg).  New  York, 

centsperlb 13  13 

Turpentine  (bbl.  lots) ,  New  York,  cents 

pergal 70  to  71  69J 

t  These  prices  are  f .  o.  b.  works,  with  boxing  charge*  extra. 
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Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — The  Tren- 
ton City  Commission  has  asked  the 
Trenton  &  Mercer  County  Traction 
Corporation  to  lay  new  track  on  West 
State  Street,  from  Williow  to  Calhoun 
Streets.  The  present  track  has  sunk 
below  the  surface  of  the  brick  pave- 
ment.. 

Brooklyn  (N.  Y.)  Rapid  Transit  Com- 
pany.— Announcement  has  been  made  by 
the  Brooklyn  Rapid  Transit  Company 
that  the  Culver  elevated  line  in  Brook- 
lyn will  be  placed  in  operation  on  Mar. 
16.  For  the  present  the  terminus  of 
the  line  will  be  at  Kings  Highway. 
Within  a  few  weeks  it  is  expected  to 
extend  the  operation  to  Avenue  U  and 
later  to  Coney  Island,  which  will  be  its 
final  terminus. 

Columbus  Railway,  Power  &  Light 
Company,  Columbus,  Ohio. — In  connec- 
tion with  street  improvements  being 
made  by  the  city,  the  Columbus  Rail- 
way, Power  &  Light  Company  will  con- 
struct 6.75  miles  of  single  track. 

Oklahoma     Union     Railway,     Tulsa, 
Okla. — Announcement   has   been   made 
in    Tulsa    that    the    Oklahoma    Union 
Railway  has  just  completed  a  survey 
from  Kerfer  to  Okmulgee,  via  Mounds 
and  Beggs  and  will  build  the  extension 
to  the  Okmulgee  county  metropolis  this 
year.    This  company  also  contemplates 
the  construction  of  a  line  from  Tulsa 
northward  to  Nowata,  via  CoUinsville. 
Philadelphia,    Pa. — Sealed    proposals 
will  be  received  by  William  S.  Twining, 
Director  Department  of  City  Transit, 
until  March  25  for  the  construction  of 
68  column  foundations  of  concrete  in 
Front  Street  from  above  Arch  Street 
to  Callowhill  Street,  Frankford  Elevat- 
ed  Railway,  contract  No.  500.     Plans 
and  specifications  may  be  obtained  at 
the  office  of  the  Department,  Mershon 
Building,  upon  deposit  of   $10,  which 
will   be   refimded   upon   return   of  the 
plans. 


American  Railways,  Philadelphia,  Pa. 

— Arrangements  have  been  completed 
by  the  American  Railways  for  the  in- 
stallation of  new  boiler  equipment  at 
Keyport. 

Jackson  Railway  &  Light  Company, 
Jackson,  Tenn. — The  carhouse  of  the 
Jackson  Railway  &  Light  Company,  to- 
gether with  seven  cars  and  two  trailers, 
was  recently  destroyed  by  fire.  Plans 
are  being  made  for  the  reconstruction 
of  the  building. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Kansas  City,  Lawrence  &  Topeka 
Railroad,  Kansas  City,  Mo. — The  car- 
house  of  the  Kansas  City,  Lawrence  & 
Topeka  Railroad,  which  was  destroyed 
by  fire,  will  be  rebuilt  at  a  cost  of 
$3,000. 

Ohio  Service  Company,  Coshocton, 
Ohio. — The  Ohio  Service  Company  is 
installing  an  additional  4000-kw.  at  its 
plant  in  New  Philadelphia  and  is  con- 
templating the  installation  of  a  new 
switchboard  at  its  Dennison  substation, 
and  also  the  erection  of  a  parallel  cir- 
cuit of  33,000-volt  transmission  lines 
from  New  Philadelphia  to  Dennison  and 
from  Newcomerstown  to  Cambridge. 

Pacific  Power  &  Light  Company, 
Astoria,  Ore. — Plans  have  been  made 
by  the  Pacific  Power  &  Light  Company 
for  the  erection  of  a  new  power  plant 
on  the  grounds  adjoining  its  existing 
plant  at  Astoria.  The  capacity  of  the 
proposed  plant  will  be  4500  hp. 


Standard  Underground  Cable  Com- 
pany, Pittsburgh,  Pa.,  announces  the 
appointment  of  Robert  T.  Lozier  as 
special  representative. 

Belden  Manufacturing  Company,  Chi- 
cago, 111.,  manufacturer  of  wire  and 
cable,  it  is  reported,  has  increased  its 
capital  from  $1,000,000  to  $1,500,000. 

Chicago  Pneumatic  Tool  Company  an- 
nounces the  removal  on  March  1  of  its 
Cleveland  district  office  from  room  813 
to  rooms  406-408  Engineers'  Building. 
Captain  Neale,  Civil  Engineer-in- 
Chief's  Department,  Room  1004,  Admi- 
ralty, London,  S.  W.  I.,  desires  catalogs 
from  manufacturers  of  electric  railway 
equipment  for  purpose  of  reference. 

Smith-Ward  Brake  Company,  Brook- 
lyn, N.  Y.,  reports  that  B.  B.  Ringo, 
who  was  commissioned  as  ensign  in  the 
engineering  corps  of  the  Navy  at  the 
outbreak  of  the  war,  has  returned  to 
his  former  duties  with  the  company. 
He  is  now  general  manager  and  assist- 
ant  treasurer   of   the    company. 

Edward  A.  Miller  has  been  appointed 
assistant  superintendent  of  the  Jersey 
City  plant  of  the  Metal  &  Thermit 
Corporation,  New  York,  N.  Y.  Mr. 
Miller  was  one  of  the  pioneers  in  auto- 
genous welding  and  cutting,  having 
established  the  first  oxyacetylene  shop 
in  New  York  City  early  in  1908  under 
the  corporate  form  of  the  Acetylene 
Welding  Company.  Among  his  notable 
jobs  in  the  past  have  been  the  removal 
of  the  abandoned  sheet  metal  piling 
encountered  under  the  pneumatic 
foundations  of  Dry  Dock  No.  4  in  the 
Brooklyn  Navy  Yard  in  1910  and  1911 
and  the  demolition  of  the  ruins  of  the 
old  Equitable  Building  in  New  York 
City  in  1912. 

J.  G.  Brill  Company,  according  to 
press  reports,  is  working  its  factory 
about  90  per  cent  capacity.  Most  of 
the  direct  government  contracts  for 
work  outside  of  the  company's  regular 
line  have  been  completed.  But  it  is 
still  working  on  a  good  many  orders  for 
cars  for  concerns  such  as  the  Emer- 
gency Fleet  Corporation  and  others  in- 
directly connected  with  government  un- 
dertakings. There  are  some  inquiries 
in  the  market  which  suggest  interest 
being  taken  by  street  railways  in  the 
matter  of  new  equipment,  but  costs 
have  so  far  not  lowered  much.  The 
$8,200,000  business  on  the  books  of  the 
Brill  company  is  sufficient  to  keep  it 
busy  for  the  next  six  months. 


Capt.  George  Sykes,  R.  A.  F.,  A.  M. 

I.  E.  E.,  who  has  been  in  the  United 
States  nearly  four  years,  attached  to 
the  British  War  Mission  in  a  commer- 
cial capacity,  sails  for  Europe  in  May. 
He  has  joined  Messrs.  Dutilh-Smith  Mc- 
Millan Company,  an  international  house, 
as  London  manager  of  its  engineering 
and  railroad  departments.  For  many 
years  prior  to  the  war  Captain  Sykes 
was  connected  with  electrical  manufac- 
turers in  the  sales  and  engineering  de- 
partments and  with  power  and  traction 
corporations.  He  will  be  glad  to  hear 
from  firms  wishing  to  introduce  electrjc 
railway  equipment  in  Europe.  His  New 
York  address  is  50  Broad  Street  and  his 
London  Office  is  Central  Building,  Tote- 
hill  Street,  Westminster. 

Meachem  Gear  Corporation,  Syracuse, 
N.  Y.,  with  offices  at  411  Canal  Street, 
has  been  incorporated  for  the  purpose 
of  taking  over  from  the  New  Process 
Gear  Corporation   the  manufacture   of 
New  Process  rawhide  pinions  and  for 
the  general  manufacture  of  gears  of  all 
kinds.     The    company   is    incorporated 
for  $300,000  and  hag  purchased  a  three- 
story  building  which  is  to  be  devoted 
entirely  to  the  manufacture   of  gears. 
The    Meachems    organizing    this    com- 
pany are  the  same  who  owned  and  con- 
trolled the  New  Process  Gear  Corpora- 
tion   and    the    New    Process    Rawhide 
Company  for  a  period  of  thirty  years, 
and   associated  with   them   are   George 
W.  Wood,  secretary  and  superintendent, 
and   H.   W.   Kiddle,   assistant   superin- 
tendent, who  had  charge  of  the   man- 
ufacture  of   rawhide   and   the   rawhide 
pinion  department  of  the  old  company. 
The  plant  purchased  is  now  being  re- 
modeled and  was  to  begin  operations  on 
March  1,  at  which  time  it  takes  over 
the  rawhide  pinion  business,  the  hide 
plant  at  811  Free  Street,  Syracuse,  and 
all  of  the  raw  materials   and  uncom- 
pleted orders  pertaining  to  this  branch 
of  the  business. 


New  Advertising  Literature 


Strauss  Bascule  Bridge  Company, 
Inc.,  Chicago,  111.:  A  70-page  illus- 
traded  bulletin  of  trunnion,  bascule  and 
direct-life  bridges. 

Cokal  Stoker  Manufacturing  Com- 
pany, 48  West  Division  Street,  Chicago, 
111.:  Two  folders  on  "Cokal"  hand- 
operated  stokers. 

Smith-Sewell  Company,  90  West 
Street,  New  York  aty:  Bulletin  No. 
26  on  the  construction,  uses  and  opera- 
tion of  Francke  flexible  couplings  of 
the  heavy  pattern  type. 

Blaw-Knox  Company:  Small  booklet 
descriptive  of  the  fabricated  steel  plate 
work,  transmission  towers,  steel  forms 
for  concrete  construction  and  other 
products  of  the  company. 

Cutter  Company,  Philadelphia,  Pa.: 
A  circular  noting  the  growth  of  the 
company's  circuit-breaker  business  in 
twenty  years.  Illustrations  of  two  styles 
of  this  company's  apparatus  accompany 
the  circular. 
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Peacock  Brakes  from 
Coast  to  Coast 


San  Francisco  has  many  reasons 
for  using  Peacocks 

Listen  to  what  the  Master  Mechanic  of  the   United   Railways  of   San 

Francisco,  said  about  operating  conditions  in  that  city : 

"Probably  no  other  city  in  the  United  States,"  he  said,  "needed  a  light 

car  so  much  as  San  Francisco,  for  on  account  of  our  many  grades,  the 

average  energy  consumption   per   car-mile  greatly  exceeds  that  of  other 

cities." 

The  italics  are  ours.    They  explain  why  Peacock  Brakes  to  the  number  of 

681  have  been  installed  since  the  company  decided  to  make  the  cars  "safer 

and  cheaper  to  operate." 

Peacock  Brakes  insure  SAFETY  on  the  grades  and  ECONOMY  when 

it  comes  to  avoiding  turn-ins  due  to  brake  repairs. 


Next  ^/o/>— PORTLAND 


National  Brake  Co. 

Buffalo,  N.  Y. 
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;B  arck^era  s^  ^g^rtgiive  er« 


Jforb,  Bacon  &  Dav(8, 


New  Orleans 


Engineers. 

115  BROADWAY 
NEW  YORK 


San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


43  EXCHANGE  PLACE 
LONDON 


CONTRACTORS 
OPERATORS 
NEW  YORK 

CHICAGO 


STONE  &  WEBSTER 

Industrial  Plants  and  Buildings.  Steam  Power  Stations.  Water 
Power  Developments.  Substations.  Gas  Plants,  Transmission 
Lines.  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE   INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON   &  PORTER 

ENGINEERS 
REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 
CHICAGO  NEW  YORK  SAN   FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

Uluminatlug  Bldg. 


YOUNGSTOWN,  OHIO 

Mahoning  Bank  Bldg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION   AND   MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


76  West  Monroe  St. 


CHICAGO,  ILL. 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC   INSTITUTE 
WORCESTER,    MASSACHUSETTS 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  Bldg. 


CHICAGO 

784  Continental  &,  Commercfal 
National  Bank  Bldg. 


H.  M.  Byllesby  &  Company,  Inc. 

S^^  ^2^^  CHICAGO  TACOMA 

Tnnity  Bldg.  N.,.  208  So.  La  Salle  St..  Waslungton 

Purchase,  Finance,  Construct  and  Operate  Electric  Light 

Gaa.  Street  Railway  and  Water  Power  Properties 

Examination  and  reports  Utility  .Securities  Bought  and  Sold 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraisal*,  Reorganization* 
683  Atlantic  Ave.,  Boston,  Mass. 


THE  P.  EDW.  WISH    SERVICE,  Inc. 
Suite  1710  DETECTIVES  Suiu  715 

Park  Row  Bldg.,  New  York       Board  of  Trade  Bldg.,  Boston 


When  vvritin;  the  advertiser  for  information  or 

prices*  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,   Photometrical  and 

Mechanical  Testing. 

80th  Street  and   East   End   Ave.,   New  York,  N.  Y. 


Scofield  Engineering  Co.    ^"SiH^&.PmtpA' 

POWER  STATIONS  OAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELKCTRIC  RAILWAYS 
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Now  Ready 

McGraw  Electric  Railway  List 

for  February,   1919 

It  contains  valuable  information  of  the  following  character : 


OHIO. 

AKKUN.     140,000.     (1917). 

779— Xortheru  Ohio  Traction  A 
Lt.  Co — Office,  80U  Terminal  Bldg. 
(Controls  Canton-Altron  Contol.  Ry. 
Co.,  which  was  formed  by  consolida- 
tion of  rhe  Canton-Alcron  Ry.  Co.,  ("an- 
ton-Ncw  Philadelphia  Ry.  Co.  and  The 
Tuscarawas  Trac.  Co. ;  also  owns  entire 
capital  stoclt  of  Altron,  Wadsworih  & 
Western  Trac.  Co.)  (Connects  Cleve- 
land, Altron,  Canton.  Massillon,  Wads- 
worth,  Barbenon,  Kent,  Ravenna,  Nftw 
Philadelphia  and  Uhrichsville.) 
Free.  U.  C.  Cobb, 

14  Wall  St.,  NewTorli,  N.  Y.  \ 

(T.  A.  ICenney "  " 

V.  Prests.  ■{  Gen.  Mgr. 

(     A.  C.  eiinn Akron 

Sec.  Chas.  H.  Lahr. " 

Asst.  Sec.  &  Asst.  Treas. 

Geo.  Sprague,  Jr 14  Wall  St. 

New  York,  N.  Y. 
Gen.  Audr.  H.G.  Kessler,    "         "       " 

Treas.  Jamee  Sweeney '.Akron 

Gen.  Mgr.  A.  C.  Blinn ,      '• 

Gen.  Supt.  Ry.  Dept. 

Frank  I.  Hardy " 

Gen.  Supt.  Elec.  Dept. 

L.  G.  Tighe " 

Traffic  Mgr.  Chas.  A.  Laney " 

Claim  Agt.  E.  O.  Carpenter " 

Pnr.  Agt.  RuBsellJ.  Harter " 

Engr.MaJnt.of  Way 

E.D.Eckroad " 

Supt.  Shops,  K.  D.  Lfavitt " 

Park  Mgr.  C.  Y.  Riddle Canton 

Powrr  sta.  eqnip.  1-2000  kw.  G.  E.  8 
p,  2-450  kw.  &  l-80n  kw.  26  tnrb.  3  p.  25 
a.  c.  comp.  Corliss  «ng  &Een.  SfOO  h.p. 
Akron— 5  a.  c.  tnrbo-gen.  West.  tot.  67.000 
kw.  60  cys;  16,600  hp.  b.  Bab.  &  W,  Bad; 
2750  hp.  tnrb.  (wtr.)  Trnmp;  trans,  volt 
22,000-13,200  v;  trolley  volt.  600  v. 

18  sub  sta.  tot.  cap.  23,700  kw;  30  rot. 
conv.  4  mo.  gen.  pets. 

Power  stas.  at  Canton  and  Akron; 
repair  shops  at  Kenmore,  Canton  and 
Silver  Lake  .let. 

Renches  Springfield  Lake  (leased), 
Meyers  Lake  (ownt-d).  Silver  Lake  Park 
{leaded)  and  Summit  Lake  (leased). 


The  correct  name  and  address  ol 
every  electric  railway  in  the 
United  States,  Canada.  Mexice 
and   West   Indies. 

The  address  of  the  main  office. 

The  names  of  affiliated  or  controllins 
corporations . 


^ 


The  main  point*  en  the  route. 


216.5  miles:  4-8 H^g:.:  345  motor ^ 
and  45  other  car^;  1  elec.  loco.  Com- 
pany does  general  ilg.  and  pwr.  busi- 
ness. •TS^ 


J  The  correct  names  and  business  ad- 
dresses of  the  executives  and  chief 
operating   men. 


The   power   plant   equipment . 


/The  traitsraissien  voltac*. 
The  trolley  voltage. 

^The  suhstatlon  equipment. 

,The    location    of    the    power    etatioBs 

and  repair  shops. 
,  The  parks  reached  and  whether  cw>- 
trolled  or  leased. 
The  mileage  of  the  road. 
/  Jhe  number  and  kind  of  rolling  stech 
owned . 
The  gage  of  track. 
^Whether    the    Company    also    does    a 
lighting  and   power  business . 
.^Whether   a   change   in    the   Company 
has  been  made  since  the  last  edi*' 
tion  was  published . 


In  addition 
the  McGraw 
Electric  Railway 
List  contains — 


An  alphabetical  list  of  electric  railway  officials  in 
the  United  States,  Canada,  Mexico  and  West  Indies, 
with  a  ready  reference  by  number*  to  the  road  with 
which  each  man  is  connected. 

An  alphabetical  index  to  all  companies  listed,  in- 
cluding those  also  that  are  either  operated  by  or 
consolidated  with  the  companies  under  which  num- 
ber they  are  listed. 

A  directory  of  all  electric  railway  associations 
with  the  names  and  business  addresses  of  the  officers 
of  each  society. 

The  data  are  new,  correct,  complete,  dependable. 
The   book  is   a  distinct  and  valuable  service   to  the 
A  copy  sent  on  ten  days'  approval. 

$7.50  per  year  (2  issues) ;  $4.00  single  copy. 

McGraw-Hill  Company,  Inc. 

lOth  Avenue  at  36th  Street,  New  York 
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Because 
of    the    Gov- 
ernment's     war 
requirements,  we   in- 
creased   our    welding 
capacity    to    such    an    extent 
that   today    we   are   one   of   the 
largest  users  of  both  the  electric  and 
oxy-acetylene    processes,    as   applied    to 
plate  work,  in  the  United  States. 
We  solicit  your  inquiries  for  welded  (also  pressed 
and  riveted)  steel  plate  products  of  every  description, 
including:  accumulators,  agitators,  water  boshes,  anneal- 
ing   boxes,    containers,    digesters,    filters,    gear    guards, 
kettles,  ladles,  pans,  penstocks,  air  receivers,  stacks, 
standpipes,    miscellaneous    tanks,   miscellaneous 
blast  furnace  work,  etc. 

We  specialize   in  the  conversion  of  troublesome 
castings  and  riveted  work_  into  the  more  sat- 
isfactory and  efficient  Welded  structure. 

BLAW-KNOX  COMPANY 

605  Farmers*  Bank  Bldg.,  Pittsburgh,  Pa. 

New  York,   165  Broadway 

Chicago,  Peoples  Gas  BIdg. 

San  Francisco,  630  Monadnock  Bldg. 

Sheffield.  Eng. 

Foreign  Sale*  Representatives 

Gaston.  Williams  & 

Wigmore,  Inc., 

39  Broadway. 

New  York  City 
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Why  are  Over  100  Electric  Railways 

Using  These  Joints? 


"Apex"  Joint  for  Guard 
and  Girder  Rail 


Because  they  mean 


''Simplex"  Joint   tor  High  Tee   RaU 


Less  Time  and  Money  to  Install  —  and 
Greater  Strength  and  Conductivity 

Why  spend  time  and  money  to  repair  broken  track  or  to  bolt  on 
joints  that  eventually  shake  loose — when  for  no  greater  investment 
you  can  install  joints  that  show^  greater  strength  and  conductivity  than 
new,  unbroken  rails?  A  deflection  test  of  the  APEX  Joint,  made  by 
Robert  W.  Hunt  &  Co.  of  Chicago,  showed  under  maximum  wheel 
load  (entirely  suspended)  a  deflection  of  but  .018  in.  Permanent  set  • 
.000  in.  A  test  of  the  SIMPLEX  Joint,  made  by  the  Bureau  of 
Standards,  Washington,  D.  C,  showed  the  conductivity  of  this  joint 
as  138  against  100  on  unbroken  rail. 

You  will  be  glad  to  know  that  the  PRICE  of  this  Joint  material, 
and  of  Indianapolis  Welders  is  still  remarkably  low,  and  our  stock 
guarantees  prompt  deliveries. 

If  contemplating  any  new  work — get  owr   figures  on  Solid  Manganese  Crossings. 

Indianapolis   |Switch   &   Frog   Company,    Springfield,    Ohio 

Uaen  of  Indianapoli*  Patented  Weldert,  Jointt  and  Welding  Supplies  Fully  Protected. 
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Obliterates  the  Rail  Joint 


Bowery,  Between  Chatham  Sauare  and  Bayard  St. 


Finished  Thermit  fully  welded 
Insert  Bail  Joint 


Thermit  Insert  Welds 

4  Years  Under  Heavy  Traffic 

—  No  Breaks  — 


Other 
Thermit    Uses 

Making  up  special 
work.  Welding 
compromise  joints. 
Repairing  broken 
motor  cases  and 
car  truck  frames. 
Rendering  the 
Electric  Railways 
independentof  any 
shortage  of  new 
steel  products. 


Four  years  ago  all  rail  joints  on  the  Third  Avenue 
Railway  System  were  obliterated  by  the  Thermit  Insert 
Weld  Process. 

Since  then — in  spite  of  continuously  heavy  traffic — in 
spite  of  the  terribly  severe  winter  of  1917-18  with  its 
months  of  zero  weather — no  breaks  have  occurred. 

This  is  only  one  instance  of  Thermit  Insert  Weld  effi- 
ciency. These  welds  not  only  insure  a  smooth,  contin- 
uous track,  but  a  track  that  stays  smooth  and  stays 
continuous  during  the  entire  life  of  the  rail.  The 
Thermit  Insert  Weld  Process  is  the  only  process 
whereby  you  can  repair  a  not-too-battered  rail  joint 
without  inserting  a  new  piece  of  rail.  Send  for  Catalog 
No.  12 — or  a  personal  representative. 


METAL  &  THERMIT  CORPORATION 

Successors  to  Goldschmidt  Detinning  Co.  and  the  Goldschmidt  Thermit  Co. 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St..  San  Francisco.     15  Emily  St.,  W..  Toronto,  Ont.     7300  So.  Clinton  Ave.,  Chicaero. 

1427-1429  Western  Ave..  Plttsburtrh,  Pa. 

Factories  located  at  Chrome,  N.  J.;  Wyandotte,  Mich.;  East  Chicago,  Ind.:  Jersey  City,  N.  J. 

niiiiiiiiiimiiiiiimiiiiirriiiiiiiwiiiHiiiiiitiiiintiiiiiiHHiiniiiiimiiiiHMiiinHiiMiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiitiiiiiniiiiiniiiimiiiiiiiiiiimiiiiiuiiiiiiMiiiiniiiiniiiiiitiiiiiiuMiiiHiiiiirMiiiiiniii^ 
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ITl^e-MEmANICAL  RAILWAY  TIE  g 
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What's  the  Answer? 

Here  is  a  "terrible  example"  of  joint 
failure.  The  rails  are  low  and  uneven. 
It  looks  hopeless.  What's  the  answer  to 
the  question  of  how  to  rehabilitate  that 
joint  quickly  and  at  lowest  cost? 


The  Answer  Is 
to  Install 
the  Efficient 


Dayton  Rail  Joint  Booster 


With  this  Joint  Booster  low  joints  are 
repaired  and  rail  ends  brought  to  surface 
quickly  with  comparatively  small  cost 
and  without  in  any  way  interrupting  car 
operations.    Their  installation  is  simple. 

The  Dayton  Rail  Joint  Booster  is  an 
adaptation  of  the  Dayton  Mechanical 
Tie.  Consists  of  a  white  oak  block  24 
inches  long,  10  inches  wide  and  5  inches 


high  embedded  in  a  >^-inch  cushion  of 
asphalt  and  supported  by  angles.  The 
top  of  the  block  is  covered  by  a  >4-inch 
steel  plate,  on  which  the  rail  rests.  Eight 
bolts  with  rail  clips  pass  through  angle 
plate  and  block  and  are  anchored  in 
metal  strips  which  extend  beyond  the 
block  and  provide  an  additional  means 
for  anchoring  the  joint  booster  in  the 
concrete. 


THE  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 

DAYTON,  OHIO 
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Getting  Down  to  Bedrock! 


Burdens,  grievous  ones,  have  fallen  on  the  industry 
as  a  result  of  the  war  But  the  old  saying  '"Tis  an 
ill  wind  that  blows  no  one  good"  is  still  true.  The  war 
has  forced  us  to  get  down  to  bedrock  at  the  roots  of  our 
problems  in  many  instances.  It  has  taught  us  that  we 
can  save  in  many  ways  that  we  before  had  not  dreamed 
possible.     It  has  to.-"  o«.ot.  o„,v,o  nf  the  old  traditions 


Investigate  the  Savings 
made  possible  by 

IRVINGTON 

Insulation 


There  may  be  many  ways  that  Irvington  Insulation 
Products  can  save  you  money — ways  in  which  you  be- 
fore had  not  fully  considered  or  deemed  possible. 

Perhaps  a  little  bit  better  grade  of  oiled  silk  or  flexible 
varnished  tubing  or  coil-winding  paper  may  be  just  ex- 
actly what  is  needed  to  stop  a  power  loss  that  is  draining 
away  money  all  unsuspected. 

We  can  furnish  that  better  grade  of  insulating  product.  The 
reputation  made  by  Irvington  Black  (and  Yellow)  Varnished 
Cambric  will  be  amply  sustained  by  the  balance  of  our  products. 
They  insure  high  resistance,  high  dielectric  strength,  non-hygro- 
scopic and  heat  resisting  qualities,  as  well  as  neutrality  to  chem- 
ical action. 


Irvimgton  Varnish  £tlNsuiJV.TOR.^' 

Ig  vinoton..  Mew  Jersey: 
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ColumbiaTools  on  the  Job  f  orYou ! 

Turning  Out  Bearings 


You  will  understand  the  perfection  of  Columbia-made  products 
when  we  tell  you  that  we  have  several  hundred  machine  tools  alone. 

Practically  each  tool,  be  it  drill,  shaper,  borer,  grinder,  planer  or 
lathe,  is  handled  by  the  same  man  day  in,  day  out. 

Such  specification  inevitably  results  in   turning  out  the  best 
possible  work. 

That's  only  one  of  the  many  reasons  for  using  Columbia-made 
products. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Avenue  and  Chestnut  Street,  Brooklyn,  N.  Y. 


TOOLS 

Armature   and   axle  straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting  moldk 

Banding  and  heading  machines 

Car  hoists 

Car  replacets 

CoQ  taoing  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


W.  R.  Kirschner  Co.,  Inc.,  N.  Y. 

Holden  &  White,  Inc.,  Chicago 

F.  F.  Bodler,   San  Francisco 

Railway  &  Power  Eng.  Corp.,  Ltd.,  Toronto,  Can. 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and  field  coils 

Bearings  (Axle  and  Armature) 

Brush-holders    and    brush-holder 

Brake,  door  and  other  handles 

Brake  forgings.  riggings,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases  (steel  or  mall,  iron) 

Grid  resistors 

Third-rail  shoe  beams  and  accesaories 

Trolley  poles  (steel)  and  wheels 


sprmgt 
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C-15 

Coin 
Register 


"INTERNATIONALS"  On  All 

Washington  Cars 

After  a  thorough  consideration  of  their  particular  fare 
collection  needs  the  Capital  Traction  Co.  and  the  Washing- 
ton Railway  and  Electric  Co.  of  Washington,  D.  C,  ordered 
International  C-15  Coin  Registers  and  Type  C-16  Fare 
Boxes  for  their  cars. 

The  C-15  Coin  Register  will  be  used  on  the  "long  run" 
cars  and  the  C-16  Fare  Box  on  the  "short  run"  cars  where  it 
is  necessary  to  have  the  fare  collecting  equipment  easily 
movable  from  one  end  of  the  car  to  the  other. 

The  fact  that  the  use  of  International 
Equipment  facilitates  the  handling  of 
large  crowds  without  confusion  and 
consequent  schedule  delays  assures  reg- 
istration of  every  paid  in  fare  and  makes 
the  conductor's  work  easier  and  more 
efficient  had  much  influence  in  its  selec- 
tion. 

Take  advantage  of  our  varied  experi- 
ence with  the  problems  of  fare  collec- 
tion and  with  the  development  of  Fare 
Collecting  Devices.  Put  your  problems 
up  to  us. 

The  International    Register  Co. 
15  Throop  Street,  Chicago 


Type  C.16, 
Fare  Box 
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ECONOMY  IN 
REPLACEMENTS 

IT'S  THE  CONSTANT  "LITTLE  REPAIRS"  THAT  BUILD 
UP  BIG  MAINTENANCE  COSTS 

If  you  will  check  up  on  the  cost 
of  the  work  that  is  being  done 
along  your  line — not  the  big  re- 
placement and  new  construction 
work — but  just  the  little  jobs  re- 
placing a  few  rotted  crossarms, 
or  a  few  decayed  tires,  or  a  bit  of 
fencing,  you  will  probably  be 
surprised  to  find  how  much  these 
items  total  in  the  course  of  a  year. 

Of  course  you  are  never  going 
to  get  away  from  all  of  this  sort 
of  expense,  but  you  can  eliminate 
a  surprisingly  heavy  proportion 
of  it  by  using 

CYPRESS 

"THE  WOOD  ETERNAL" 

not  only  on  new  construction, 
but  on  all  replacement  work. 

ALL-HEART  CYPRESS 

comes  the  nearest  to  being 
"decay-proof"  of  any  lumber 
suitable  for  railway  use. 

Several  of  the  largest  railway  com- 
panies in  the  country  have  found  the  use 
of  cypress  a  paying  investment. 


THEY'VE  LEARNED  TO  INSIST  ON 

SEEING    THIS    MARK    ON    EVERY    ^    ^-     . 

BOARD    AND   ON    EVERY    BUNDLE.    ^*JiSJi 

The  data  that  substantiates  this  fact  will 
be  promptly  furnished,  if  you  ask  for  it. 

SOUTHERN  CYPRESS  MFRS'  ASS'N 

1265    Hibernia    Bank   Buildins,    New    Orleans,    La.,    or 
1265  Heard  National  Bank  Building,  Jatkionville,  Fla. 


Metal  Tickets 

for 

Fare  Register 


Enlarged  to  Ij  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs     developed     ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the  » 
dies  and  the  tickets. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 

Established  1802 

Waterbury,  Conn. 


New  York 
Chicago 


Boston 
Detroit 
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A  lighter,   better   insulated 

crossing  | 

Quickly    and    easily    installed,    stronger,  | 

lighter  by  25%,  made  of  the  best  homo-  | 

geneous  sheet  steel  and  has  renewable  insulated  run-  | 

ways — all    points    worth    considering    when    ordering  § 

material  for  rehabilitation.  I 


Two  Items  from  the  Anderson  Line — Write  for  Catalog  No.  8 


One  Turn  Here 


Take-up' 


A  strain  that  cuts 
time  in  half 

The  ingenious  double  take-up  of  this 
Strain  does  the  work  in  just  one-half  the 
time  required  by  other  designs. 
Any  saving  of  time  is  real  economy;  and 
the  SAVING  represented  by  such  econ- 
omy is  imperative  to  every  electric  rail- 
— IV  line  today. 


Albert  &  J.  M.  Anderson  Mfg.  Co. 


289-293  A  Street 


Boston,  Mass.,  U.  S.  A. 


(Established  1877) 

BRANCHES: 

New  York,  130  Broadway 
Chicago,  105  So.  Pearborn  Street 
Philadelphia,  l'j»  Real  Estate  Trust  Bide. 
London,  E.  C,  48  .^lilton  Street 

niiuiilliiuilMiiiirMiiiiiiiiiiiiiiiniiiilllHuniMiittiiinttiinitiMiiiiniiuMiiitiiiiiiMiniiiinuiiinMiiiiriiiiiiiiinniiiiriiiiiiiinMiiiiiiiiniMiiiiMiHiMiniiMiiiiiiiiiiiiiniiiiiiiMiniMiiiiMiiiiiiiiiiiiiniiiinii^ 
JHltiiiiiiiiiHiinniiiiiMiiiiiiuillinMinihiHuiiiiiiiilMlillinHiiiiiMiinilllluilllriiiiiiHiinMilUMlMililiniiiiiHiiiiiiiiuMllllllluilllllliiuniliiliMiiutiiiiiiMiiiiiiiniiiiiiiiiiiiiHiiuiiiiiiniiniiiiuiiiiii^ 

I  Now  is  the  time  to 
I  put  in  that  long- 
I  neglected  repair 
I  and  maintenance 
I  work — and  use  the 

I  ERICO  Portable  Welding  Rheostat 


The  War  showed  the  Electric  Railways 
how  they  could  get  along  with  almost 
practical  suspension  of  maintenance. 
But  the  time  has  come  to  rejuvenate 
equipment — and  to  do  it  for  the  least 
cost  in  time  and  money. 

There  is  still  service  in  many  of  the  old 
armature  shafts,  flat  wheels,  gears  and 
other   important   parts   if   they   are   re- 


claimed by  the  Erico  Portable  Welding 
Rheostat. 

This  outfit  is  a  time,  money,  labor  and 
equipment  saver  in  the  shop,  an  excellent 
bonding  outfit  when  used  in  connection 
with  the  Erico  Portable  Bonder. 

Its  exceptionally  light  weight,  portability 
and  large  voltage  range  have  appealed 
to  many  users. 


The  Electric  Railway  Improvement  Co.,  Cleveland 


nHiiHiiiiiiiiuniiiiiiiMiiniiniiuniiniiiiiiiitiiniitMiniMiniiMiiiiiniiitMMitriiiiiMiiiiiiiiiitiiiiiiiliiimiiiiiiiiiiiiMilliiiiiiililiiililliiHiiirmiiimiiim 
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You  are  assured 


Minimum  ^^^v/^^^^^H  Maximum 

Cost  ^^^KV»di^^^V  Mileage 


F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

GRIFFIN  WHEEL  COMPANY 

Chicago  Detroit  Denver  Boston  St.  Paul  Tacoma  Los  Angeles  Kansas  City 

Main  Office:  McCortnick  Building,  Chicago,  111. 

^iiiiniMiiniiiiniMintiiiiniiiiniiiinMiiitiiiiMiiiniiiiiiiiitiMiiriiiiiMniiiiiiiiiiiiiiniiiiMiniuiiiiiniMiiiiiiiiMiiMiiiiMiiinuiiiiiiiiiiMiniiiiiiiiiiiuiii^ 
^trMntMiuHiiiiiiiiiiiiMiiiiiiiiniiiHMniiiiiiiiininiiiiiMinMiiuiiiiiiiiitiiiniiiiiiiiiMiiHiiiHiiininiiiiiiiiinniniiiniiiniiitMiiiiiiiuimiiniiiniiiniiniiiH^ 

When  You  Next  Buy  Tool  Steel 

The  thought  uppermost  in  the  mind  of  the  purchaser  should  include  the  two 
words  Quality  and  .Service.     Materials  for  , 


Carnegie  Tool  Steels 


are  selected  and  carefully  treated  during  manufacture  to  insure  and  maintain  a 
high  quality. 

The  endeavor  of  this  company  at  all  times  is  to  meet  every  requirement  of  its 
trade.   Carnegie  service  goes  with  all  its  products. 

On  the  basis  of  experience  this  company  recommends  for  tools  its 
carbon'steels  made  in  the  electric  furnace. 

Carbon  steels  properly  made  and  properly  treated  will  serve  the  requirements 
of^the  tool  maker  for  most  purposes  as  well  as  more  expensive  alloy  steels. 

Tool  steels  are  marketed  through  Carnegie  Warehouses. 

Quotations  and  literature  can  be  had  from  any  Carnegie  Office. 

Send  for  the  pamphlet — Tool  Steels. 

Carnegie  Steel  Company 

4-64  Frick  Building  Annex,  Pittsburgh,  Pa. 

1210 
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S3 


iiiiiiiiiiiiiiuiiiiitiiiimiiiiiiiiiiM' 


"STANDARD" 


Steel  Tires  Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies  Rings  Roll  Shells 

Steel  Springs 


BRAND 


"The  'Standard'  Brand  on  your  material 
is  an  assurance  of  eventual  economy." 


BRAND 


STANDARD  STEEL  WORKS  CO. 

GENERAL   OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 


CHICAGO 
ST.  LOUIS 
HAVANA,  CUBA 


RICHMOND 
SAN  FRANCISCO 
NEW  YORK 
MONTEREY,  MEX. 


MEXICO  CITY 
LONDON,   ENGLAND 
PARIS,  FRANCE 


^.iiiiiiiiiiiiiiiiiirijiiiiiiiiiiimiiiiiir iiiiiuj ii iiiiiijiriiijiiiriiiinriiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiriiiijjuiijnriijjiiiiiiiiiiui iiiiiiiiiiiiiir iiiiiiriiiiniiiiiiriiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiniiiiiiiiiimriiiimiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiimiiiimiiu 

^liiiMuiiiimiiiiiniiiiiiiiiiiiiiiriiiiniiiiiuuiiiiuMiiniiiiiuuiiiiiiiiiiiMiiiniiiiiiiMiiniiiiiiiiiinuMiuiiiiuiiiiiuiiiuiiiiiuiiiiiMiiiuiiiiimiuiiiiiimiiiiuiiiiiiiiiiiiiuiiuiiiiiiiiiiiitiiiii^^^ 


WHICH  G 


One  bidder 

usually 

buys 

at  a  sale  price. 


A  number  of  bidders 

enables  the  seller 

to  get 

full  market  value. 


When  you  have  Second  Hand  Equipment  to  sell  you  want  all 
the^  bidders  possible. 

Advertising  secures  more  bidders. 

An  advertisement  in  one  issue  may  make  a  sale  possible  but — to 
sell  at  the  best  price  you  must  have  a  choice  among  a  number  of 
buyers. 

A  number  of  insertions  will  get  them  for  you. 

BE  SURE — advertise  your  equipment  until  it  is  sold.  Advertise 
it  in  the  SEARCHLIGHT  SECTION  to  get  the  most  bidders. 


0010 


aiiiiiiAiiiniiiii 


iimiiiimiiiiiiiiiiiiiiiiiimiiiiiiiii 
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MARSH  &  MCLENNAN 


FIRE  INSURANCE 

Special  Attention  Given  to  Traction  Insurance 


I                                                      Insurance  Exchange,  CHICAGO  | 

I'      19  Cedar  St.     1615  California  St.      314  Superior  St.      300  Nicollet  Ave.      Ford  Bldg.      17  St.  John  St.       23  Leadenhall  I 

i        NEW  YORK            DENVER                     DULUTH            MINNEAPOLIS       DETROIT        MONTREAL           LONDON  I 

I                                THESE  OFFICES  WILL  GIVE  YOU  THE  BEST  THERE  IS  IN  INSURANCE  SERVICE  I 

WKiili(iinniitiiMiinirijiriuiiriiiuiiiiiMiiiimintiiiiuirrttiiit|iitiriiitnirtninnirKiiiiiiijiiiMtiininiiiiiiiiniiitniiinii[MiiMiiiiMiiiirii)iiiiniMiniimiiirrMntnumrrnnrinjn 
niii" iiiiniiiii I illllMUllllllllllllluillll mini llllillilliniil iiiiiiiiiiiiiiiiiiiiiiiiii i ir,     ^iniiiiiiiiiiiiii iiiiiii iimiiimiiiimi iiiiiiiiiiiiiimii riliiiiiiiiiiiiiiiiiiiiiiiiiiiii ii iiiiie 

I  SPECIAL  STANDARD  BRONZE  I 

I                                      (S.  S.  B.)  I 

High  Strength  Trolley  Wire 

I       is  unexcelled  for  durability,  reliability  | 

I       and  economy.     Samples  and  prices  on  I 

I       request.  | 

I   STANDARD     UNDERGROUND     CABLE    CO.  [ 

I                                     PITTSBURGH,  PA.  | 

i                                     Branches  in  all   principal  cities  I 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER  INSULATED 

UNDERGROUND   CABLE 

(Single,   Duplex  and  Three   Phase) 

TROLLEY  WIRE 

(Round,  Grooved  or  Flfor*  8) 

BARE  COPPER  WIRES  AND 

CABLES 

MAGNET  WIRE 
(Cotton  or  Asbestos) 

Amaricanite  Rubber  CoTered  Wire  GaWanind  Iron  and  Steel 

Incandescent  Lamp  Cord  Wire  and  Strand 

AMERICAN    ELECTRICAL   WORKS 

PhilUpsdala,  R.   I. 

Boston,  176  Federal:  CUcago,  112  w.  Adams:  Cincinnati,  Traotloa  Bldg.: 
NewYork,  233  B'way:  San  Fiuclaco.  612  Boward:  SeatUe.  100  1st  Ave.  So. 

niiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiriiiitiiiiiiiiiiiMiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiriiitiiniiiniiiiiliiiiiiiiiiimS     .Tii 


For   Canada:   Standard    Underground    Cable    Co.   of   Canada. 
Limited,  Hamilton,  Ont. 

// 


iiiililiiiiiiiiiiiiiiiiiiiiJiiiinriiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiri': 


>«uU.. 


You  Get  Thorough  and  Efficient  Treatment 
When  P.  &  H.  Co.  Butt-Treat  Your  Poles. 

PAGE  &  HILL  CO. 

Minneapolis         Chicago         Kansas  City         Houston 

iiiiiimiiitiiimiiiiiiiiimimiiiimiimiiiiiiiiiiiiiiimiiii i)iiiiiitii>iiiimiiiimimimiiiiiimiimiiiuiiMiiriiiiiiiiimiiiimiiiiiiii^ 


.TiiiiiiniiiiiMiiiiiiiiiiimiimiiiifiimiiiiiiiininiiiniiiiiiiiiMMiiiMiiiMiniiiiiiiuiiiiiiiiiiiiiiiiiniiiiiiinniiiiiriiiuiiiiuiiiiiiiiiiiiMiiiii; 

^iniiiiiiiniiiuiiiniiiniiiiiiiiiiiiiiiiiiiiiiniiiMiiitiiiiiiiiiiiiiiiiiiiuiiiiiiiMiiiiiiimiiimiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiuiimiiiitiiiiiiiiitt 
=  s 

i       Michigan  Western       I 

I  CEDAR    POLES  I 

i  POSTS,  TIES  AND  PILING  I 

I  BUTT  TREATING  | 

I  The  Valentine-Clark  Co.  | 

I  General  Office:  Minneapolis,  Minn.  | 

I        Toledo,  Ohio;  Chicago,  III.;  Kansas  City,  Mo.;  St.  Maries,  Idaho.        | 
^iiiiiiiiiriiiiiiiiitiitiiiiiriiiiiiiiiiiiniiiifiiiiiiiiHiiiniiiiiiiiiiiiiniiitiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniinriiiiHiiiiiiiiniiiiiiiiiiir. 


aMiiifinifiiniiiHiiliiiiiiiiiiniiHiiiiiniiisiiiiHiiiiiiiiinmiiiiiHuiiiriiHiMiiiriiiiniiniiiniiiiiiiiiiiiiniiiHiiniiiiiiiiiiiiiiiiiiiiiiiriiir^     uiiiiiinillllllllllllllllirilllllinilinilllllllllllllllinilinillHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHllllllllllllllllllllllilillllii 


THE  LINDSLE  Y  BROTHERS  CO. 

"Good  Poles  Quick" 


Western 


Northern     1      E 


TIES 


I  Oolek  Sliipnienta  Rooms  S32  834, 12  West.  Adams  St.  Butt  Treating  = 

S  from  our                           n^f^Ann    ttt  Open  Tank  and  § 

=  Minneapolis                         CHICAGO,  ILL.  "Hot  and  Cold"  = 

i  Yard                         Spokane  —  St.  Lonl*  Processes  1 

.iiiiniiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiHiiiniiiiiniiiiiiiiitiiiitriMiiiiiiinitiniiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiin 
HiiiliiiittiiiiiriiiiiiiiilllliiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiniiiiiiHiiriiiiiiiiiiiiiiMiiit; 


WESTEPN  CEDAR  POLES 

Grinnell.la.-  B.J.  C ARN EY  €^ 6." SpoKana.Wn. 

1729  McCormick  Bld^         Chicago 

puick  Set-vice  Yard  6J  Butt  Treating  Plant 
in  Minneapolis 


nilllllllllHIIIHIIIHIIUHIIIIIIIIIIHIIIIIIIIIIIIIIIIIHIIinillllllllUMIMIIIIIUIIIIIIIIIIIIIHIIIIIIIIIIIIIIIMIIIttllllllllllllllllilllllllllllllllMlirii; 

£jiMiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiHmniiiiHniiiiiiiiiniiiMiiiiHiiiiHMiniiiniiiiuniiniMiriiiriHuiiiiuMiMiiiiiiiiniini£ 

Peirce  Forged  Steel  Pins 
with  Sheet  Steel  Thimbles 

Your  best  Insnrancft  aKalnst  Insulator  breakage  i 

Hubbard  &  Company 

i  PITTSBUROH.    PA.  | 

^HiiiiiMMiiMiMiMiiiiiiiiiiiuiiiHiMiiiiMinMinMiiniiiuiiiniMiiiiMniiiiiiMiinMiiiHiiiiiiinrMiiiiiniiiiiiiiiiiiiiiiiiMtiiiiiiitiiiiiMiiiiiS 
MMiHiiiiiiiiitiiiimiHMiiiMniiiiiiiniiiiiiiiimiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiniiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiMiuiiniiiiniMiiiiiHiiiiiiiii)- 


ROEBLING 


High  Grade  Insulated  Wires  and  Cables,  Bare  Im,  I 

Steel  and  Copper  Wire  i 

JOHN   A.   ROEBLING'S    SONS   COMPA.NY  I 

TRENTON,  NEW  JERSEY  I 

^llliiiiililllliiiiliiliiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiilw 


I  UPPER  MICHIGAN  WHITE  CEDAR 

I        WHITE  MARBLE  LIME  CO.,  {Cedar  DepU)     Manistique.  Mich. 

iTiiiiiiiiiMiiiMiiiMinNiiiiiiiiiniMiittiiiiiiniiiiniiiiiiiniiiiiiiinirMiiiiuiiiiiiiiiniiiiniMiuiiniiiniiiiininiiiinHiiiniiiutniniiiiMiii^ 
MiniiiiiiinMiiiiiiiiiintiiuiiiiiiiiiiiiiniiiuiiiiiMiiiiiiniiiiiiiintMiiMiiiiiiiiiMiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiMiuiiik 

FEDERAL  SIGNAL  CO.  f 

ALBANY,  N.  Y.  | 

CONSULT  OUR  ENGINEERS  ON  YOUR  I 

SIGNAL  REQUIREMENTS  | 

62   Vanderbllt  Arenue,  New  Tork.  Konadnoek  Block,  Chicago,     i 

118-130  New  MontgomeiT  St..  San  Francisco,  Cal.  | 

?1llilllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllinilllllllMi'"""nillllllllMIII(llllllllllUIIIIUIIIIIIIIII)lllltlllllUIIIIUIIIUIIIIIlH 
atllllllllllllllllljIIIUIIIIIIIIIIIIIIIMIIIIItlllllJIIIIIJIIIIIIMIIIIlllMlltlllinillllinilllllllllllllllllllllllllllllllllllMIIIIMIIIIIIIIMIIIIIIMIIIIIHU 

I  EUREKA  PRODUCTS  | 

I        Commutators,    Trolley    Wtieels.    Sleet    TroUey    Wheels.    TroUey        | 
I        Ears.    Line    Material.    Controller    Fingers.    Brush    Holders,    etc.        | 

i  We  make  quality  goods  | 

j   THE  EUREKA  COMPANY,  North  East,  Pa.  | 

^iiMiinMiniiiiiiniiiiiniiiiiiiiinMiiiiiiuiiuiiiiiiiiiiiiiiiuiiiiMiniiiiiiiiiiiiiiniMiiiiMiiiMiiiMniuiniiiinuiiiiiiiiiiiiiiiniiiiJiiiiiinMR 
UMiiiiiiiiiiiiniiinMiHtiiiiiiiiiniiiiiiiiiiiiniiiiiMMiiiiiiiiiniiiiitiiiiiiiiiniiiiiiiiiiiiiiniiiiHiiiiniiiiiiiiiiiiiiiiiiiMHiiiiimiimiiiiniiit: 

I  "NATIONAL"  TUBULAR  STEEL  POLES  | 

I      are  dependable,  durable  and  efficient  in  service.  .   | 
I      For  electric  lines  and  power  transmission,  they      | 

I  The  Recognized  Standard  of  Quality  | 

I       NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA.       | 

iiHMiiniiinriiiiiiiiiiiiinMinMiiniMiiMMiirMiiiMnirMiiriiinMiiiiiiiiiMiiiiMiiiiMiirMiiiiiiiiniiiiiiiiiii'iiiiuiiiiiiiiiiiiiiiimiiiiiiiiiitf: 
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aniiniiiimiiiiiiniiiiMiiirrriniimnimiiiiiiiniiMiiiiimiiniiiiimiiiiimiiimiiimiimnimNiimuMiimiiimiiiiiMiiiMlllim^^^^ 

I              Aluminum  Company  I 

I                       of  America  i 

=                                                       MaDufactarers  of  = 

I   ALUMINUM  I 

f              Electrical  Conductors  | 

I                          A II- Aluminum  and  Steel  Reinforced  I 

I                                                            for  I 

I                                         Transmission  Lines  i 

I                              Railway  and  Industrial  Feeders  | 

I                                              Signal  Circuits  | 

I                               Railway  Catenary  Construction  i 

I                                                   Bus  Bars  I 

I                                                                also  I 

I                       Ingots — Rods — Rivets — Extended  Shapes  | 

I                                               Sheet  Tubing  | 

I                                                            also  I 

I                                 Aluminum  Solders  and  Flux  | 

I                       Flux  and  Wire  for  Autogenous  Welding  | 

I                             GENERAL  SALES  OFFICE  | 

j           Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A.  I 

I                       Canada:  Northern  AlnininDm  Co.,  Ltd.*  Toronto.  | 

=        Latin  America:  Alnminnm  Co.  of  Sontb  Ameriea,  Ftttobii^h,  P^  | 

I                     England:  Northern  Alnmlnlnm  Co.,  Ltd^  Liondon.  | 

b:  = 

e  = 

liiuiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiitMiiiiiiiiiiiini»iMiiiiiiiiiiiiiiiiniiiiiniiMiiiiiiiiiiiNiiiiiiiiiiniiiiiiiiiiiiiiiriiiiuMiiiiiii 
^iiiMiiiiiiiiMnMiiiMiiiiMniiiiiiiiJiMiiiiiiiniinniiiiiniiiiiiiuiiiiiiiniiiiiiniiiHiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiiiiiiiiiiiiiiii^ 

Transmission  Line  and 

I  Special  Crossing  Structures  I 

Catenary  Bridges 

i                                     Write  for  our  | 

I                        New  Descriptive  Catalog  | 

ARCHBOLD-BRADY  CO. 

I    Engineers  and  Contractors     Syracuse,  N.  Y.  | 

?iMiiimiiiiiimiiimiiiiiiiiiiiMiiiiiiniimiiiimiiimiiiimiiiiiiiiiimniMniiiMiiiiMiiiimiiiiiiiiimiiiiiiiiiMiiiiiiiiiiiiini^ 
aMiiiiiimiiiiiiniuimiiiiHiiimiiiiiimiiiiiiiiiiimiuiiiiimiiiimiiiiriiiiiMiiiimiiiimniiiiiiiiiiiiiimiiimiiimiiiiMii^ 


'umiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiintiiiiiiiiiiiniiiitiiiiiiiiiiiiniiimiiiiniiiiiiiiiiiniiiiniiimiiiniiiiniiiiiiiiimiiiiitiiiimimi! 


Steel  Poles 

For  Every 
Pole  Purpose 

Cut  shows  Bates 
Steel  Poles  In  Electric 
Trolley  Line  Service 
by  Des  Moines  City 
Ry.  Co.,  Des  Moines, 
Iowa.  Over  2100 
Bates  Poles  in  use  In 
Des  Moines,  mostly 
Trolley  Service  and 
some  Street  and  Park 
lighting. 

Bates  Steel  Poles  are 
becoming  untversally 
popular. 

Repeat  orders  testily 
their  general  suitabil- 
ity for  every  Pole 
?urpose.  Telegraph, 
elephone,  Power 
Transmission.  Elec- 
tric Trolley  Lines. 
Electric  Lighting, 
etc.  Highest  class 
and  most  up-to-date 
steel  pole  equipment 
in  the  world.  Our 
STEEL  POLE 
TREATISE  tells  the 
Story.  Ask  for  It. 
About  2000  tons  of 
steel  constantly  on 
hand;  immediate 
shipments  and  lowest 
prices. 

Tubular  Steel  Poles 
cost  60  per  cent,  more 
than  Bates  Steel 
Poles,  yet  Batee 
Poles  are  100  per 
cent,  stronger  —  will 
last  100  per  cent, 
longer,  cover  a  much 
broader  range  of 
adaptability  and  are 
much  more  artistic 
than  Tubular  Poles: 
ask  us  to  verify  these 
facts. 

Bates 
Expanded  Steel 

Truss  Co. 

208  S.  La  Salle  St. 

Chicago,  III. 

U.  S.  A. 


^"MuiiiiiiiiiiiiiiiiijiiiiiiMiiiiMiiiiMiiiiiiniiMiniiniiuniiiriiiiirtiiiiiiiiiriiijiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimH'^ 
^iiiiniMiiiiuinniimiiiiiiiimiiiiiiiiiMiiiiMiiiimiiiiniimiiimiiimiiiiiiiimniiiniimHiiMiiiiMiiiiHiiiiMiimiiiimiiiiM 

I   Armco  Welding  Rods 

I     OXY-ACETYLENE       ELECTRIC 
I  make  safe  welding  easy 

I  ARMCO   Iron   Rods   are   practically   pure   iron   and   are 

I  peculiarly  free  from  the  sulphur,  phosphorus,  slag,  oxides 

I  and   other   impurities   that  ordinarily   destroy   the   homo- 

I  geneity  of  the  weld. 

I  You  would  find  it  decidedly  to  your  advantage  to  give 

I  ARMCO  Iron  Rods  a  careful  test 

I   PAGE  STEEL  &  WIRE  Ca 

Sales  Offices :  30  Church  St.,  New  York 

Plantt:  Monea»en,  Pa.  and  Adrian,  Mich. 


Western  Repreaen  tat  Ives: 
STEEL  SALES  CORPORATION,  CHICAGO 


11     i 


.iiiiiiiiiiiiirMiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiniiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiriniiiiiiiiiiiitiiiinHiiniiiiir; 
■luiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiijiiiiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiHiinrrMiiMiiiiiit: 


^igmz']irixz 


Bare  and  Tinned  Copper  Wire 
Magnet  Wire,  Rubber  Covered  Wire 

Rome  Wire  Co.,  Rome,  N.  Y. 


Chapman 

I  Automatic  Signals 

I  I  Charles  N.  Wood  Co.,  Boston' 


"iiiiMiiiinHiiuiiiniiiMiiiiiiiiiiiihiiiiiMiiiiiiiiiiiiiiiiiiiMijiiiitiiiiiiiiiiMiiiitiiiiiriiiiiiiihiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiifiiiiiiriiiiiriiiiiif:      =. 


HimMiimiiiiiMniiiimiiiiiiiiiimiiiiiniiiiiniiiiiiiiiiimiiiiiiniimiimMiiiimiimiiiimiiiMiiiimiiiiMiiiiMiiirMiiiimiiimiiiiMiiiiMi^ 

I                     DREW  MONEY  SAVERS  | 

i                   Drew  Motorman's  Safety  Mirrors — PrsTent  Accidents.  = 

s                   Srew  Pole  Sleeves — Make  Old  Steel  Poles  as  Qood  as  Kew.  = 

i                   Ssnison  Splicers — "l^ast  cost  per  car  Mile."  = 

=                   Drew  Frogs  and  Crossings — Obviate  "trolley  off."  = 

=                  Drew  Clinch  Ears — Absolutely  dependable.  = 

=                                      Send  for  Drew  Catalogue  No.  18  s 

I    DREW  ELECTRIC  &  MANUFACTURING  COMPANY  \ 

I       Offices  and  Works,  1016  £.  Michigan  St.^  Indianapolis,  Ind.  = 

rimmiiiiimmiiiiiHimmiuininMniiimiiiumiiimmimiiiimiiiimiiiimiiiiiiiiiiuMiimiiiiimiumiiiiiiiiimiiimiiiinn 


=.iiiiiiiiiiiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiMi<itii)iiiiiMiiiiiuiiiiiiiiiiiiiiiiiiiMii!iiiiitiiiiiiiiiiiiiiiimiiimiiiitiiiiiiiiiiiiiiin 

siiHnirniuiiiiiiiKiiiiitiniiiiMiiMiniiiiiniiMniiiHiiiMiiiiiuiiiMiiiiMiiiiifiiiiiiiiijiniijiiiiiiriiiiiiiiiiiiiiiiitiiiiiMiiirMiitiiiHiriMiilT^ 

I  U.  S.  Electric  Contact  Signals  for 

I  Single-track   block-signal   protection. 

I  Double-track    spacing    and    clearance    signals. 

I  Protection    at    intersections   with   wyes. 

I  Proceed   signals   in   street   reconstruction   work. 

I  United  States  Electric  Signal  Co. 

I  West  Newton,  Mass. 

^iiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiitiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiimiiimiiiiinriiiiiiiiiniiiii 
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aiiiiiiiiiuiiiiiiiiiiiiiimiiitiiiimiiniiiiiiiiiiiiiiiiiiiiiiiimiiiniiimiiiiiiiiiiiiniiiitiiijmiiiiiiiiiriiiniiiitiiiiiiimiiiiiiiiitiiiiiiiiimiii£     |nii>ii « iimiiiiiiimiiiiiiiniiiiiiiiraiiiiiiii miiiiiiiiiiii iiiiriiimiiiiiiiiiiiiiiiiiirriiiir jiiiiiiiiiiiiiiiling 


A  Great  Combination 


I 


No.  1.  Flat    Wire,    to 
sweep       cross- 
ings. 
[No.  2.  Split     Bamboo, 
to  handle  light 
dirt   and   snow 
in     the     frogs, 
switches,      and 
curves. 
No.  3.  Flat    Wire,    to 
remove     ice, 
slush  and  mud 
from  the  same 
places     and     a 
chisel  point  on 
the  end  of  the 
handle       to 
loosen    the    ice 
and  crust. 
None       superior       are 
produced  for  purposes 
intended.     No.   1   sup- 
plied  with  or  without 
handles,     and    No.    2 
and    3    have    a    chi«el 
on   the   end   of   handle 
to   cut   the    crust    and 
ice,    but    are    supplied 
without    chisel    if    de- 
sired. 

Write  for   prices 


J.  W.  PAXSON  CO.,  Mfrs. 

1021  N.  Delaware  Ave.,  Philadelphia,  Pa. 


niiiiiimiimniiniMiinmnmiiiiimiiiMinrMiiririiiirMin»iii»iMiMiiirriiiiiiiiiiiiijiiiiiiimiiiiiiriiijimjiiiiiiMiiiiiiiiiiiiiimiiiiiiiiiir;     ?iiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiimiiiiiiiiMiiii:iiiMiiii't:iiiiiiiiiii;iiiiiii ri \ "imiitiimhm'k m-; ' 

iimillllllilllllllililliililiiiiiiirliiiiiliHiiiiMiiiiiiniiiitiiiiiriiiiiiiiinriiiiiiiiiriiiiillliltiiiiiiiitilililllliiiiiiiiiiinMliriliiniiiiiiiirilUlu     mi:triiiiiiiiiiitiirtfiirtiiiiriiuriiiriiiiriiiiiittiirttiirtiiirttitritntriiitiiiirrti<tiTittriTirriiiirtiiirriHtriiiririiiniiiniiiiiiiiiiniiiiuiiiilllill!; 


SPECIAL   TRACK   WORK 

SWITCHES,  FROGS  AND  CROSSINGS. 
ANTI-KICKING  BIG  HEEL 
SWITCHES. 


^ 


20S  Broa<lwayj  Csnibridgeport,  Maii. 

E3taWi»h««i   1S58 


New 


TRACK  WORK 
OF  EVERY  DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Caat  Manganese  Crossings 

York  Switch  &  Crossing    Co. 

Hoboken,  N.  J. 


Manufacturers  of 

p      Special  WoHk  for  Street  Railways 

fc'      Frogs,  Cm»snig;s?iS:**?it'ci>es  and  Mates 

pv.       ..  Turno«t8;^;iatti(5i^{||»s„  Connections 

R  a  Ik  Will  ArticuI^<?d(:!0SifJ^  filanga 


PROMPTLY   FtrRNiSHED 


iniiiimiiimiiiiiiiiiiiiiiiiiiiiiic ii i iiiiiiniiiiiiiiiiiriiiiniiii i iiiiifiiiiniiinriiiiiiiiiniiriiiiiiiiiniiiiiiiiiiiimiiiii:     ^iimniuj riiiiiiiiiiiiiiirriiiiii iiir riiiiiiiiiiu iiiiiii iiiuiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiji iriin 

aiiiniiiinriiiin niiiiiiiiiii i iiiinijii ii i i i ti jiiiiiiiinriiiUMriiiiiiiiiiirirmiiii i r^        uu iiiuuiiiiiiiii riiu iirrili iiiiiiriiiriillllllllirifilMiirriiirriiiiriiiiiriiiiniiilllillliiliiiiiujriiilr iiiliuillliii 


Dependable  Track  Work 
for  Electric  Railways 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
PreMcd  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST,  LOUIS,  MO. 


I 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


mmiiHiimiiimiiiHiiiiNiiiiiiiiiiiiiiimiiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiimiifMiiiiHiiiiHiiiiiiiiiiiiiiiR 


March  15,  1919 


Electric    Railway    Journal 


87 


uniiiiiiMiiiimiiiiiniiiimiiiiiiiiiiiiiiiiiiiiitiitiiiiiiiiiiiiiirtiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiuiiuiiu     ^iHiiiiiiiiiiiiiiiiiuiiiitMiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinitiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiimiiin 


SPECIALISTS 


in  the 


Design  and  Manufacture 

I                                                 of  f 

Standard — Insulated — and 

Compromise  RaU  Joints,  | 

=  S 

The  Rail  Joint  Company  | 

I                  61  Broadway,  New  York  City  | 

^niiinniiniiiMiiiiriiniiiiiiiiiruiiiiiMiiiiiiiiiiiiiiiiuiiiiriniiiiiiiiiMniiiiniiiiniiiiniiMniiriniriiniriiiiiiMiiiriiiriiiiiitiiiiitriiiitiniR 
uiiiniiiiiiiininiiiiiiiiiiniiiMniiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiriiiiiiiiiiiMiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiifiiiji 

LINCOLN  WELDING  I 
EQUIPMENT 

I                insures  maximum  efficiency  | 

I                        at  minimum  cost.  | 

I                Lincoln  Dynamotors  \ 

I                Lincoln  Rail  Bonds  \ 

I                Gailor  Welded  Joints  | 

I    THE  LINCOLN  BONDING  CO.  | 

I          636  Huron  Road,  Cleveland,  U.  S.  A.  | 


WILLIAMS'  SUPERIOR 
DROP-FORGED  "C"  CLAMPS 

".THEY  STAND  THE  STRAIN" 

O  ELECT  the  "C"  clamp  best    adapted  to    your   needs. 
There's  a  Williams'  Clamp  for  every  purpose.   For — 


Williams'    "Vulcan,"    H    sizes,    J4 
to  12J/2  inches. 

Williams'    "Agrippa,"    7    sizes, 

4  to  18  inches. 

Williams'  "Light  Service,"  8  sizes, 
2  to   12   inches. 

Williams'    "Tool    Makers," 
4  sizes,  1  to  4  inches. 
Machinists'   Tools   Booklet  on   request 


Heavy  Service- 
Medium  Service 
Light  Service- 
Tool  Room  Servic 


J.  H.  WILLIAMS  &  CO. 

''The  Drop-Forging  People"  | 

143  S.  Clinton  St.,  Chicago.     143  Richards  St.,  Brooklyn,  N.  Y.         | 

riiiiiiiiiiriiiiiriiiiiiiiiiiriiiiiriiiiriiiiiiriiiiiriiiiiiriiirriMiirMiiiiiiiiiitiiiiitiiiitiiiiitiiiiiiiiiitiiiriiiiiiitiiiiiiiiiiiiiiiriiiiiiiiiiriiiiiiiii^ 


TiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiriiiiirM)iiiiiiiiiiriiiiiiiiiiMiniiiiiuiiiiitiiiiiiiiiuiiii)iiiiiii>iiiiriiiniiiiiiiiiiiiiiiiiiiiin 

i!iiiiiimuimiimnmtiuuiiHiuMuiiMniiiMiiiiuiniiiiMiiuihiiiiiuiiiuiniiiiMiiiiiiniii)iuiiiiiiitiiiiiiniiiuiiiuiiiiiiiiiiiiiiiuiiniiiiiiMiiii^ 

I  The  Babcock  &  Wilcox  Company 

I  85  Liberty  Street,  New  York 

I        WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


ATLANTA.  Candler  BuUdlng 
BOSTON.  49  Federal  St. 
CHICAGO,   Marquette  Buildlngr 
CINCINNATI,   Traction  Buildin? 
CLEVELAND.   Guardian  Building 
DENVER,  435  Seventeenth  St. 


Works:  BARBERTON,  OHIO— BAYONNE, 
BRANCH  OFFICES: 

HAVANA,  CUBA,  Calle  de  Agnlar  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldg. 
LOS  ANGELES.  I.  N.  Van  Nuys  Bldr 
NEW  ORLEANS,  533  Baronne  St. 
PHILADELPHIA.  North  American  Bldgr. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bids. 


N.  J. 


SALT  LAKE  CITY,  705-6  Keams  Bldf . 

SAN  FRANCISCO,  Sheldon  Bldsr. 

SAN  JUAN,  Porto  Rico,  Royal  Bank  Bldj. 

SEATTLE.   Mutual  Life  Bldg. 

TUCSON,  ARIZONA.  Santa  Rita  Hotel  Bldg. 


niiiiimMiiiriiMiiirrMiiiiMiiniriiiunuiiiritHiiiniiniiitMini[iiini[MiiniiiinMiiiiiiiiiniiiniiMnniiiniiiiiiiininiiMinuinn[Mii[NiiitirinitriiiiitriiiittiiniiMiinrtMiniiiinimnnmniiiinriiiiMMiit[iiiit[MniiM^ 
uiiiitiiiiiiiiiiiiiiiiniiiiiiiiiirtiiiiitiiiiitiiiiiii)iiiiiii)iiiiiiiiiiiMiiiiriiiiirii]iiiiiiiiiriiiiii)iiiiitniiitiiiiiiiiiiiriiiiiriiiiitiiiiiiiiiiiiiiiiiii!i     Hiiii<>iiiii>iiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiitiiiriiiiiitiiiniiiHiiiiniiiiniiiiitiiiiiiiiiiuiiiniiiii>: 


I  Foster  Superheaters  | 

I    Insure    uniform    superheat    at   temperature   specified    | 

I  Power  Specialty  Company  | 

I  111   Broadway,  New  York  City  | 

iiillllliiiiiiinillliliiiiiiiilliiriiiiirillllllliliiiMililiiiiiiiiiiiiiiliiiiniliiiiiiiiliiriiiiiiiiiiiiilltillilililirillilllilluriiiinilllltiliiiiHlllllllln 
yitiiiiiiiiiiii[ii]ifiiiiiiiiiiniiriiiiiiiiiiiiMiittiiiiiiiiiiiiMiiiiiiiiriiiiiiMiiitiiiiiiiiiiiriiiittiiirniiiiiiiiiiriMiiiriiiitiiiiitiiiiitriiiiiiiiiiiMis 

THE     WEISS     SWITCH     LOCK 
PREVENTS    SPLIT    SWITCHES 

s  A  positiTe  lockiDp-  switch  lock  that  locks  right  and  left.     Water- 

=  proof,  non-freezable,  mud-proof  and  sand-proof.     Simple  in  con- 

=  fltruction,   perfect   in   operation    and  easily   installed.     Positirely 

I  prevents  split  switches. 

I  Write  for  complet*  information  and  quotations. 

I  WEISS  SWITCH  LOCK  CO.,  600  Capitol  Ave.,  Springfield.  III.         | 
^iHiiMiiiiHiiiiHiHiiiiHmiiimniimiiiiiutiiiuiiiiiiiuiuuuiiiiiiiiiiiiHiiiiiiiiiiiiiiMiniiMiinniiniriiiiniiiiiuiiiiiiiiiiiiiiiiiiiMiiiiin    -^,uiiiiiiiiiiiiiiiiuitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiin 


I  When    writing    to    Advertisers    in    this    pufb-  | 

I  lication    you    will    confer    a    favor    on    both  I 

I  publisher   and    advertiser   by   mentioning   the  | 

I  Electric   Railway  Journal  | 

TiiiiiiiiiiiiitiiiiiiiiiiiiiMiiiiiiiiiiriiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiii)iiriiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiMiiiiiniiiMiiiiiiiiriiiiiiiiiiiin 
MiintiiiiiiuuiiHiiinniiimiiiimiiiiiimiiiiuiiiiiHiiiiiiiiimiiiiiiiniiiiiHiiiuuiiiiiuiiiimMUiHMiiuiiiiiuiiiumiiiiuuiiuiiimiiiiie 


O) 


Automatic  Safety  and  Automatic  Return  Switch  Stands  lor  Passing 

Sidings.     Tee  Rail  Special  Work  lor  Interurban  Lines  and  Private 

Rights  of  Way.     Manganese  Construction  a  Specialty. 

Pluita  .1  HiUbum,N.Y««l  Ni.j»r»F.U..N.Y.  KewYork.  0«Hce.30  Church  Strict 
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TOLEDQ  CRANES 


Meet    Eoery  Reqairement.      = 


=        N*w  Yorh  OAu.  51  Bmdw.r  0»*lud  0«k«.  T3S  Cilho 

=        P^ldMrih  0»<*,  2ta  diw  BU(.        b>  FnociKV  0«».  RUIto  BIJc. 

aiiininmnnmnuiMiimiiiiiiiiinininnimimnmniiiiiiiiiiiriiiiiiiiiiriiui 


Hiiiuiiiiiiiiiiiiiiii 


niiiiinNiiiiiiiiiiiinniMiiiiiiiiiiliiiiiiiinnniirS 


iiitiiiiiiiiDiiiiiiiiiiiimiiitf     = 


I       The  Most  Successful  Men  in  the  Electric  Railway  In-      | 
I        dustry  read  the  | 

I        ELECTRIC  RAILWAY  JOURNAL      I 

I  Every  Week  I 

amiiniiiHiiniiiiuiiiiiiiiiniMniiiiiiuiiiiMinMiiiiiiiniiiiiinnMinriiniiitiiiiiiiiiiiriiitriiiniiiiiiiiniiiriiiiiiiiiiiiiniiUiiiiiiiiiiiijiiiiH 
gmiirniiiniiiiiiiiiniiiiniiiiiiiiiitiiiiniiitriiiiitiiniiiiniiitriiiiiriiiniiiiiiiiiiiniiiiitiiiiiiiiiiriiniiiiiiiiiiiiiiiMiriiniiiitiiiitiiirriitm^ 

I    LEADING  TRACTION  COMPANIES     | 

I  Drive  Their  Auxiliaries  with  I 

I  THE' 


Hale  &  Kilburn 

No.  \08-AV  Stationary  Seat 
For    One-Man   Safety    Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Saftey  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


Y//////M////// 


'iiiiiiiiiiHiuim 


I    Terry  Steam  Turbine  Co.,  Hartford,  Conn.       | 

Tinniiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiirir riiiiriiiiiiiiiiiiiiiiiiiiiiii irriiiiiiiiriiiiriiiiiriiiirimiiiiiiiiriuiiiiir mijiriiiiMiirin 

aiiiiiHiiiiiniiniiiiiniiiniiiiiiiiiiiiiiiiiriiiiiiiuiiiiniiiiiriiiiriililiiiiiiiiiiiiiiiiiiiiiiuiMiiiriiiiriiitinuiiiiriiniiinMiiiiiirMiniiniiiiiii!. 


Philadelphia 

New  York 

Chicago 

St.' Louis 

Detroit 

Washington 

Atlanta 

Louisville 

San  Francisco 

Dallas 

NILES-BEMENT-POND  CO. 

Ill  BROADWAY,  NEW  YORK 
MACHINE  TOOLS 

For  Elaetrie  Railway  Rmpair  Shopa 

AdtljUa 
WIMPnues 
Skap«.Drilb 
SM)n,naMn 
SIna  Huam 
EMrtc  Tranlai 


Titrilirrinir)iitriiititiiiiiiiiifiiiintiiiitiintiurtiiiii)iiittiittriitirittirnnuMittninniirrii;trMitrii)trtiitirnirMntintniitiiiiiMinriiniliiir 
ulMilillitiiintiiijiiiiiMiiiiiiiiitiiiitiii II iiiiiiiiiiiiiiiiiiiniiiiiiiiiitiiiiiiiiniiiitiiitiiiiiiililiiiiDjiiiiiiiiiiiiiiiiriiiiiiilliii  i 


WE-FU-GD  AND  SCAIFE 


iMiia 


PURlF-ICATiaiM  SYSTEMS 
Sar-TENIMO  &  F-IUTRATlaN 
F'OR  eOlUER  r^ECO  AND 
A1.I.    INDUSXRIAI-    USES 


WM.B.5CAJFE  &  5DNS  CD.PITTSBURGH.PA. 


.iMiiMiiiitriiiriiiiitiinriniMiitiiitiiMiHiiiiiiiiniiiniiiniiiiiiiMniiiiniiiiiMMiiiiiiniiiiiiiiniiiinMiiiiiiiiiMuiiitiriiiiiiiiiMiiiriiiiiiiii 
l^iiiiiiiiiiHiiiiiiiiniiiiuiinMiniiiitiiiimiiiiiiiMiiiiiiiimiiiiiiiMiiiiiHiimiiiiHiiiHiiiMiHiHiniiiiimiiiiniiitiimiiiiiiiitiiH 


nrMiuiniunriiiiMiiMiiiMiiiiiniiiiiimiiMiiiiiiiitiiiiiiiiitiiiitiiiiitiiiiiiitiiiiiiiiiMiiiiiiiiiiiiitiiitiiiiiiiiitiiiiiiniiiiiiitiiiiriiiiiiiiiriiiic 
uiiiiitiiiiiiiiiniHiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiniimiiiiiiimiimiiiiiiiiiiimiiiiiiiiiiiiiiimiiiimiiiiiiiiw^^^ 

32,680  MILES  | 

was  the  distance  covered  before  | 

this    set    of    brushes    was    in-  i 

spected.     Even  then  they  were  | 

in  excellent  condition  and  good  I 

for  several  thousand  additional  | 

miles.     Other  brushes  delivered  | 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  desigTied  for  the  eerr-     | 
ice    in   which   they   are   to   operate.     = 

I        THE  UNITED  STATES   GRAPHITE  COMPANY         | 

I  Sacinaw,   Michigan,   U.  S.  A.  I 

I    Branch     Offleea:     New     York.     Pittsburgh.     Philadelphia.     Atlanta.     | 
i  Chicago.   St.   Louis.   Denver.   San  Francisco.  e 

^^lrMlrlllllllllltllllll)lrll1lrll)lllllrllllllllllllllllMllllllllllllllllllllllllllllllll(l1llllllllllllilllllllllllllllil(llll<llillllllll)lllllllllHllllM^ll5 
uiiitiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitniiiiiiiiMiiniiiniiiniiiiiiiiiiiiiniiiniiiiiiriuHiiiiiiiiniiiitiiiiitiiiiHiiiniiiiniiiiiiiiiiitiu 


HOT 


GALVANIZING 


E  We     cniitraDtee    imzne<Uate    deliTeriee;     reasonable    price*:     first  = 

i  clasB  workmanship  to  stand  any  teat.     No  tapplELr  neceaaary  on  § 

=  threads  of  bolts  after  g-alvanizing.  | 

I  Oalranized  anvles  furnished  cut  and  bent  to  lenrth  and  pmudied.  f 

I  JOSEPH  P.  CATTIE  &  BROS.  | 

I  Gaul  and  Adams  Sts.»  Philadelphia,  Pa.  f 

^AUlMiiiiiiinniittniiiillitiiliiiitiiMiittiiiitiiiiiiiiiiiiliiiiiiiiiiiiiitiiitiiitiiiiiiniiiiMiiiriiiniiiiitiiiiriiiiriiiirttiii'iriiiiiiiiiiiiMiniilllR 
iiiiMiiiiiniiiiiiinttiiiuriMUMMiiMiniiiniiiniMiiiMinriiiiiiMitHinHiiiiiiiniiuiiiiiiiiiiiiiinitiiiuiiiiiiiiiiiiiiiiHiiiiniiiiiiiMimiiiui 


^EEN  @AIN  ^ATES 


Green  Encineering  Co  .  Edi»t  Chicago,  Ind, 


\i»iiunMiuMiiHiiHiimiiiitiiiHiiiiiiiiiiiiiiMiinMiiiiiiiHiiiitiiiiiiiiii(iiiiHniiiiiuiiiiiniiiiniiiiitiiiiiiiiuiiimiiiiiiiiiiiiiitiiiiniiiiiu>     .  iiiniiiiiiiiiiiiimiiitiiiiniiiiiiiiiiiMiiiiiiiiminniiiiiiHintMiinMMiiiiMiniiiiMiiiHiiiiMitniiMiiiiiimiiiimtiiimniiimiiHiiniimi^ 


I.  T.  E. 

Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 
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tuniiiii<KiiiiitiiinMMiiiiiiiiiiMiiHMiiHMiiiiiiuiiiiiiiiiiiiiiiiiiiiimiiiiHiiiniiiiituiMiiiiniiiiiniiiiiiiiiiiiiiiniiiimHimiiiiiiiiiuiiip;     •jiiiiiiiiiiiiHiiiiiiiiiiMiiiiiiiiiiiiiiiHiiiiiHiiiiiiiiiiiiiiiiHiiiiiiiiiiniiHiiiiiiitiiiiimiimiiiiiiiiiiniiiiiiiiiiiiiiiiuiiitiiiiiiiiiiiniiiiiiiiii!^ 


IS  Ticket  Punches 


EXELL  MANUFACTURING  CO.        I 

I  NEW  HAVEN,  CONN.  | 

?iiiiiiiiiirniiriMiiirriiiiiiiiiiiiiiiiiiiiiiiirii)iiiiiiiiiiiiintriiiiiiiiiitiiiiiriiiiiiiiiiiiriiiiiMiiniiiiiiriiiiiiiiiiiiitiilliiliiiiitiiiiiiiiiiiiiiMiii 
Hiiiiiiiiiiiiiiifiiiii iriiiii iiiiijjiniiji iiiiiii riiiiiiiiiii raiiiniiiiiiiiiinii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii mi 

WE  CAN  CUT  YOUR  COST  OF        ! 

HEATING  CURRENT 

Write   for  THERMOSTATIC  CONTROL   INFORMATION        i 

ELECTRIC     HEATERS     Cut  I 

Installation  and  Maintenance  I 

Charge.  i 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  I 

rent.  i 

ORIGINATED     the     use     of  i 

NON-CORROSIVE  Wire  for  I 

Electric  Car  Heaters.  I 
. _      ORIGINATED  The  Ventilated  I 

Coil  Support.  I 

LET  US   FIGURE  ON  TOUR  NEXT   REQUIREMENTS         I 

Gold  Car  Heating  &UghtingCo.  ,17Battery  PL.NewYork   I 

•■"'"""""" I '" "" I """Ill "iiiiiiiiiiiiiiiiMiii jiiiii "iiiii"iii"iiiiiiiiiiriniiiiiiiiiiiiiiiiiiiiiii I 

I'"" n"iin"iinn"imiiimiiiii i i "iiiiniiiraiiiiiiiiimiin miiii iiiiiii iiiiiiiiiinniiii riiiiiiiiiii i^ 

I  The  Big  Three  I 

I    D  &  W  Fuses,  Deltabeston  Wire    I 
D  &  W  Oil  Fuse  Cutouts  I 

I  D  &  W  Fuse  Co..  Providence.  R.  I.  f 

raiilllliiiiiiiMlilil riiiimi iiiiir riiiiiiriiliiniiiiiiiiimiiii i ""iiiiiiiiniiiiiiiiiiiiiiimiiiiiiini i mil 

I ' """" I" I"""" I I""" I I n 11 iillliniinilliMiiiiiiiriilllriiiiiriliiirrriiirlrii 

i:m*ii.lating 

of 
Quality 

STANDARD 

VC6vcn  Fafcric  Gx     i 

■'''"""' """"""ill ■uniiiiimniiiiuiiiiiMiiiiiiiiiiiiiii ji iiiiiinniiiiiii iiiiii iiiii if 

|umiillliiiiiiiiiiiiimiliiiiiiiininiiiiii iiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiriiii iir iiii i iiriiiiiriiiiiiiiiiiiiiiii Mini 

The  Economy 
Railway  Meter 

Induces 
Power  Saving. 

Our    power-saTlnr    bulletins 
will  vitally  interest  you  ri<ht 
~  now.    Ask  for  them.  

I      Economy  Electric  Devices  Co.,  Chicago 

'' " liiilliiiiiiiiillll illiiiii r I I iiiiiiiii'HililliijiiriMiir riiiiir iiiiir riiiiiirMiiiiiiiiriiiJ 


I  Full  power  with 

I  High  or  Lower  Adjustment 

I  Many    emergencies    requiring   a 

i  powerful    Jack    present    a    diffl- 

=  culty    in    bringing    the    jack    to 

I  bear  on  the  load.     The 

I  Buckeye  Emergency 

I  Jack  No.  239  Special 

I  saves  time,  strength  and  trouble. 

3  The  many  positions  to  which  it 

=  is    adjustable    easily    solve    per- 

5  plexing     lifting     problems.     Full 

=  details    in    our    catalog.     Write 

I  tor  It. 

1  The  Buckeye 

I  Jack  Mfg.  Co. 

i  Alliance,  Ohio 

^""1 i"iiii""i"iiii"iiiii"iii"iiii"iiii"iiiii"iii"iii»iiiiiiiiimiiiiniiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiii"iiiiiiiiiiiiiii"iiiiiiiic 

^tiiiiiiiiiiimiiiiiiiiiiiiiiimiimiiiimiiiiuiiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiimiiiiniiiiiiiiiiiiiiiuiiiiniiiiiiiiiiiiiiiiiK 


The  Zone  System 
of  Fares 


is   successfully  collected 
with  the  aid  of 

CLEVELAND 
FARE  BOXES 

Jsk  Us  for  Particulars 

The  Cleveland   Fare 
Box  Co. 

Cleveland.  Ohio 

Canadian  Branch.  Preston.  Ont. 

'Tii"iii"iiillliiluiillillllH"Hllllllll"litt""liiiimHliniiiii"iiii"iiii"iiiiiiiiii"iiiliiiiiiiiiiniiiiiuiiiuiiiHiiiiiiiiMiiiiiiiiiiiiijiiiillii 
uiiiiiuHiiMiiiiiiiiiniiiiiiiioiiiuiuiiiiiiiiinuuiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiiiiiiiimiiiuuiuiiiiiuiiiuiiiiiiiiiiiiiiiiiiiiimii 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


We  can  help  you 

Writ*  to 

The  Arthur  Power-Saving  Recorder  Co. 
I  2nd  National  Bank  Bids'.,  New  Haven,  Conn.  | 

'umiiillllliliiiiiimiiiiiiiiiiiiiiiiiiiiij mill iiiiiiii iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiE 

guiiiiuiiiiiiiinuiimiiiiiiiiiuiiiimiiiiu i uiiiiiiiiiuiiiimiiiiiiiiuiiiiiiiiiuiiiiiuiiiiiuiiii iii iiiimiiiiiiiiiiiiiiiiiiii 

I  FORD  TRIBLOC 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has 
I  Planetary  Gears,  Steel  Parts,  3^  to  i  factor  of  Safety. 
I       It's  the  only  Block  that  carries  a  five-year  guarantee. 

I  FORD  CHAIN  BLOCK  &  MFG.  CO. 

I  Second  and  Diamond  St3.,  Philadelphia 

:;imiiiu"iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii"iiiiiiiiiiiiiiiiiiiiiiiiiu"iniiiiiiiiiiii"iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir"iiniiiniiiiiii 
|"iiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiiiiiiiiiiiiiiiii"iiiiiriiiiniiiiiiiiii"iiimiiii!i     ^'"iiii""" " i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiii i iniiii nii mini unit 


mfg 


["Everything  in  Insulation" 


Mira 
Vulcanized  Fibre 
Varnished  Glotii 
Insulating  Tapes 


Waxes 
Asphalts 
Compounds 
Insulating  Varnish 


The  above  are  only  a  few  of  our  products  = 

Write  us  for  anything  in  this  Une  jou  may  requlr*.        I 

MITCHELL-RAND  M'F'G  CO.  I 

f  "^  'OSJoiin  St..  New  York  City  1 

-^iiiiiintniiiini iiiiiimi iiiiiiii imiiiiii ii niiiiiiniiiiiiiiiiiiiiii i niiiui iiiiiiiiiiinmiiiiiiiiiniiiii 


]Railro<«ljs-Ct)iitractors -Industries 
Aut«>niol)ik!!S-PoIe  Piillinj}  "i«i  Ortlnonce 

Temple  ton,  Mjeiil>'  &  Co..  Ltd  J 

■    "     ■  li:.-HI<lhH.--.l-ii-.1   UWO  ";| 


TiiiiiiiuiiiiuiiiiiuiiiiiiuiHiiiiiiiiiiiiH niiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiinniiiiniiiiniiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiik' 
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Sleet  Wheels 

and 

Scrapers 

NUTTALL  Union  Standard  Sleet 
Wheels  and  Scrapers  will  keep 
your  wires  free  from  ice.  Made  in  two 
sizes,  4i-in.  and  6-in.  dia.,  ^-in.  to 
f-in.  wheel  axle. 

R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


EVERY  GEAR  REGI.STERED 


Electric  Railway  Sales  Distributors  for: 

Anderson  Brake  Slack  Adjusters. 

Garland  Ventilators.     Miller  Trolley  Shoe. 

Perry-Hartman  Center  Plates  and  Side  Bearings. 

Watson  Car  Lighting  Regulator. 

Wasson  Air-Retrieving  Trolley  Bases   (U.  S.). 

Reliance  Air  Sanders.    Air  Rectifier. 


Chicago  District  Repretentatire*  for: 


Drew  Line  Material 
Columbia  Car  &  Shop  Eqnlpment 
Lincoln  Rail  Bonding  and  Bonds 
Atlantic  Equipment*  for  Joint  Weldlns 


817  Fisher  Building 


CHICAGO     I 


'iniiiiiiiiiiiiiiiiiniiiniiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiMiiriiiiiifiiiiiiiiiiiiiiiiniiiiiiiHiiiiiiiiiitiimiiiiniiuiiiiiiiiitiiiiuiiiHiiiiiiuiiiiB 
HMiiiiiiiiiiiiiiiimiiiiiiiiiiiiiUiiiiiimimiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiHiimiimiiiiiiiiiiHimiiHiihmiuHiiiiiiim 


!    s 


HmiiiiiiimiiiniiiniiiniiiitiiiiiiiiiiiiiiiiiiiHiiMiiiiiiimiiiiiimiiimiHiiiiiiiimimMiiiiiiiiun 
imiimtiimiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiHiiimimiiiHiiitiiiiiiiimiiiiiiiiiimiiiiiiiiiiiDiimiiiin-. 


TV  hen  you  want 


Men 


put  your  advertising  for  them  on 
the  same  basis  as  other  publicity. 

If  you  want  competent  and  efficient  assistants, 
experienced  in  the  field  served  by  this  journal, 
you  will  naturally  find  such  men  among  our 
readers — which  include  the  keenest  and  most 
progressive  men  in  the  industry. 
Get  in  touch  with  a  number  of  these  men  and 
select  the  one  that  is  best  suited  for  your  needs. 


Only  $1.50  for  30  words 


806        I 

niiiiiiiiiKniiimiiiiiM 1 iiriiiiiiiiiiiiiiiuiiiiiiiiinniiriiiniiiinriiiniiiiiiiniiiiHiiiHiMiiiiiiiiiiliiiiiiiMiiMiniimiiiiiliniiinin 

armiHiiiiiimiimiiiiHiiimiiiiiiiiiniiiiiiiiiHiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiniiiiiiiiiiiiimiiiiiiiiiiii!: 

FUEL  CONSERVATION  | 

is   a   necessity  and  the   heating  and  ventilating  of  street  I 

cars   should   be    accomplished   the   most   economical   way.  I 

Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat  | 

with    ventilation    at    a    saving    of    50%    to    70%    over  | 

electric   heat.  I 

THE  PETER  SMITH  HEATER  CO.  DETROIT,  MICH.  | 

iiiltiiiliiiiiiiniiiiiiiiriiiiiliii iiimmiiiir i riiiiiiiilniiiiiiiiiiiiiiimiimiiiniiiiiiiiiiiriiiiiiiiiiimiiiriiifriiiiiiliiiriitifn 

aillimiiiiiiiliiiilliMiliillliliilliiililiiiiiiiiiiiMiitiiiittiiiiiiiintiiiiiriiiitiiiiiiiiiiiiiiiniiiiuiiiiriiiiiiiiiiiiiiiiiiiilliliiiiirllluillnllltliiK 

Company       o^j.  Direct  i 

Automatic         | 
Registration       I 

By   the  I 

Passenger         | 

Rooka    Automatic     | 

RagUtw  Co.  I 

Provldonca.  R.  I.  | 

!i)liHiiiniiimiiiiiiiitniiiiiriiniiiiiiiiiiiiiiiniiiiriiiiniiiiriiiiiiiM<tiiiiHiiiitiiiniiiiiiiiiiriiiiiiinuiiiitiiliiiiiinii(iMiitiiilfiiililllinili 


T.  L.  K.-IO 


An  Indiana  Elec.   Eng'r  writes — 

"The  triggerlock  fingers  are  sure 
giving  the  best  of  satisfaction,  and 
my  opinion  is  that  a  company  or 
corporation  having  controllers  who 
don't  use  your  fingers  is  far  behind 
and  does  not  regard  expense  or 
efficiency." 

200  railways  use  them  as  standard.  Write  for 
booklet  or  order  some.      We  make  all  types. 

TRIGGERLOCK    REVERSIBLE 
CONTROLLER  FINGER 

810-8  Bath  Ave.,  Niagara  Falls,  N.  Y. 
557  King  St.  West,  Toronto,  Canada 


'•iiniiiMiiiiiliiiiiiHiiiitiiniiiiuiiiiiiiiiiiiiniiniiiiiiiMiiiiiiiiiiiiiiiiinntiiiiiiiniiiiiiiiiiiiiMiiiitiiiiiiiiriiiiiiiiiiiiiiiMiiiMiiiiiiiitiiM^ 
lilMlllilllHlililliiitiiiliiilMlllllillMiimiiiilllHlllllllllilililliiiliiimiiitiiiiHliiliiiiuiiiMiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiiitiiiiii 


I     75%  of  the  electric  railways 


IB-V  Punches 


I        Send  for  Catalog. 

IbONNEY-VEHSLAGE  tool  CO.,  Newark,  N.J. 

^iiiiiiiiiiiiiiiiiiiiiiiiiitiiiniiiiiHimiiiiiiiiuiiiiiiiiniiiuiiiiiiiiiiiiiiuiiiiiiiiiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiniiiiiMiiuis 

uiilliiiiiiillllliilllllllllliiiiliiililllllllllililliiiilillllllllllilliliiiiiullllllllllillllliliillllllllllllllllllimiliniiiiiilililllllllllllllllllllllllii!^ 

Use  them  in  your  terminals —     | 

PEREY  TURNSTILES       I 

or  PASSIMETERS  j 

Faster  than  the  ticket  teller  | 

Percy  Manufacturing  Co.",  Inc.    | 

^      _  30  Church  Street,  New  Yorltaty  | 

!)iiiiiriiiuiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiruiiiiiMiiiuiiiuiiiJiiiiiiniiiuiiiiiiiiiiiiiiiiiiiir 

oiiiiiiiiiiiJiriiniiiiiiijiiiijiiiiiniiiiriiiiiiiiiriiimiimiiiiiiiiJiiim iiiiijiiiimiiiiiMiiuiiiiiinmiiii iiiiiiiiiiiiiiii»iiiiiiiiiii| 

I     Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate    your   cars   at   the   lowest    possible   cost  | 

I  The  Cooper  Heater  Company  | 

I  Carlisle,  Pa.  | 

^iiniitiiitMinMniiiniiiMittMiiMiiiiiiiiMiiiiiiniiiiiiiiiiiiMiniiiiiiiiiiiiiuniiiiiiiiiiiiiiiiiiHiuiiiiiiiiiiiiiiiiiiiiiiiMiuiiiiiiiiiiiuiiiiiiv 

uiiuiMiiiriiiiiiiiiiMiJuiinMiiiuiiiitiiiMiiiniiiniiiiiiMiiiiiiiiinniiuiMMniiiiiiiiiiHiiiiiiiiiniiiiiiiiiitiiiiiMiiiimiiiiiiiiiiiiiiiiiiiimir 

=  s 

s  s 

I  Electric  car  heaters — thermostatic  control —  | 
I  pneumatic  cardooroperators — buzzers,  single-  | 
I    stroke  bells,  starting  signal  lights — special  re-    | 

I  CONSOLIDATED   CAR  HEATING  CO.  f 

I  ALBANY,  NEW  YORK.  CHICAGO  | 

^niliiiiriiiiriiHi i ililil iriiiiriiiHiiiluiliililiiiiiintiiiiumMiiiiiiHiiiiuiiiiiiiiiiiiiiiiiiii tiiiillltiliniiiiimiliimin 
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Reproduction 
of  a  Car  Brass 
in  Service  for 
Fifteen  Years 


This  Car  Brass  was 
tent  to  us  by  a  large 
Electric  Railway  System 


We  do  not  gTiarantee  all  our  Car  Brasses  to  wear  as  long — but 

this  Time  Record  points  to  why,  after  thirty  years'  exiKrience, 

AJax  Metals  stand  at  the  top. 

Ajax    Car   Brasses,    Cheek    Flaies    and    Babbitt    Metals    help    to 

increase  your  dividends. 

They  are  metals  that  give  good  service. 

THE    AJAX    METAL    COMPANY 


Main  Office  and  Works: 
PHILADELPHIA,  PA. 


Established    1880 


Southern  Plant: 
BIRMINGHAM,  ALA. 


miimiintMiiiiimiinMiiiimiiimiiiiiiiiiMiiiiiMnimiiiiiiiiiimMimiimiiMmiiirMniitnirmiiiNMimiiitmiiiiiiirmiiiMiiiiiMiiitiifi     = 
j)fiiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiiiiiiiiiiiitiiiirriiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiitriiiii>iiiritiiiinis      I 

I    The  Kalamazoo  Trolley  Wheels 


have  always  "been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS   IN   THE,  WORLD. 


I  THE  STAR  BRASS  WORKS 

i  KALAMAZOO.   MICH.,  U.   S.  A. 

liiiiiiiimiiimiiiiniiniuMiiiiiiniiitiniiiiMniiinniinniitiiiiiiiniitiMiiiiriiiiitiiiiiiMintriiiiriiiiiriiiniiiinMnniiimiiriiiimnmiii^     f„ 
gllll^lllllllllllllllll1lllllt^llllUllllUlllll1lllll^llll1lllllltllll1lllllllllllutllllllllHlrlll^rrllIrnlltrlll^lllllllllllrllllIlllllrlllllrlllllrllllt^ 


on  your  railway  motor  gearing  may 
appear  of  little  significance.  Yet  if 
they  are  the  marks  of  Nuttall  Gear 
Registration,  they  are  to  your  gears 
what  the  specification  is  covering 
rails  or  axle  steel.  For  Nuttall 
(rears  are  pedigreed  gears. 

These  marks  are  evidence  of  your 
insurance  against  breakdown  when 
time  is  worth  most,  against  loss  of 
power,  against  excessive  vibration, 
with  its  resulting  undue  noise  and 
wear. 

R.  D,  NUTTALL  CO. 

Pittsburgh.   Pa. 

I        EVERY^EA^REGISTERBD         i 


E  MASON  SAFETY  TREAU— Lead  or  carboruudura  dUed:  non-ellppery:  5  = 

s  prevents  accldenta:  cuts  out  damage  suits.  s  = 

s  KARBOLITH  CAR  FLOORINO — For  steel  cars;  Is  sanitary,  llgbt  weight  =  = 

i  flre  proof,  non-slippery.  =  = 

i  STANWOOD  STEPS — Self-cleaning.  non-«llppery.  light.  I  = 

S  Over  six  million  feet  used  without  accident  being  reported  within  the  knowl-  =  = 

=  edge  of  manufacturer.  £  = 

s  Our  products  used  on  all  leading  railroads  on  cars  and  stations.    For  de-  =  = 

=  tails  address:  =  = 

5  AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell.  Mass.  =  = 

=  Branch  Offices:  Boston.  New  York  City,  Philadelphia.  1  = 

=  Agencies  In  all  principal  cities.  =  = 

uiiiniriniiiinriiiiniiiiinMiiiiriiiHiiiiiiiiiiiiiiriiiitiiiiiriiiiiiriiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiiiiiiHiiiinriiiiiiiiiitiiiitiiiiHriiiiiiiiiHiiiiiR  | 

^iiimiiiiiiiiiiiiiiiiiiiiiiiiiirMiiiiniiiitiiiiiiiiiiirniiiiiiiiiiitriiiiHiiiuiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiiriiriiiiniiiiiiiiiitiiiiiniiiii^  = 

I  **  Boyerized"  Products  Reduce  Maintenance  |  I 


'uiiiiMiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiniiMniiiiiMiiMiiiB 
uiiiiiiiiiMiiiiMiiiiiiiirriiMniiiiriiiniiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiMitiiiiniMiriiiiiiiiiiiiiiiiniiiiMiiiriiiiiiiMiiMiHriiiniiiiiiiiiitiiiiiiui 


MQRErJDNES 


Manganese    Brake   Heads 
Manganese  Transom  Plates 
Manganese    Body   Bushings 
Bronze   Axle   Bearings 


Bemis  Trucks 

S  Case  Hardened  Brake  Pins 

i  Case  Hardened  BJushings 

§  Case    Hardened    Nuts    and 

I  Bolts 

I  Bemls  Pins  are  absolutely  smooth  and  true  in  diameter.         | 

I  We  carry  40  different  sizes  of  case  hardened  pins  in  stock.         = 

S  Samples  furnished.     Write  for  full  data.                                            B 

s  = 

I  Bemis  Car  Truck  Co.,  Springfield,  Mass.  | 

niiiiiiiiiiiiiniiiiiiiiiiiniiiiHiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiDiitiiiiiMiiiiniiiiiiiniriiiitliiiKiiiiiiiiiiiriiin^ 


Armature  Babbitt 
Metal  is  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting. 


Designed  particu- 
larly for  electric 
railway  armature 
bearing  service, 
and  recognized  the 
world  over  for  un- 
excelled quality. 


BA1BBITT  METAL 


i  More-Jones    Brass    &    Metal    Co.  I 

I  •  St.  Louis,  Mo.,  U.  S.  A.  | 

^MiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiMiiiiitiiiittiiiiiniiiiHiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiirtiiiiiiiiitiiiiriiiiiiiiiiiiiiiniilllililius 

iiiiiifiMiiiiiiiiiiiiiiiiiMiiiiiiiiiiriiiiirr Mil i II iiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiii iimi Miiii£     uiiiiiiiiimiiiiiiiiiiiiiiimiiiniiiiiiiiiiiiiMiiiiiiiiiiiiii mil iiiiiii I I I iiiiiiiiMiii iiiiiiiiiiiiu 

PROVIDENCE  H-B  1     it    P«1V«    ^"^  '^^"^  ^"  advertisement     I 

FENDERS  LIFEGUARDS    1    I     "^^^    ^  ^J' ^    in    the   ELECTRIC    RAIL-     I 


FENDERS  LIFEGUARDS 

The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.      I 

Mnnufacturers  of  The  Providence  Fender  and  H-B  Life  Guard       I 
Wendell  &  MacDufHe  Co.,  61  Broadway,  New  York      | 

General  Sales  Agents  | 

.TniiiiiniiiiiitiiiiiiiiiiiiiMiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 
^iiiiiiiuiiiiiiiiiiiiiiiiiiuiiiiiiMiMuiiiiiiniiiiiiiiiiiiiiiiinMiiiiiMiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu 


in    the   ELECTRIC    RAIL- 
I     WAY  JOURNAL  every  issue  of  the     | 
I     year  because  you  obtain    -pj  1x1 

I     proportionately  better    rvCSVlltS     | 

^inillllllllMllllllllllllillllllllllllllllllllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIMIIIIIIinillllllllllllllllllllllllin 
UIIIIIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIMIIIIIIIIIIIIII^ 


I  The    •■H^Cap-ExibC"    Batterv  I  \fiMi^NM^lfXtl^T^l(^phlPAm{ 


for 


Sole  ManufactuTera  i 

"HONEVCOiMB"  AND   "KOUND   JET"  VENTILATORS  | 

for  MonUor  arl   Arch  Roof   Cars,   and  all  classes  of  bmldinrs:  = 

also    ELECTRIC    THERMO.METER    CONTROL  = 

of  Car  Temperatures.  S 

111-151  WEST  22D  ST.                WrUe/or                1328    BROADWAY  f 

Chicago,  III.                         (  ataiogue                New  \mk,  N.  Y.  = 

^iiiiiiiitiMiiiniiiiiiiiiiiiniiinmiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiittiiiiittiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiin     ^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiimimmir 


STORAGE  BATTERY  STREET  CARS  i 

TheElectricStorageR^teryCo       I 


PHILADELPHIA 
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Now  to  place  Our  Industries 
right  side  up  again" 

In  the  solution  of  the  problems  of  labor  and  equipment  brought 
about  by  the  resumption  of  peace  pursuits  there  must — beyond 
question — be  an  immense  amount  of  readjustment. 


The  Searchlight  Sections 

the  Classified  A  dverlising 

of 

McGraw-Hill 

Engineering  Publications 

offer  an  exceptionally  valuable  service  to  help 
in  accomplishing  the 

Redistribution  of  Labor,  Machinery  and  Material 

throughout  nine  big  engineering  fields 


The  circulations  of  these  papers  are  National. 
They  cover  the  individueJ  industries  of  each 
paper  all  over  the  country.  Men  in  the 
East  and  the  West,  the  North  and  the  South 
read  these  papers  with  exactly  the  same  bus- 
iness interest  in  the  industry  each  paper  covers 

and — - 
All  these  men  know  the  "Searchlight  Section" 
as  the  recognized  center  for  advertisements  of 
Elmployment,  Equipment  and  Business  Op- 
portunities. 


The  live  men  of  these  industries  look  to  the 
Employment  columns  of  the  Searchlight 
Section  for  available  positions. 

Employers  find  it  their  quickest  way  of  get- 
ting in  touch  with  new  men. 

Manufacturers  and  others  find  the  Search- 
light Section  an  ideal  medium  for  buying  and 
selling  released  equipment,  surplus  materials, 
etc. 


How  can  We  serve  You? 


oois 


iiriiHiriimiriiiiMttirrmrnintfmmimnu 
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^IIMIMIIIIIIIIII 


SECTION 


'""■I'liiiiii 


■POSITIONS  VACANT 


AN  ACCOUNTANT  wanted  thoroughly  ex- 
perienced in  street  railway,  gas,  electric 
and  steam  heat  accounting  and  capable 
of  taking  charge  of  the  bookkeeping  de- 
partment of  a  large  operating  company 
in  the  Middle  West.  Must  be  able  to 
show  results.  Give  experience,  reference 
and  salary  expected  in  first  letter.  P- 
362,  Blec.  Ry.  Journal,  Leader-News 
Bldg.,  Cleveland. 


EXPERIENCED  car  barn  foreman  wanted 
for  interurban  road.  Must  be  able  to 
handle  men  and  capable  of  planning  work 
with  some  experience  in  armature  wind- 
ing. In  reply,  state  experience  with  pos- 
sible time  of  reporting  for  duty.  Ad- 
dress Supt.  of  Railways,  BartlesviUe  In- 
terurban Railway,  BartlesviUe,  Oklahoma. 


EXPERIENCED  instructor  wanted  tor  city 
and  interurban  motormen  on  road  lo- 
cated in  Middle  West  operating  200 
cars  and  8  electric  locomotives  with  auto- 
matic air  and  type  M  and  HL  control. 
State  age,  experience  and  salary  ex- 
pected. P-357,  Elec.  Ry.  Journal, 
Chicago. 

HIGH-GRADE  master  mechanic  wanted 
for  street  railway  system  in  Texas  city 
of  25,000.  P-342,  Elec.  Ry.  Journal, 
Chicago. 

MAN  wanted,  experienced  in  electric  rail- 
way track  work,  as  shop  inspector  for 
frog  and  switch  manufacturer ;  also 
draftsman  who  has  had  experience  in 
designing  manganese  special  track  work. 
State  salary  and  experience  in  first  let- 
ter.    P-361,  Elec.  Ry.  Journal,  Chicago. 


MANAGER  small  street  railway  in  the 
south.  Must  be  a  good  all  around  street 
car  man.  State  age,  if  married,  experi- 
ence and  salary  in  first  letter.  C.  P. 
Westlake,  Goldsboro,  N.   C. 


MASTER  mechanic  wanted  for  street  rail- 
way. Excellent  opportunity  for  man  who 
can  get  results.  Good  salary.  Refer- 
ences required.  Address  Charleston  Con- 
solidated Railway  and  Lighting  Company, 
Charleston,  S.   C. 


ONE     armature     winder     wanted.       Tulsa 
Street  Railway  Co.,  Tulsa,  Oklahoma. 


POSITIONS    WANTED 


CHIEF  engineer  or  engineer  maintenance 
of  way.  12  years'  experience  mainte- 
nance, construction  and  operation.  Ac- 
curate knowledge  of  all  matters  related 
to  way  and  structure  department.  Tech- 
nically trained.  References.  PW-367. 
Elec.  Ry.  Journal,  Chicago. 


COMPETENT  stores  man,  clear  record,  de- 
sires connection  with  electrically  oper- 
ated road.  Especially  qualified  to  reor- 
ganize and  systematize  general  stores 
department.  PW-358,  Elec.  Ry.  Jour- 
nal,  Chicago. 


ELECTRICIAN,  age  35,  technical  graduate, 
desires  responsible  position  with  oppor- 
tunities for  advancement.  13  years'  ex- 
perience includes  interior  wiring,  main- 
tenance and  operation  of  large  power  and 
rotary  converter  substations.  Available 
now,  location  Immaterial,  least  salary 
$1800.      PW-303,  Blec.  Ry.  Journal. 

ENGINEER — Railway  specialist  •  can  be 
engaged  as  maintenance  of  way  engineer. 
Ten  years'  experience,  track,  roadway 
and  overhead  construction  and  mainten- 
ance ;  valuation,  also  public  service  re- 
ports. Technical  graduate,  at  present 
employed  as  engineer.  M.  of  W.  PW- 
360.  Elec.  Ry.  Journal. 


In  Replying  to  "Blind"  Ads 

be  carefol  to  put  on  envelope  the  key 
number  in  the  ad.  and  also  local  address 
of  office  to  which  reply  is  aent. 

10th  Ave.  at  38th  St..  New  York. 
935  Seal  Estate  Trust  BIdr..  Phlla. 
667  Leader-News  Bid?..  CleTeland. 
1670  Old  Colony  BldE..  Chicago. 
519  Newhouse  Bid? .,  Salt  Lake  City. 
601  Rialto  Bld(.  San  Francisco. 

Important 

Oricinal  letters  of  recommendation  or 
other  papers  of  value  sbould  not  be  en- 
closed to  unknown  correspondents — send 
copies. 


POSITIONS  WANTED 


ELECTRICAL  engineering  ^aduate,  for- 
merly lieutenant  in  the  army,  with  three 
years'  experience  in  railway  engineering, 
desires  position  with  electric  railway 
company  or  on  electrification  work.  PW- 
359,  Elec.  Ry.  Journal,  Chicago. 


GAS,  electric  and  railway  manager  having 
18  years'  practical  experience  desires  to 
locate.  Present  employed  and  can  fur- 
nish the  best  of  references  from  present 
and  past  employers.  PW-368,  Elec.  Ry. 
Journal,  Chicago. 


MARRIED  man,  9  years  experience  in 
claim  department  of  large  city  and  in- 
terurban company,  wishes  to  make 
change.  Seeks  position  as  chief  or  as- 
sistant chief  claim  agent.  PW-353,  Elec. 
Ry.  Journal,  Leader-News  Bldg.,  Cleve- 
land. 


MARRIED  man  wants  situation  as  master  I 

mechanic.     14  years'  experience.     Would  I 

accept    situation    in    either    eastern     or  i 

western     states.       References.       Address  i 

PW-365,   Elec.   Ry.   Journal.  = 


OVERHEAD  man  with  17  years'  experience 
on  construction  and  maintenance  of  City 
and  Interurban  lines,  wishes  position  as 
superintendent  or  general  foreman.  Suc- 
cessful in  organizing  and  handling  men. 
PW-364,  Elec,   Ry.   Journal,  Phila. 


POSITION  wanted.  Man,  42  years  of  age, 
with  18  years  of  street  and  interurban 
railway  experience  as  trainman,  train 
dispatcher,  and  as  an  ofllcial  for  several 
years.  Now  employed,  but  desirous  of 
making  a  change  by  May  1st.  W^estern 
states  preferred.  Address  PW-366,  Elec. 
Ry.  Journal,  Leader-News  Bldg.,  Cleve- 
land. 


Cars  For  Sale 

12  Double  Truck  Motor  or 
Trailers.  Brill  27-F  trucks, 
28-ft.  closed  bodies. 

3  SNOW  PLOWS 

2  single,  1  double  truck 

ELECTRIC  EQUIPMENT    CO. 

Commonwealth  Bldg.  Philadelphia,  Pa. 


Cars,  Rails,  Locomotives, 

1   Cranes,  Generators,Turbines,  | 

Motors,  Machine  Tools, 

Hammers,  Presses 

i                              Everything  For  I 

I         POWER,  RAILROADS,  INDUSTRY,  I 

I                            CONTRACTORS  | 

i           What  do  you  want  to  Buy  or  Sell?  i 

i               Write  for  our  Bulletin  No.  119.  | 

I    Oar  ENGINEERING  DEPARTMENT  wiU  I 

I    Design^     Construct     and     Finance     your  z 

i     undertakings.     Send  us  particulars.  | 

I    RAILWAY  &  POWER  EQUIPMENT  CO.  | 

=           Woolworth  Bids.,  New  York,  N.  Y.  i 

I               Telephones:  Barclay  3251-3252  | 

llllllMMMIMIItlMI)^ 
IMIIIIMMIMC 

FOR   QUICK  SALE  | 

8— Closed,  31-Ft.  I 

MOTOR  CARS 

Length  of  body  22  ft.  9  in.  Longi-  | 

tudinal  seats.     Mounted  on  Brill  | 

21-E    single    trucks,    wheel    base  | 

7  ft.  6  in.    Westinghouse  No.  38  | 

motors.       Excellent    condition.  1 

Price  reasonable.  | 

The  Northern  Ohio  Traction  &  Light  Co.  | 

Akron,  Ohio  | 

iiiit,^ 


Proposing  to 
an  Heiress 

How  to  write  the  letter 
that  gets  the  job 

We  cannot  emphasize  too 
RtronR-Iy  the  great  importance 
of  writing-  the  right  kind  of 
letter  when  answering-  Position 
Vacant    advertisements. 

FIRST 

FOREMOST 

ALWAYS 


be    sure    to    give    in    the    letters  = 

you    write    all    the    information  = 

about  yourself,  that  you   would  = 

want   if   you   were    the  prospeo-  = 

tive  employer.    Postage  is  wasted  = 

on  letters  that  merely  solicit  an  = 

appointment.           Why        should  I 

writers    of    such    letters    be    fa-  = 

vored      with      appointments      in  = 

competition     with     other     appli-  I 

cants    who    give   information    in  I 

advance  that  indicates  their  fit-  = 

ness  ?  I 

Write  your  letters  of  application  | 

with  the  same  care  that  yoa  would  | 

use  in  writing  a  proposal    to    an  I 

heiress.  I 

005li 
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ROTARY  CONVERTERS 

I — 300-lcw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  | 

«y.,   370-v.  A.C.,  575-v.  D.C.,  600  r.p.m.  | 

1 — 200-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  I 

cy.,  370-v.  A.C.,  57S-v.  D.C.  | 

I — 150-kw.  Westinghouse  Rotary  Converter,  2  or   3-ph.,  = 

60-cy.,  250-v.  D.C,   720  r.p.m.  | 

TURBINE 

1 — 500-kw.  Westg.   Horizontal,   3-ph.,  60-cy.,  370-v.   (can  | 

be  rewound  for   any  standard  voltage),   3600   r.p.m.,  | 

with  or  without     condensing  equipment.  | 

ARCHER  &  BALDWIN,  INC. 

U4-118   Liberty   St.,   New   York,   N.   Y.  | 

Telephone  4337-4338  Rector  | 

iniiniiiitiiiiiirtiitiniiiriiiitiMiiiiiiiiiiiiHiiiriiiiiiiiiiiMiitiiiriiiitiiiritiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiriiiitiiiiiiiiniiiiiiiiiiiiiniiiiitiin 
aniiiiiHiitiiiiiiiiHiniinMiiiniiiiuiiiirriiiiiiiiiiiiiiiiiiiiiiiiriiniiiiiiiiiiiiiiiiiiiriiitiiiiiiiiiiiiiiiiiiiiiiitriiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiHi, 

I        WATER  TUBE  BOILERS 

I        2 — 981  hp.  Edge  Moor,  235  lb.  pressure.  I 

I         1 — +50  hp.  Heine,  170  lb.  pressure.  | 

I        4 — 400  hp.  Stirling,  150  lb.  pressure.  I 

I         1—380  hp.  Stirling,  ISO  lb.  pressure.  | 

I        2 — 360  hp.  Erie  City,  160  lb.  pressure.  .  I 

I         1 — 310  hp.  Stirling,  200  lb.  pressure.  | 

I         6 — 308  hp.  Heine,  140  lb.  pressure.  | 

I         1 — 305  hp.  Babcock  &  Wilcox,  160  lb.  pressure.  I 

I       12 — 264  hp.  Babcock  &  Wilcox,  175  lb.  pressure.  | 
I         8 — 250  hp.  Stirling,  160  lb.  pressure. 
I         1 — 212  hp.  Babcock  &  Wilcox,  160  lb.  pressure. 
1         2 — 204  hp.  Babcock  &  Wilcox,  160  lb.  pressure. 


MacGovern  &  Company,  Inc. 

114  Liberty  St.,  New  York,  N.  Y. 
PitUburgh  Office:  498  Union  Arcade  Bids. 


I  IMMEDIATE  DELIVERY  | 

I  Five  new  P.A.Y.E.  double  truck  cars.    Length,  I 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  i 

I  G.  E.  Co.  Air  Brakes.  | 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  I 

I  Cart  and  Trucks,  Snow  Sweepers,  Electric  Locomotives  1 

I  111  West  Monroe  Street,  Chicago,   III.  | 

jiiiiiiiiiiiiiiiiiitiiiiiii'uiiliiiiiiiriiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiriiiitiiiiiiiiuiitiiiiiitiimiiiiiiiiiiiiiiHiuiiHHiimiiiuHiiiS 
^iiriJiiiiiiiiiiiiiHllllllll jiillll IIIIIIIIIIIIIIII I iiiiiiuiitiiiiiiiii iiiiiiiiiuiimiiiiiiimiiiiniiiii: 

!  Some  One  Wants  to  Buy  | 

I  the   equipment    or    machinery  | 

I  that  you  are   not   now   using.  | 

I  I 

I  This     may     be     occupjring     valuable  I 

I  space,  collecting  dust,  rust  and   hard  | 

I  knocks    in    your    shops    and    yards.  | 


I   I     Sell  it  Before  depreciation  Scraps  it. 

I    I  The  Seachlighl  Section  is  helping  others 

I    I  — let  it  help  you  also. 
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NEW  RAILS  I 

700  tons  100-Ib.         600  tons  85-lb.  i 

500  tons  90-lb.  | 

Switch  Turnouts 

8 — 70-Ib.     ASCB.     and     frog     Mangraneae.  I     1      J 

New.  z     ' 

1 — 60-lb.  AKA-A  m  L.  H.     Good  as  new.  ■ 

1600  kegs  A  X  5%   in.  "Zelnlcker  Select"  i 

Used  Spikes.  = 

300  begs  A  X  6  z  5H   in.     New  Spikes.  [ 

Track   Accessories   all    kinds, 

prompt    shipment.  s 

7ELNICKER  m  ST.  LOUIS  | 

Get  Bulletin  260   (250,000  CSrc.) —  = 

A  Bigr  Money  Saver.  = 


CAN  SHIP  AT  ONCE.    The  foUowing: 

BRIDGES 

;ood  as  new.     Steel  Girder,,  all  Cooper  E-35  with 
13%  overload  allowance. 
2 — 27  ft.    6  In.  throueh  plate  girder 
1 — 29  ft.  through  plate  (drder 

4 — 32  ft.    6  In.through  plate  girder  Total 

4 — 42  ft.      6  In.  through  plate  girder  weight 

2 — 54  ft.    2  In.  through  Plate  girder  771.034 

2 — 59  ft.  through  plate  girder  lbs. 

1 — 64  ft.  5  In.  thiough  plat*'  girder 
2 — 64  ft.  5  In.  througti  plate  girder 
2 — 04  ft.  11  In.  through  plate  girder 
1 — 24|  ft.  Deck  span 

3 — 43    ft.  Deck  span       Total  weight  109,902  lbs. 
2 — 451  ft.  Deck  span 

1 — 111  ft.  Truss  span  Weight  120,479  lbs. 

12 — 30  ft.  Deck  spans  (Viaduct)  Total 

2 — 43  ft.  Deck  spans  (Viaduct)  weight 

2 — 60  ft.  Deck  spans  (Viaduct)  265,650  lbs. 

6 — Towers  and  2  single  bents  39.170  iba. 

M.  K.  FRANK 

Frlck  Bldg.,  PUtaburg.  Pa. 


IMIIHIIIMMII IIIMMIIMIIt tlllMltllMIMMII 
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CLEVELANOO^iJPtEHWORKS 

Incorporated 
Cleveland,   Ohio 

Everything  in  the  Line 
of  Repairs  to  Electrical 
Machinery- 
Complete     Armatures.      New     Annataras, 
Rewound       Armature       Cores,       Armature 
Shafts.       Armature      Coils.       Flelda      and 
Commutators. 

Establislied  22  Tean 


;^HIIMIIINIMMinilllll>lllll 


RAILS 


16.000  TONS — NEW  and  RELATBBS 
NHW — 12  lb..  16  lb.,  20  lb.,  26  lb.,  80  lb, 
40  lb..   60   lb.,   70  lb.,   76   lb..   80  lb..   St 
lb.,  90  lb. 

KELATBBS — 30  lb.,  36  lb..  40  lb..  46  lb, 
66  lb.,  60  lb.,  70  lb..  80  lb..  86  lb.,  00 
lb.,  100  lb. 

Faatenlncs,  New  Bolts,  Nnta  and  Spikes. 
New  FrOKS.  Switches,  Crossings  and  all 
accessories.  Carload  and  less  carload  In- 
qntries  and  orders  a  specialty.  Balls  eat 
to  lengths  for  stmctnral  purpose*.  At- 
tractive prices.  Immediate  shipments  from 
stock. 

L.  B.  FOSTER  COMPANY 
Park  Bids.,  PittsburKh.   Pa. 
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FOK  SALE 
CARS 
2 — McKean  Oaso-Electric  Cars. 
12 — Dlffereottal  20-yd.  Cars. 
5 — Gasoline  Passencer  Cars. 
60 — Frelicbt   Cars. 
12 — Electric  Sets. 

Cef  onr  Lists  and  Prices 
J.  F.  DONAHOO  CO.  Birmingham,  Ala. 


We  own  and  offer  for  sale 
a  used  McKeen  Motor  71- 
Passenger  Car,  all  steel. 
In  first  class  condition. 
Write  or  wire  us  for  fur- 
ther information. 


HYMAN-MICHAELS  CO. 

People's  Gas  Building,  Chicago 
Phone:  Harrison   1100 


I    Neio  and  Relaying  Rails 


BUYERS  OF  ABANDONED  RAILROADS 
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GET  YOUR  WANTS  INTO  THE 
SEARCHLIGHT 
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Exterior  Vie^v 


Exterior  View 


Interior  View 


United  States 

Shipping 

Board 

Emergency 

Fleet 


i 

Interior  View 


BIDS — For  the  purchase,  f.o.b.  cars  Philadelphia,  of 
any  number  of  cars  up  to  and  Including  six, 
will  be  received  by  J.  W.  Smith,  Manager  Passen- 
ger Transportation  and  Housing  Division, 
United  States  Shipping  Board  Emergency  Fleet 
Corporation,  No.  140  North  Broad  Street, 
Philadelphia. 

Delivery — Immediate. 

Terms — 25  per  cent,  sight  draft.    Balance  to  be  arranged. 

General — Cars  and  equipment  are  entirely  new,  are  open 
to  inspection  on  request  at  the  works  of  the  manu- 
facturer, the  J.  G.  Brill  Company,  and  cost,  as  is, 
?13,S70  each. 

SPECIFICATIONS 
BODY 

Length  over  anti-climbers 45  ft.  6  in. 

Length  over  corner  posts 33  ft.  0  in. 

Length  over  vestibules 44  ft.  2  in. 

Extreme  width 8  ft.  6  in. 

Height  from  rail  over  trolley  board 11  ft.  8  in. 

Truck  centers 21  ft.  0  in. 

Radius  of  shortest  curve 35  ft. 

Seating  capacity 50 

Sheathing  (sheet  steel) 3/32  in. 

Doors,  Hand  operated 

Headlight,  Crouse  Hinds  "Imperial" 

Registers,  International  R-7 

Fare  Boxes,  International  G-15 

Heater,  1 — Peter  Smith  Hot  Air 

Hand  Brakes,  National 

AIR   EQUIPMENT 

G.  E.  Straight-Air  Compressor  C.P.-27 

TRUCKS 
Brill  77  E-1  Wheel  Base,  5  ft.  9  in. 

Diameter  of  Wheel 33  in. 

Tread 3  in. 

Flange f  x  I  in. 

Axle  in  Motor  Bearing 4^  in. 

Axle  in  Gear  Seat 5  in. 

Gauge  of  Track 4  ft.  8^  in. 

MOTOR   EQUIPMENT 

4 — Westinghouse  514  A-600-volt,  40-hp.  Motors,  double 

end  K-35  G-2  control. 
Solid  Gears — 58  teeth  Pinions — 15  teeth 

PERFORMANCE 

The  free  running  speed  on  tangent  level  track  and  525-volt 
will  be  30-31  m.p.h.  with  car  carrying  50  passengers. 

"WEIGHT 

Light,  42240  With  50  passengers,  49,740 


BIDS — For  the  purchase,  f.o.b.  cars,  Philadelphia, 
of  one  snow  plow  will  be  received  by  J.  W.  Smith, 
Manager,  Division  of  Passenger  Transportation 
and  Housing,  United  States  Shipping  Board 
Emergency  Fleet  Corporation,  140  North  Broad 
Street,   Philadelphia. 

Delivery— Immediate. 

Terms — 25  per  cent,  sight  draft,  balance  to  be  arranged. 

General — The  plow  and  equipment   is  entirely   new,   is 

open  to  inspection  on  request,   at  the  works  of  the 

manufactuer,  the  J.  G.  Brill  Company,  Philadelphia, 

and  cost,  as  is,  213,134. 

SPECIFICATIONS 

Length  over  all 41  ft.  4    in. 

Length  over  end  body  eheathing 31  ft.  65  in. 

Length  of  body  inside 30  ft.  9  in. 

Width  over  side  body  sheathing 7  ft.  6    in. 

W  idth  over  body  inside 6  ft.  8J  in. 

Width  over  all  wings  closed  not  to  exceed 8  ft.  10  in. 

Width  over  all  \vi"gs  open 12  ft.  9    in. 

Height  from  bottom  of  sill  to  top  roof 8  ft.  0    in. 

Height  from  top  of  rail  to  bottom  sill 2  ft.  6|  in. 

Height  of  body  inside — clear. 6  ft.  4    in. 

Height  from  top  of  rail  to  top  of  trolley  stand 10  ft.  9}  in. 

Height  of  share  blades 5  ft.  0    in. 

DIMENSIONS   OF    MAIN   TIMBERS 

Side  sills 41  x  11  j  in. 

Intermediate  sills 5    x    3    in. 

Cross  timbers 4    x    7    in. 

Side  posts ._ '  2|  x    4    in. 

Side  posts  at  truss .' 2J  x    5    in. 

Flooring,  single # H  in. 

Lift  of  plow  share 6    in. 

Lift  of  digger 3     in. 

Gauge 4  ft.  8J  in, 

To  operate  on  curve  of 35  ft.  radius 

AXLE — Open  hearth  steel,  4|  x  8-in.  journal,  S^-in.  wheel  fit,  5i-in, 

gear  fit,  5-in.  dia.  motor  fit. 
AIR  BRAKES— Westiniihouse  Traction  Brake  Co.'s  schedule  A  M  M 

automatic   with    graduated    release    and    emergency   straight   air 

feature. 

1— D-2  E  G  25-ft.  compressor. 

1 — Brake  cylinder,  10  x  12  in. 

2 — M-»n  reservoirs,  16  x  42  in. 
DIGGER — Double  truck  standard,  four  per  plow,  arranged  to  operate 

from  both  ends  of  plow. 
DRAW  BARS— Special,  radial  M.C.B.  applied  as  per  B/P  6952,  to 

couple  with  Tonilinson  and  spring  earner. 
MOTOR  EQUIPMENT — i— Gen.  Elect.  201-G,  65-hp. 

2 — K-35  0-2  controllers  and  equipment. 

71-tooth  solid  gears. 

15-tooth  pinions. 
SPREADERS — 12  ft.  0  in.  long,  furnished  by  Car  Builder. 
SIDES — i-in.  sheathing. 

TRUCKS— Brill  standard  53-F  for  8-wheel  plow — 4  diggers. 
TRUCK  CENTERS— 14  ft.  0  in. 
TRUCK  WHEEL  BASE — i  ft.  0  in. 
SHARE  LIFTING  DEVICE— Standard  pneumatic  (air).    We  furnish 

and  apply  2 — S-in.  cylinders,  2 — J-in.  engineers  valves  complete  and 

1 — engmeer's  handle. 
WHEELS — 33-in.  cast  iron,  3-in.  tread,  J-in.  flange. 
NOTICE — -Apparatus  to  be  located  that  motormen  will  be  in  R.  H. 

corner  and  can  look  out  of  window. 
WEIGHT— Complete  weight,  56,920  lb. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdTertlslne,  Street  Car 
Collier.  Inc..  Barron  G. 

Air  Beetifler> 

Holden  &  WUte,  Inc. 


Amnsement   Devices 

Este  Co.,  The  J.  D. 

Anchor*,  Goy 
Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  M.  Co 

Ash  Storace  Tank*,  L     '  irou 
Green  Enirlneerinjr 

AntomobUes  and  BUf 
Brill  Co.,  The  J.  b. 

Ajtle  Stralghteners 
Colombia  M.  W.  &  M.  I.  Co. 


Axles,  Car  Wheel 
Bemls  Car  Truck  Co. 
Brill  Co..  The  J.  O. 
Caroeffie    Steel   Co. 
National  Railway  Appliance  Co. 
St.  Louis  Car  Co. 
Standard  Steel  Works  Co. 
Westinchouse  Elec.  A  M.  Co. 

BabblttInK  DeviMs 
Columbia  M.  W.  A  M.  I.  Co. 


Babbitt  Metal 

Ajax  Metal  Co. 

Badges  and   Battons 
Electric  Service  Supplies  Co. 
International   Berister  Co..   nie 

Batteries,  Vrj 
JNichols-Llntem  Co. 


Batteries,  Storace 

Electric  Storace  Battery  Co. 

BearincB  and  Bearing  Metals 

AJax  Metal  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General   Electric  Co. 
More-Jones  Brass  A  Metal  Co. 
St.  Louis  Car  Co. 
Westinchouse  Elec.  A  M.  Co. 


Bearlnes,  Center  and  Boiler  Side 
Holden  A  White.  Inc. 


Bearines,  Boiler  and  Ball 

S  K  F  Ball  Bearing  Co. 


Bells  and  Ooncs 
Brill  Co..  The  J.  O. 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service   Supplies  Co. 
St.  Louis  Car  Co. 

Bsnders,  Ball 
MUes-Bement-Pond  Co. 
Zelnlcker,   Walter  A.,   Supply  Co.. 
Inc. 

BoUers 
Babcock  A  Wilcox  Co. 

Boiler  Tubes 
National  Tube  Co. 

Bond  Testers 
American  Steel  A  Wire  Co. 
Lincoln  Bondinc  Co. 

Bondinr  Apparatus 
American  Steel  A  Wire  Co. 
Electric  '^Lallway  Improvement  Co, 
Blsctrlo    Service    Supplies    Co. 
Lincoln  Bonding  Co. 
Ohio  Brass  Co. 


Bonds,  Bail 
American  Steel  A  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Lincoln  Bonding  Co. 
•hlo  Brass  Co. 
Westinghouse  Elec.  A  M.  Co. 


Boring  Teals,  Car  Wheel 
Niles-Bement-Pond  C'- 

Brackets  and  Cross  Arms   (See  also 
Poles,  Ties,  Posts,  Ete.) 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 
Lindsley    Bros.    Co. 
Ohio  Brass  Co. 

Brake   Adjnsters 

Holden  &  White,  Inc. 
Smith- Ward  Brake  Co. 
Westinghouse   Traction   Brake  Co. 

Brake  Shoes 
Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Brill  Co..   The  J.   G. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 


Brakes,    Brake    Systems    and    Brake 
Parts 
Bemis  Car  Truck  Co. 
Brill  Co..   The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Holden  A  White.  Inc. 
National  Brake  Co. 
St.  Louis  Car,  Co. 
Safety  Car  Devices  Co. 
Westinghouse  Trac.  B.  Co. 

Ilrick,  Fire 

Green  Engineering  Co. 

Brooms.  Track,  Steel  or  Battan 
Paxson  Co.,  J,  W. 
Zelnicker,   Walter  A.,   Supply  Co., 
Inc, 

Brnshes,  Carbon  < 

General   Electric  Co, 
Jeandron,   W,  J, 
Morgan  Crucible  Co. 
United  States  Graphite  Co. 
Westinghouse  Elec.    A   M.   Co. 

Brashes,  Graphite 

United  States  Graphite  Co. 

Brnsh  Holders 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Buckets 
Blaw-Enoz  Company 

Bashings,  Case  Hardened  A  Man- 
ganese 

Bemls  Car  Truck  Co. 

Cables.     (See  Wires  and  Cables.) 

Carbon  Brashes.      (See  Brushes, 
Carbon.) 

Car  Equipment.  (For  Fenders, 
Beaters,  Registers,  Wheels, 
etc. — See  those  headings.) 

Car  Trimmings.  (For  Curtains, 
Registers,  Doors,  Seats,  eto. — 
See  those  headings.) 

Car  Panel  Safety  Svrltehea 
Westinghouse  Elec,  A  Mfg,  Co. 

Cars,    Passenger,    Freight,    Express, 
etc. 
American  Car  Co. 
Brill  Co.,  The  J,  G. 
Kuhlman  Car  Co.,  O.  C. 
McGuire-Cummings  Mfg,  Co. 
St.  Louis  Car  Co. 
Wason  Mfg,  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Selt-Propelled 

Electric   Storage   Battery   Co. 
(General    Electric  Co. 

Castings,  Brass,  Composition  or 
Copper 

Ajax  Metal  Co 

Anderson  Mfg.  Co.,  A.  A  J,  M. 

Columbia  M,  W,  &  M.  I,  Co, 

Eureka  Co, 

More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Steel 

Bemls  Car  Truck   On. 
Columbia  M.   W.   A  M..  I.  Co. 
St.  Louis  Car  Co. 
Standard   Steel  Work*  Co. 


Castings,  Malleable  and  Brass 

Amer.  Brake  Shoe  A  Fdry,  Co, 
Bemis  Car  Truck  Co, 
Columbia  M,  W,  A  M.  I,  Co, 
St,  Louis  Car  Co, 

Catchers  and  Retrievers,  Trolley 
Electric  Service  Supplies  Co, 
Holden  A  White.  Inc, 
Ohio  Brass  Co, 
Wood  Co,.  Chas,  N. 

Circoit  Breakers 
The  Cutter  Electrical  A  Mfg.   Co. 
General    Electric  Co. 
Westinghouse  Elec,  A  Mfg,  Co, 


Clamps  and  Connectors  for  Wires 
and  Cables 
Anderson  Mfg,  Co,.  A,  A  J,  M, 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Cleaners  and  Scrapers  Track —  (See 
also  Snow-Plows,  Sweepers  and 
Brooms. ) 

Brill  Co.,  The  J,  G. 

Ohio  Brass  Co. 

Clusters  and  Sockets 
General  Electric  Co. 

Coal  and  Ash  Handling — (See  Con- 
veying and  Hoisting  Machin- 
ery.) 

Coil     Banding     and     Winding     Ma- 
chines 
Columbia  M.  W.  A  M.  I.  Co 

Electric  Service  Supplies  Co. 

Colls,   Armature  and  Field 
Cleveland  Armature  Works. 
Columbia  M.  W.  A  M,  I.  Co, 

DAW  Fuse  Co, 
General  Electric  Co, 
Independent  Lamp  A  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.  A  M.  Co. 

Colls,  Choke  and  Kicking 
Electric  Service  SuppUes  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  M.  Co, 


Coln-Connting    Machines 

International  Register  Co.,   The 


Commutator  Slotters 
Electric  Service  Supplies  Co, 
General  Electric  Co, 
Westinghouse  Elec,  A  Mfg,  Co. 
Wood  Co,,  Chas.  N. 

Commutator  Truing  Devices 

General   Electric   Co. 


Commutators  or  Part* 

Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors,  Air 
(^neral   Electric  Co. 
Westinghouse  Trac.  B.  Co. 

Concrete  Mixers 
Blaw-Knox  Co, 

Condensers 

General  Electric  Co. 
Westinghouse  Elec.  A  Mfg,  Co, 

Connectors,   Solderless 
Westinghouse  Elec.  A  Mfg.  Co. 


Controller  Fingers 

-  ■    rer  :     "  " 
:ger 


Trigger  Lock  Reversible  Controller 

Pini 


Controller  Regulators 
Electric  Service  Supplies  Oo. 


Controllers  or  Parts 
Columbia  M,  W,  A  M,  I,  Co, 
General  Electric  Co, 
Westinghouse  Blec,  A  Mtg,  Co. 


Controlling  Systems 

General   Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Converters,  Botary 

General  Electric  Co. 
Westinghouse  Elec.   A  Mfg.  Co. 

Conveying  and   Hoisting  Machinery 
Columbia  M,  W.  A  M,  I,  Co, 

Green  Engrg.  Co.  ^ 

Conveyors,  Belt 

Portable  Machinery  Co. 

Conveyors,  Coal  and  Ash 

Portable   Machinery  Co. 

Conveyors,  Portable 

Portable  Machinery  Co 

Cord,  Bell,  Trolley,  Begister,  etc. 

Brill  Co.,  The  J.  G. 
Electric  Service  SuppUes  Co. 
International    Register    Co.,    The 
Samson  Cordage  Works. 

Cord  Connectors  and  Couplers 

Electric    Service    Supplies    Co 
Samson  Cordage  Works. 
Wood  Co.,  Chas.  N. 

Couplers,   Car 
Brill  Co..  The  J.  Q. 
Ohio  Brass  Co. 
Van  Dorn  Coupler  Co. 
Westinghouse  Trac.  B.  Co. 

Cranes 

Toledo  Bridge  A  Crane  Co..   The 

Creosotlng.        (See    Wood    Preserva- 
tives) 

Cross  Arms.      (See  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co. 

Crossing     Signals.        (See     Signals, 


ssing      SIgni 
Crossing) 


Crossings,      Track.         (See      Track, 
Special   Work) 

Culverts 

Annco    Iron    Culvert    A    Flume 

Mfrs.  Assn. 
Canton  Culvert  A  Silo  Co. 

Curtains  and  Curtain  FLxtures 

Brill  Co..  The  J.  Q. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 


Dealers'  Machinery 
Archer  A  Baldwin 
Cleveland  Armature  Wk*. 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Griswold  Machine  Co..  Geo,  M, 
Hyman  Michaels  Co, 
Mac(5overn  A  Co,.  Inc, 
Zelnicker  Supply  Co,.  Inc. 
Walter  A, 


Derailing  Devices.     (See  also  Trask 
Work) 
Cleveland  Prog  A  Oossing  Co. 

Destination  Signs 
Columbia  M.  W.  A  M.  I.  Co 
Electric  Service  Supplies  Co. 

Detective  Service 
Wish  Service.  Inc..  P,  Edward, 


Dogs,  Lathe 
Williams  A  Co., 


J.  H, 


Door  Operating  Devices 

Consolidated   Car   Heating  Co. 
National  Pneumatic  Co..  Inc 
Safety  Car  Devices  Co. 


Doors  and  Door  Fixtures 

BriU  Co.,  The  J,  G, 
General  Electric  Co, 
Hale  A  Kilburn  Corp, 
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'LE  CARBONE' 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City      . 


I        Pitt>bur(h  Ofiieai 
I      636  Wabash  BuilditlK 


Canadian  Distributorst 

Lyman   Tube  &  Supply   Co..    Ltd. 

Montreal  and  Toronto 


Electrical    Indicating    Instruments 


are   unqualifiedly   superior  to   any   other  instruments 
desired  for  the  same  service. 

A.C.  or  D.C.  Switchboard  or  Portable  Instruments 
for  every  field  of  Indicating  Electrical  Measurement. 
In  writing  for  catalogs  and  bulletins,  please  specify 
the  field  that  interests  you. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

21    Weston   Ave.,    Newark.   N.   J. 
Branch   Offices  in  the  Larger  Cities, 


.iilniiiiiitiiiiiiiiiiiiiiiiiiiiiiniriiiiiiiiiiiiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiriiiiiiiiiiiiiiiit? 
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I         Announcing  Our  New  Product         | 

Enamel        | 
I  Magnet  Wire  | 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or  with  silk 
cotton  covering. 


.itiiiriiiiiriiiiiiriiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiMiiiitiiiiitiiiiiifiiiiiiiiiriiiiiiiiiiiiiiiiitiiiiiiiiiiiiriiiiittiiitiiHiiiiii; 
iiiiilltMliiliiiiliniliiiniiiiiiiiiiiuiiiliiiililiiriniiiiiiiitiiniiiMnitriiiiiriiiiiiiitiiiiiiiiiriiiiitiiiiiiiiiiitiijiriiiiitiimiilllllliiHillllllll*' 


or 


We  invite  correspondenc  >, 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES: 
i737  Broadway,  New  York 


FACTORIES:  1 

York,  Pa.,  and  Weehawken,  N.  J.     | 


Get  those  coils  back  into  service — quick ! 

Don't  let  LABOR  SHORTAGE  hold  them  up  in  your 
coil  department.  You  can't  get  more  men — but  you  can 
save  time  and  money  by  sending  the  coils  to  us  for  re- 
insulation  with 

SALAMANDER 
Pure  Asbestos 

We   will   return    them    promptly — better    insnlated    and    more 
durable  than  when  new. 

"Salamander"    asbestos    wire   excels   in    insulatinir   value    and 
cannot  bum  out  under  the  severest  overload. 

Leading  electric  railways  are  our  best  cuBtomers. 
Write  ns  for  details  now 

Independent  Lamp  &  Wire  Co:,  Inc. 

OFFICES:  FACTORIES: 

1737  Broadway,  New  York        York,  Pa.,  and  Weehawken,  N.  J. 


'illllJIIIIIIIIIIIIIIIHirillllllllllllllllinillllirilllirillllJIIIIIirillinillllllllllllllllilllllllllllllllllllllllllllllllllllllinilllllllllllllllllllllllllllR        lllimillii riiiiiiriMiiiiiiiiiiiiiiiiiiiiiirriii i i jirniin iiiimiiiiiiiiiiir iiriiiJiiiiiiiininriuilriiE 
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Doors,  Folding  Testlbnle 
National  Pneumatic  Co.,  Inc. 

Draft  BlEKlnc.     <Sce-OoD»len) 

DrUla,  Track 
American  Steel  *  Wire  Co. 
Electric   Service  Suppllei  Co. 
NileB-BementPond   Co. 
Ohio  Brass  Co. 

Dryers,  Sand 
Electric  Service  Supplies  Co. 
Zelnicker   Supply  Co..    Walter   A.. 
Inc. 

Electrical  Wires  and  Cables 
Boebliiur's  Sons  Co.,  J.  A. 

Encineers,     Consulting,     Contraetlnc 
and  Operating 

Archbold-Brady  Co. 
■  Arnold  Co.,  The 

Byllesby  &  Co.,  H.  M. 

Drum  &  Co.,  A.  Ii. 

Ford,   Bacon  &  Davis 

Hoist.  Englehardt  W. 

Republic  Engineers.  Inc. 

Richey,    Albert   S. 

Sanderson  ft  Porter. 

Scofield  Engineering  Co. 

Stone  *  Webster. 

White  Companies.  The  J.  Q. 

Woodmansee  &  Davidson  Engi- 
neering Co. 

Engines,  Gas  and  Oil 
Westinghouse    Elec.    &    Mfg.   Co. 

Engines,  Steam 
Westinghouse  Elec.  &  Mlc.  Co. 


Fare  Boxes 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
International   Register  Co.,  The 
National  Railway  Appliance  Co. 

Fences,     Woven     Wire     and     Fence 
Posts 

American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 

Fenders  and  Wheel  Guards 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 

Fibre  and  Fibre  Tnbing 
Westinghouse  Elec.  &  Hfg.  Co. 

Tield  Colls.      (See  Colls) 

Filters,  Water 
Scaife  &  Sons  Co.,  Wm.  B. 

Floodlights 
Electric  Service  Supplies  Co. 

Flooring  Composition 

American  Mason  Safety  Tread  Co. 

Forglnga 
Eureka  Co. 

Standard  Steel  Works  Co. 
Williams  &  Co.,  J.  H. 

Frogs,  Track.      (See  Track  Work) 

Furnaces.      (See  Stokers) 

Fnses  and  Fnse  Boxes 
Columbia  M.  W.  &  M.  I.  Co. 
D  *  W  Fuse  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  <^. 

Fuses,  RefUlable 
Columbia  M.  W.  &  H.  I.  Co. 

General  Electric  Co. 

Oalvanlilnc 

Catlie,  Jos.  P.,  A  Bros. 

OaskeU 
Power  Specialtr  Co. 
Westinghouse  Traction  Brake  Co. 

Gas  Prodneers 
Westinghouse  Elec.  ft  Xfr.  Co. 

Gates,  Car 

BrUi  (^.,   The  J.  O. 


Gages,  Oil  and  Wstsr 

Ohio  Brass  Co. 


Gear  Blanks 
Carnegie  Stsel  Co. 
Standard  Steel  Works  Co. 

Gectf  Cases 
Columbia  M.  W.  ft  M.  I.  Co. 

Kectric  Service   Supplies  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 


Gears  and  I*inions 
Columbia  M.  W.  ft  M.  I.  Co. 
Electric  Service  Supplies  Co. 
National  Railway  Appliance  Co. 
Nuttall  Co..   R.   D. 

Oenerating  Sets,  Gas-Electrle 
General   Electric  Co. 

Generators 

General   Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Cq. 

Gangs.      (See  Bells  and  Gongs) 

Graphite 

Morgan  Crucible  Co. 

Greases.      (See  Lubricants) 

Grinders  and  Grinding  Supplies 
IndianapoUs  Switch  &  Prog  (3o. 
Metal  &  Thermit  Corp. 
Railway  Track-work  Co. 


Grinding  Blocks  and  Wheels 

Railway  Track-work  Co. 

Guards,  Trolley 
Electric  Service   Supplies  Co. 
Ohio  Brass  Co. 


Harps,  Trolley 
Anderson  M.  Co..  A.  &  J.  Mj 
Electric  Service   Supplies  Co. 
More-Jones  B.  ft  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  Works. 

Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Heaters,  Car    (Electric) 
Consolidated  Car  Heating  Co. 
Gold  Car  Heating  ft  Lighting  Co. 
Holden  &  White.   Inc. 
Smith  Heater  Co..  Peter. 


Heaters,  Car,  Hot  Air  and  Water 

Cooper    Heater   Co. 
Holden  &  White.   Inc. 
Smith  Heater  Co.,  Peter. 

Heaters,  Car    (Stove) 
Electric  Service  Supplies  Co. 
Holden  ft  White,  Inc. 
Smith  Heater  Co.,  Peter. 

Hoists  and  Lifts 
Columbia  M.  W.  ft  M.  I.  Oo. 
Ford  Chain  Block  ft  Mfg.  Co. 
Niles-Bement-Pond   Co. 
Toledo  Bridge  ft  Crane  Co.,  The 

Hose,  Bridges 

Ohio    Brass  Co. 

Hose,  Pneumatic  and  Fire 
Westinghouse  Traction   Brake  Co. 

Hydraulic  Machlnetr 

Niles-Bement-Pond  Co. 


Inspection 
Electrical  Testing  Lab's. 

Instruments,       Measuring,      Testtng 
and  Recording 

Economy  Electric  Devices  Co. 
General   Electric  Co. 
Westinghouse   Elec.    ft   Mfg.    (}0. 
Weston  Elec'l  Instrument  Co. 

Insulating  Cloth,  Paper  and  Taps 

General   Electric  Co. 
Irvlngton  Varnish  &  Insulator  Co. 
Standard   Underground  Cable  Co. 
Standard  Woven  Fabric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 


Insnistlon.      (See  also  Faints) 
Anderson  M.  Co..  A.  ft  J.  If. 
Drew  Electric  ft  Mfg.  Co. 
Electric   Service  Supplies  Co. 
General  Electric  Co. 
Holden  ft  White.  Inc. 
Mitchell. Rand  Mfg.  Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 


Insulators.        (gee    also    Line     Ma- 
terial) 
Anderson  M.  Co.,  A.  ft  J.  M. 
Electric    Service    Supplies   Co. 


I       General  Electric  Co. 
Ohio  Brass  Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 

Insulator  Pins 

Electric   Service   Supplies  Co. 
Hubbard   ft  Co. 

Insurance,  Fire 
Marsh  ft  McLennan 


Jacks.    (See  also  Cranes,  Hoists  and 
Lifts) 

Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
National  Ry.  Appliance  Co. 
Templeton.  Kenly  Co.,  Ltd. 

Joints,  KaU 

Carnegie  Steel  Co. 
Lackawanna  Steel  Co. 
Rail  Joint  Co..  The 
Zelnicker    Supply    Company,    Inc., 
Walter  A. 


Journal  Boxes 

Bemis  Car   Truck   Co. 

Brill  Co..   J.   G. 

S  K  F  Ball  Bearing  Co. 

Junction  Boxes 

Standard  Underground  Cable  Ck>. 

Laboratory 

Electrical  Testing  Lab's. 

Lamp  Guards  and  Fixtures 

Anderson  M.  Co..   A.   &  J.   M. 
Electric  Service   Supplies  Co. 
General  Electric  Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 

Lamps,  Arc  and  Incandescent.     (See 
also   Headlights) 
Anderson   M.    Co..    A.    ft   J.    M. 
(Jeneral  Electric  Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 

Lamps,  Signal  and  Marker 

Nichols-Lintern  Co. 
Ohio  Brass  Co. 

Lathe  Attachments 
Williams   ft  Co.,    J.   H. 

Lathes,  Car  Wheel 
Niles-Bement-Pond   Co. 

Lighting  Regulators,  Oar 

Holden  ft  White.   Inc. 

Lightning  Protection 
Anderson  M.  Co..   A.  ft  J.  M. 
Electric    Service    Supplies   Co. 
General   Electric  Co. 
Ohio   Brass   Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 

Line  Material.     (See  also   Brackets, 
Insulators,  Wires,  etc.) 
Anderson  M.  Co..  A.  ft  J.  M. 
Columbia  M.  W.  ft  M.  I.  Co. 
Drew  Electric   ft  Mfg.  Co. 
Electric   Service   Supplies  Co. 
Eureka   Co. 
General   Electric  Co. 
Holden  ft   White,   Inc. 
Hubbard  ft  Co. 
More- Jones    B.    ft    M,    Co. 
Ohio  Brass  Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 


Locomotives,   Electrle 

Brill  Co..    The  J.   G. 
General    Electric  Co. 
McGuire-Cummings   Mfg.   Co. 
Westinghouse    Elec.    ft    Mfg.    Co. 

Lubricating  Engineers 
Galena-Signal   Oil   Co. 


Lubricants.  Oil  and  Grease 

Galena-Signal   Oil   Co. 

Lumber.      (See  Poles,  Ties,  ets.) 

Machine  Tools 
Columbia  M.  W.  ft  M.  I.  Co. 


Machine  Work 
Columbia  M.  W.  ft  M.  I.  Co. 
Holden   ft   White.   Inc. 

Metal   Tickets 
Scovill  Mfg.  Co. 


Meters,  Car,  Wat(-Honr 
Economy  Electric  Devices  Co. 


Meters.      (See   Instruments) 
Electric  Service  Supplies  Co 
Wood    Co.,    ChOB.    N. 


Mirrors  for  Motormen 

Drew  Elec.  ft  Mfg.  Co. 

Alotors,  Electric 
Westinghouse    Elec.    ft    Mfg.    Co. 

Motor      Generation,      Bonding     and 
Welding 
Lincoln   Bonding  Co. 


Nuts  and  Bolts 
Barbour-Stockwell    Co. 
Bemis   Car   Truck  Co. 
<k>lumbia   M.    W.    ft   M.    I.   Co. 
Hubbard    ft    Co. 
Lackawanna  Steel  Co. 

Oils.      (See  Lubricants) 

Oxy-Acetylene.       (See    Cutting    Ap- 
paratus, Oxy-Acetylene) 

Packing 
Irvington  Varnish  ft  Insulator  Co. 
Power   Specialty   Co. 
Westinghouse   Traction   Brake  Co. 


Paints  and  Varnishes,      (Insulating) 
Mitchell-Band    Mfg.    Co. 


Paints  and  Varnishes  for  Woodwork 

National    By.    Appliance    Co. 

Paving   Material 
Am.   Brake  Shoe  ft  Fdy.  Co. 
Barrett  Co..  The 


Pickups,  Trolley  Wire 

Electric    Service    Supplies   Co. 
Ohio   Brass   Co. 

Pinion  Pollers 
Columbia  M.   W.   ft  M.   I.  Co. 

Electric   Service   Supplies  Co. 
General  Electric  Co. 
Wood  Co.,  Chas.  N. 

Pinions.      (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis    Car    Truck   Co. 

Electric  Service  Supplies  Co. 

Ohio    Brass   Co. 

Westinghouse   Traction   Brake  Co. 

Pipe 

National    Tube    Co. 


Pipe  Fittings 

Power   Specialty  Co. 
Standard    Steel    Works   Co. 
Westinghouse   Traction   Brake  Co. 

Planers.      (See  Machine  Tools) 

Pliers,  Insulated 

Electric  Service   Supplies  Co. 


Pole  Reinforcing 
Hubbard    ft    Co. 


Pole  Sleeves 
Drew   Elec.   ft  Mfg.  Co. 


Poles  and   Ties,   Treated 
Lindaley     Bros.     Co. 
Page  ft  HIU  Co. 

Valentine-Clark  Co. 


Poles,  Metal  Street 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  ft  Co. 


Poles,      Ties,      Posts.     Piling     and 
Lumber 
Caarney   ft   Co..    B.   J. 
Lindaley    Bros.    Co. 
Page  ft  Hill  Co. 
Valontine-Clark  Co. 
White  Marble  Lime  (3o. 


Poles,  Trolley 
Columbia   M.    W.    ft   M.    I.    Co 

Electric  Servi<!e  Supplies  Co. 
National  Tube  Co. 
NuttaU  Co..  B.  D. 


Poles,  Tubular  Steel 
National  Tube  Co. 


Power  Saving  Devices 
Arthur     Power-Saving     Recording 

Co. 
Economy  Electric  Devices  Co. 
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S 


Smith -Ward  | 

I  Brake  Slack  Adjusters  | 

I  Promote  Braking  Safety  I 

I  Under  normal  conditions  where  | 

I  brake  rigging  is  set  up  S-W-  B  | 

j  Adjusters      work      practically  I 

I  100%  efficiently,  and  when  your  | 

I  cars    are    equipped   with    them  | 

I  there  are  no  "ifs"  about  their  op-  | 

I  eration.    They  are  "safe"  all  the  | 

I  time.         Hundreds      of      cars  | 

I  equipped    with    our    adjusters  | 

I  now    in    daily    operation    are  | 

I  proofs  of  that  statement.  | 

Can  you  say  that  of  any  other  I 

I  Adjuster?  | 

I  I  Smith -Ward  Brake  Co. 

I  Bush  Terminal  Bldg.  No.   1  | 

I  233  Thirty-Seventh  St.,  Brookism,  N.  Y.  | 

Siiiliiiiiiiiiiiiiiiitiiiifiiiiiiiiiiiiiiiniiriiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiriiiililintiiliiniiiiliiiiiriiiiitiiiiiiiiiiiiiiiiiiiiiiriwiiiuiii 
aiiniiiiiiiiiiiiijmiiiiiiiiiuiiuiiiiiMiiiiuiiiuiiiiiiiiiiiiiiiiiJmiiiiiiiiii uuiumiiiiiiiiiiiiiiiuiiiiiiiiiiijiijiij^^ 

I  This  man  | 

I  received  an  increase  of  | 

I  30  per  cent  in  his  salary  | 

I  — because  he  had  the  business  judgment  | 

I  to  announce  this  want  in  the  Searchlight  | 

I  of  Electric  Railway  Journal.  | 


"IMPERIAL" 

TIE  TAMPING 
OUTFITS 


Tamp  any  kind  of  track  ballast,  cut  as- 
phalt and  tear  up  concrete  and  save  labor, 
time  and  money. 

Bulletin  9123 

INGERSOLL-RAND  COMPANY 


1 1  Broadway 
New  York 


165  Q.  Victoria  St. 
London 

104-TT 


riiiiiiiiiiiiiiiiMiriiiiiiriHiliiiiitiiiiiiiilllllinilliniilitiiliililuMiiiiiiiiiiiiiiiitiiiiniiliHiiiiiiiiiiiMiiiiiiiliiiiiiiiimiitiiiDiiltlllllllJliiin 
uiiiiiiuiiiiuuiiliiiiiillliiililiilMlliriiiiiitiimiiiiiiiiiriiiiiiiiiiiiiiiiitiiiiiriiiiriiiiiritiiiiiiiitiiiiiiiniiriiiiiiiiiiiMiiiiiiiiiiiirillirriitiiiin 

I  BRAKE  SHOE 
I  STANDARDS 


POSITION  wanted  by  young  man  with 
7  years'  experience  as  armature  winder 
and  controller  man.  Best  of  references. 
Boy  Elec.   Ry.  Jour. 


He  writes: 

"The  result  from  my  advertisement  in 
the  Electric  Railway  Journal  was  won- 
derful. 1  received  8  replies  and  accepted 
a  new  position  with  more  than  30  per 
cent  increase  in  salary." 

His  Ad.  ran  f  otir  times  at  a  cost  of  $2 
Was  it  worth  it  ? 


Put  your  Wants  in  the  Searchlight 


SAVE  MATERIAL 
SAVE  LABOR 

SAVE  TIME 
SAVE  MONEY 


Ask  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 


McCk>i-mick  Bldg.,  Chicago 


Chattanooga,  Tenn. 


B  0065        i       I  I 
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Preesure  B^rnlators 

G«Deral    Electric    Co. 

Ohio    Brass    Co. 

Westinshouse  Electric  St  Mff.  Co. 


Punches,  Ticket 
BonneyVehslaere    Tool    Co. 
International   Eegister  Co..   The 
Wood   Co..    Chas.   N. 


Fnriflers,  Feed  Water 
Scaile  &  Sons  Co..   Wm.   B 

Bail  Grinders.       (See  Grinders) 

Railway  Safety  Switches 
Westinrhouse    Elec.    &    Mfg.    Co. 

Bail    Welding.        (See    Brazing    and 
Welding  Processes) 

Bails,  Belaylnr 
Zelnicker,   Walter  A..   Supply  Co.. 
Inc. 


Battan 

Brill   Co..    The    J.    G. 
Electric   Service   Supplies  Co. 
Hale    &   Kilburn   Corp. 
McGuire-Cummings   Mfg.   Co. 
St.  Louis  Car  Co. 


Becorders.  Power  Saving 

Arthur  Power-Saving  Recorder  Co. 


Registers  and  Fittings 
Brill   Co..    The    J.    G. 
Electric    Service    Supplies    Co. 
Bzell  Hfg.  Co..  The 
International    Register    Co..    The 
Booke    Automatic    Register    Co. 

Reinforcement,  Concrete 

American    Steel     &    Wire    Co. 

Bepair  Shop  Appliances.  (See  also 
Coll  Banding  and  Winding 
Machines) 

Columbia  M.  W.   &  M.   I.  Co. 

Electric  Service  Supplies  Co. 


Bepair  Work.      (See  also  Coils) 
Cleveland    Armature    Works 
Columbia   M.   W.    tc    M.   I.    Co. 
General    Electric   Co. 
Independent  Lamp   &  Wire  Co. 
Westinghouse    Elec.    &    Ufg.    Co. 

Beplacers,  Car 
Columbia   M.    W.    &   M.    I.    Co. 
Electric    Service    Supplies    Co. 

Besistance,  Grid 

Columbia  M.   W.   &  M.   I.  Co 

Resistance,  Wire  and  Tnbe 

(^neral    Electric    Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Retrievers,   Trolley.      (See  Catchers 
and  Retrievers,  Trolley) 

Rheostats 

(^neral   Electric  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Banders.  Track 
Brill  Co..  The  J.  O. 
Cleveland  Fare  Box  Co. 
Columbia  M.   W.   &  M.  I.  Co 
Electric     Service     Supplies     Co. 
Holden  &  White.  Inc. 
Nicholas-Lintern     Co. 
Ohio  Brass  Co. 
St.   Louis  Car  Co. 

Sash  Fixtures,  Car 
Brill    Co..    The    J.    G. 

Sash  Metal,  Car  Window 
Hale    &    Kilburn    Corp 


Scrapers,  Track.      (See  Cleaners 
Scrapers.   Tvack) 

Besta,  Car.      (See  also  Rattan) 
Brill   Co..    The    J.    G. 
Hale  &  Kilburn  Corp. 
St.  Louis  Car  Co. 

Second-Hand  Equipment 
Archer  &  Baldwin 
Cleveland  Armature  Wks. 
Ducmesne  Elec.  &  Mfg.  Co. 
Electric  Equipment  Co. 
ExeU  Mfg.  Co..  The 
Foster  Co.,  L.  B. 
Oriswold  Machine  Co..  a.  M. 
Hyman  Michaels  Co. 
MacGovern  &  Co..   Inc. 
Zelnicker  Supply  Co..  W.  A. 

Shades,  Vestibule 
Brill  Co..   The  J.   Q. 


ahovels 
Hubbard   &   Co. 

Shovels,  Power 

Blaw-Knox  Co. 

Signals,  Car  Marker 

Nichols-Linlern   Co. 


Signals,  Car  Starting 
Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co. 

Signal  Systems,  Block 

Electric   Service   Supplies  Co. 
Federal  Signal  Co. 
U.     S.     Electric    Signal     Co. 
Wood  Co..  Chas.  N. 

Signal  Systems,  Highway  Crossing 

U.  S.  Electric  Signal  Co. 

Slack  Adjusters 

(See  Brake  Adjusters) 

Sleet  Wheels  and  Cutters 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Holden  &  White.   Inc. 
More-Jones  Brass  &  Metal  Co. 
Nuttall  Co..    R.   D. 

Snow-Flows,   Sweepers   and   Brooms 
Brill  Co.,   The   J.   G. 
Columbia  M.   W.   &  M.  I.   Co. 
McGuire-Cummings     Mfg.     Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Spikes 
American    Steel    &    Wire    Co. 
Lackawanna  Steel  Co. 

Splicing  Conoponnds 

Standard    woven    Fabric   Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Splicing  Sleeves.  (See  Clamps  and 
Connectors) 

Springs.  Car  and  Truck 
American    Steel    &    Wire    Co. 
Bemis    Car    Truck    Co. 
Brill    Co..    The    J.    6. 
Standard    Steel   Works   Co. 


Sprinklers,  Track  and  Road 

Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.   Louis  Car  Co. 

Steps,  Car 
American  Mason  Safety  Tread  Co. 
Universal   Safety   Tread   Co. 

Stokers,  Mechanical 
Babcock  &  Wilcox  Co. 
Green   Engrg,   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Storage   Batteries.       (See    Batteries, 
Storage) 

Strand 
Roebling's  Sons  Co..  J.   A. 

Straps,  Car,  Sanitary 
Holden  &  White.  Inc. 

Structural  Iron.      (See  Bridges) 

Snperheatcrs 
Babcock    &    Wilcox    Co. 
Power    Specialty    Co. 

Sweeper*,  Snow.     (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch  Stands 
Indianapolis  Switch  Sc  Frog  Co. 
Ramapo  Iron  Works 

Switches,  Lock 

Weiss  Switch  Lock  Co. 

Switches,  Track.     (See  Track 
Special  Work) 

Switches  and   Switchboards 
Anderson   Mfg.   Co..    A.    &   J.    M. 
Electric    Service    Supplies    Co. 
General    Electric   Co. 
Nlcbols-Lintern    Co. 
Westinghouse  Elec.  &  Mfg.  Co 


Tampers,   Tie 

Ingersoll-Rand    Co. 

Tanks,  Ash  and  Cold  Storage 

Green   Engineering   <^o. 


Tapes  and  CHoths,      (See  Insulating 
Cloths,  Paper  and  Tape) 

Telephones  and  Parts 

Electric    Service    Supplies    Co. 

Terminals,  Cable 

Standard  Underground  Cable  Co. 


Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 


Testing  XnstmmenU.  (See  Instru- 
ments, Electrical  Measuring, 
Testing,   etc.) 

Thermostats 

Consolidated    Car   Heating   Co. 
Gold  Car  Heating  &  Lighting  Co 
Holden    &   White,    Inc. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 


Thread-Cutting  Tools 
Williams  &  Co..  J.  H. 

Ticket  Choppers  and  Destroyers 

Electric    Service    Supplies    Co. 

Ties,  Mechanical 
Dayton  Mechanical   Tie   Co. 


Ties  and  Tie  Rods,  Steel 
Barbour-Stockwell    Co. 
Carnegie    Steel    Co. 
International     Steel     Tie     Co. 

Ties,  Wood  Cross.     (See  Poles,  Ties, 
Posts,  etc.) 


Tool  Holders 
Williams  &  Co.. 


J.  H. 


Tools,  Track  and  Miscellaneous 

American   Steel  &  Wire  Co. 
Columbia  M.  W.  &  M.  I,  Co. 
Electric   Service   Supplies   Co. 
Hubbard  &  Co, 
Railway  Track-work  Co. 

Torches,    Acetylene.       (See    Cutting 
Apparatus) 

Towers  and  Transmission  Structures 

Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss  Co. 

Westinghouse  Elec.   &  Mfg.  Co.       j 


Track,  Special  Work 

Barbour-Stockwell  Co. 
Cleveland  Frog.  &  Crossing  Co. 
Columbia   M.    W,    &   M,    I.    Co, 
Indianapolis  Switch  &  Prog  Co, 
New  York  Switch  &  Crossing  Co 
Ramapo  Iron  Works 
St,  Louis   Prog   &   Switch   Co, 

Transfers    (See  Tickets) 
Archbold-Brady  Co, 

Transformers 

(General  Electric  Co, 
Westinghouse  Elec,   &  Mfg.  Co. 


Treads,  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co. 
Universal   Safety   Tread   Co. 


Trolley  Bases 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric    Service    Supplies    Co. 
(Jeneral    Electric    Co. 
Holden  &  White.   Inc. 
More-Jones   Brass   &   Metal    Co. 
National  Railway  Appliance  Co. 
Nuttall   Co..    R.   D. 
Ohio    Brass    Co. 


Trolley  Bases,  Retrieving 
Holden   &    White.    Inc. 

Trolleys  and  Trolley  Systems 
Ford  Chain  Block  &  Mfg.  Co. 

Trolley  Shoes 
Holden    &    White.    Inc. 


Trolley  Wheels.      (See  Wheels, 
Trolley) 


Trolley  Wire 
Roebling's    Sons   Co.,    John   A. 


Tracks,  Car 

Bemis    Car    Truck    Co. 
Brill  Co..   The   J.   G. 
McGiiire-Cummings  Mfg.  Co, 
St.    Louis    Car    Co. 

Tubing,  Steel 

National  Tube  Co. 

Turbines,  Steam 
General  Electric  Co. 
Terry  Steam  Turbine  Co. 
Westinghouse    Elec.    &    Mfg.    Co 


Turnstiles 
Percy  Mfg.  Co..   Inc. 

Valves 

Ohio   Brass   Co. 

Westinghouse  Traction   Brake   Co. 

Varnishes.      (See  Paints,  etc.) 

Ventilators,  Car 

Brill   Co..   The   J.   G. 
Holden    &    White.    Inc. 
National  Railway  Appliance  Co. 
Nichols-Lintern    Co. 
Railway  Utility  Co. 
St.   Louis  Car  Co. 

Vises,  Pipe 
Williams    &    Co..    J.    H 

Voltmeters.      (Sec  Instmuients) 

Water      Softening      and      Purifying 

Systems 
Scaife  &  Sons  Co..  Wm.   B. 

Welded  Rail  Joints 
Lincoln    Bonding    Co. 

Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co. 
General    Electric    Co. 
Lincoln   Bonding  Co. 
Metal   &   Thermit   Corp. 
National   Ry.  Appliance  Co. 
Westinghouse   Elec.    &   Mfg.    Co 

Welders,  Portable  Electric 

Electric  Railway  Improvement  Co 
Indianapolis  Switch  A  Frog  Co. 
Lincoln    Bonding   Co. 


Wheel    Guards.      (See    Fenders    and 
Wheel  Guards) 


Wheel      Presses. 

Tools) 


(See       Machine 


Wheels,  Car,  Cast  Iron 
Bemis  Car   Truck  Co. 
Griffin    Wheel  Co 


Wheels,  Car,  Steel  and  Steel  Tired 
Bemis    Car    Truck    Co. 
Carnegie    Steel    Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 

Anderson   Mfg.    Co.,    A.    &    J.    M 
Columbia  M.  W.  &  M,  I,  Co, 
Electric  Service  Supplies  Co, 
Eureka   Co, 
General    Electric    Co, 
More-Jones    B,    &    M,     Co, 
Nuttall  Co..   R.  D. 
Star  Brass  Works 

Whistles,  Air 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse   Traction   Brake  Co 


Wire  Rope 
American    Steel   A   Wire   Co. 
Roebling's  Sons  Co..  John  A. 


Wires  and  Cables 

Aluminum   Co.    of   America 
American    Elec'l    Works 
American   Steel   &   Wire  Co. 
Bridgeport    Brass    Co 
D  &  W  Fuse  Co. 
General   Electric  Co. 
Roebling's  Sons  Co..  John  A. 
Rome  Wire  Co. 

Standard  Underground  Cable  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Wood  Preservatives 

Lindsley  Bros.  Co. 
Valentine-Clark  Co. 

Wrenches 
Williams    &   Co..    J.    H 
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THE  ST.  LOUIS  CAR  CO. 


St.  Louis.  Mo. 


IPliaiUKElKg 


Increased  Fares 


Your  rolling  stock  is  in  worse  condition  than 
it  has  been  for  a  long  time  because  of  the 
shortage  of  labor  during  the  last  year  or  two. 
Some  new  cars  will  be  necessary  to  render 
better  service  to  the  public  and  the  public  is 
bound  to  be  reconciled  to  an  extra  cent  or  two 
cents  in  fare  if  they  are  given  better  service. 

There  are  a  number  of  street  railway  corpo- 
rations, and  this  number  is  steadily  increasing, 
who  have  solved  this  problem  by  installing 
Standard  Light  Weight  Safety  Cars  on  their 
lines.  These  companies  are  not  only  giving 
service,  and  pleasing  the  public,  but  are  show- 
ing a  substantial  increase  in  their  net  income. 

//  ivill  pay  you  to  confer  ijith  our  Engineers 
about  neiu  cars. 

St.  Louis  Car  Company 

St.  Louis,   Mo. 
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I      I 


MOROANITE 

'THE  BtnAFTf 

Are  you.  Aettxn4L  -IHe 
"IKwrtow  Hm«  /// 


THE    MORGAN     CRUCIBLE 
COMPANY 

MalD  Office  and  Factory: 
519  West  38th  St..  New  York  City. 
DISTRICT     AGENTS:     Lewis  4 
Roth.  Philadelphia.  Electrical  En- 
gineering <fe  Mfg.  Co..  Pittsburgh. 
\v,  I,.  Rose  Equipment  Co..  Si, 
Louis,  Mo  Herzog  Electric  &. 
Engineering  Co.,  San  Francis- 
co, Cal.  W.  R.  Hendrey  Co., 
Seattle,  Wash.  Charles  Farn- 
_  ham.  Los  Angeles,  Cal. 


TTTiT 


Safety  with  600  Volts 

insured  by  using 

Krantz  Railway  Type 

Safety 

^^^  A  Panel  Boards 


nMESTINCHOUSCl 
ELECTRIC 


.iilllilllliltiriillHiiiintllllililiiillMiiillliiilliiiiniiiliiiiiHiiMiiiiiiiiitiiiiiiiiniiiiniiiiHiriiiiilliiiiiiiliirliHiiiiiiiriiiiiiiiiitiiiitiiiiiiiiii 
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B.  A.  Hezeman,  Jr.,  Praldent;  Charles  C  Castle,  Pint  Vice  President: 
Fred.  C,  i.  DeU.  Secretary;  HaroldA.  Hegeman,  Vice-President  and  Treas- 
urer, Fred  C.  Dunham,  Assistant  to  President ;  W.  C.  Lincoln,  Engineer 


600-volt  circuits 
are  dangerous  to  life. 

Provide    absolute   safety    to    em- 
ployees   by    using    Krantz    Railway- 
Type    Safety    Panel     Boards    for    con- 
trolling the  lighting   and    heating  circuits 
in  electric  railway  stations. 

Impossible  to  touch  live  ptarts  when  op- 
erating switches.  ELach  switch  is  a  separate 
unit  that  can  be  removed  without  danger, 
and    without  interfering  with  other  circuits. 

Used  by  some  of  the  largest  subways  and 
elevated  roads. 

Ask   for  Miniature   Catalogue  IB-5. 

Westinghouse  Elec.  &  Mfg.  Co. 
East  Pittsburgh,  Pa. 


NATIONAL  RAILWAY 

I       APPLIANCE  COMPANY  |  | 

I                                          50  East  42d  St..  NEW  YORK  CITY  |  | 

=                                       Hegeman-Castle  Corporation,  Chicago  =  i 

=                         National  Railway  Appliance  Co.,  WaahlDgton,  D.  C.  =  = 

I  RAILWAY  SUPPLIES  |  | 

=  Selling  Agents  for  Tool  Steel  Gears  and  Pinions,  Jotinson  Fare  Boxes.  =  = 

=  Perry    Side    Bearings,    Hartman     Centering    Center    Plates,    Vulcan  =  = 

=  One-man     Kerosene    Furnace,    Garland    Ventilators,    Electric    Arc  =  = 

I  Welders.   High  Class  Railway  Varnishes  and  Enamels  =  = 

=  Special  Aaenta  for  Tool  Steel  Gear  &  Pinion  Co.,  Johnson  Fare  Box  Co..  =  = 

=  C.  A  C.  Electric  A  Mfg.  Co.,  Holden  <t  White,  Inc.     General  Agenta  for  =  = 

=  Anglo-American  Varnish  Co.  Eastern  Agents  for  Union  Fibre  Co.  I  = 
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Showing  ease  of 
removal  of  in- 
dividual switch. 
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I       UNIVERSAL  ANTI-SLIP  TREADS 

I  cars  and  statical  steps. 

Universal  Safety  Tread  Company 

I  Waltbam,  Mau. 

E 
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I      VAN   CORN   COUPLERS      | 

I  are  made  for  every  condition  and  requirement.    M.C.  I 

I  B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types.  I 

I  VAN  DORN  COUPLER  CO.  | 

I  2325  So.  Paulina  St.,  Chicago,  III.  | 
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Samson  Bell  and  Roister  Cord        | 

i  Solid  braided  cotton,  extra  qvaUtr.  All  sins  and  colors.  Mora  i 
I  durable,  more  economical  and  better  looking  than  leath«r  or  r«w-  = 
i     hide.     Send  for  samples  and  full  information.  = 

I  SAMSON  CX>RDAGE  WORKS.  BOSTON,  MASS.  | 
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I  Eight  Hundred  and  Twenty  -  three  | 
I  Equipments  of  N  L  Indicating  Tail-  I 
I   lights     Sold     During    the     Year     1918  | 

i  2323  Cars  now  equipped  and  the  motormen  in  Cleveland,  Toledo,  | 
I  Philadelphia.  Akron  and  St,  Joseph  sa;  it  is  the  best  thing  arsr  s 
i     put  on  a  car  to  promote  safety  and  economy.  i 

I     THE  NICHOLS-LINTERN  COMPANY,  Cleveland,  Ohio,  U.  S.  A.    | 
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WAFFLES ! 

From   Maine    to  California 

This  country  has  many  Business  Establish- 
ments maintaining  a  nationwide  distribution  of 
products.  These  Establishments  are  too  big 
for  the  advertising  contractor  of  limited  scope 
to  handle.  Collier  Service,  because  it  is  nation- 
wide, is  able  to  direct  the  advertising  of  such 
nationally  used  staples  in  the  cars.  The  Collier 
organization,  by  intelligent,  adequate  service 
to  these  advertisers,  assures  the  railway  com- 
panies a  stabilized  income  from  their  car  card 
space. 


00^^^' 


Candler  Building 
220  West  42nd  Street,  New  York  City 
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Why  Peter  Witt  Cars  Are  Popular 


WITH  quicker  running  time,  no 
waiting  in  the  street,  no  urging 
and  directing  from  motorman  or 
conductor,  plenty  of  time  to  pay  fare,  no 
jostling  and  pushing  in  opposite  direc- 
tions, it  is  easy  to  see  why  the  Front- 
entrance  Center-exit  Car  is  highly  popu- 
lar with  car  riders  from  the  start. 

As  passengers  enter,  distribute  them- 
selves properly  through  the  car,  pay  their 
fares  and  leave,  all  without  a  word  of 
direction,  much  is  added  to  the  comfort 
and  peace  of  mind  of  the  crew — hence 
more  popularity. 

In  all  of  the  cities  where  these  cars  are 
in  operation  they  are  saving  half  the  time 
formerly  needed  at  terminals  and  princi- 

THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 


pal  street  stops,  relieving  congestion  that 
had  become  intolerable  and  allowing 
more  cars  to  be  put  on  the  lines.  Peter 
Witt  Cars  are,  therefore,  popular  with 
railway  company  officials,  directors  and 
stockholders. 

In  addition  to  all  its  advantages  for 
rush-hour  service  on  heavy  traffic  lines 
and  being  the  most  convenient  and  all- 
round  suitable  type  ever  designed  for 
double-truck  service,  it  is  readily  adapt- 
ed to  one-man  operation  —  locking  the 
center  doors  and  moving  the  fare  box  to 
the  front  platform  is  all  that  is  necessary. 

Write  for  detailed   information    on    the 
standardized  Peter  Witt  Car 

G.  C.  KUHLMAN  CAR  COMPANY 
CLEVELAND,  OHIO 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Everybody  Satisfied 

"Sure  I've  figured  it  out.  Putting  on  Safety  Cars  comes  down  to  this — there  are 
three  parties  to  satisfy,  the  people  that  ride  in  'em,  the  company  that  owns  'em 
and  the  men  that  run  'em;   and  I  figure  that  what's  best  for  one  is  best  for  all." 

"I  get  you — it's  a  three-corner  game.  I  hope  the  people  that  ride  in  'em  will  get 
on  to  it  and  come  across  with  the  bigger  fare.  And  I  think  they  will  for  they 
certainly  are  strong  for  the  Safeties  and  for  getting  there  quicker  and  not  having 
to  wait  and  all  that." 


IN  THE  scores  of  cities  where  Safety  Cars  are  running, 
the  pubh'c  has  taken  to  them  with  an  enthusiasm  that 
proves  its  appreciation  of  the  palpably  modern  and  singu- 
larly complete  scheme  for  its  safe,  quick  and  convenient 
transportation.  Radically  different  in  type  and  opera- 
tion from  what  it  has  had,  the  car  appeals  to  the  public's 
good  sense  and  ideals  of  good  service. 

And  if  the  people  who  ride  in  Safety  Cars  are  satis- 
fied with  them  and  the  increased  and  quicker  service  their 
use  brings  them,  then  their  satisfaction  obviously  produces 
a  state  of  mind,  a  favorable  attitude  toward  the  com- 
pany— good-will — that  is  fundamental  to  the  success  of 
advancing  the  rate  of  fare. 

To  attempt  to  raise  the  fare  without  improving  the 
service  is  more  than  likely  to  "raise  the  dickens" ;  and  if 
the  attempt  is  successful,  it  is  more  than  hkely  there  will 
still  be  "the  dickens  to  pay." 

It  is  another  case  of  "if  eventually  why  not  now?"; 
and  by  making  the  improvements  before  instead  of  after 


the  fare  is  raised,  criticism  will  be  disarmed,  a  large 
amount  of  antagonism  overcome,  and  the  way  prepared 
for  a  graceful  acceptance  of  the  inevitable. 

Not  only  does  the  Safety  Car  improve  the  quality  and 
quantity  of  service  in  a  thorough,  far-reaching  and  distinct 
manner  so  that  the  public  is  profoundly  impressed,  but  it 
offers  the  most  practical  means,  from  every  financial  and 
operative  viewpoint,  that  a  railway  companv  can  adopt  to 
make  its  service  adequate  and  up-to-date. 

The  Safety  Car  has  shown  itself  equal  to  every  situation 
in  large  cities  and  in  small,  no  matter  how  peculiar  the 
conditions  may  be. 

The  car  men  like  them  because  they  are  safe  and  easy 
to  handle,  and  because  the  responsibility  is  undivided. 
They  quickly  feel  and  appreciate  the  salutary  effect  of  the 
satisfaction  and  good-will  of  the  public,  and  soon  realize 
that  whatever  benefits  the  public  benefits  the  company 
and  themselves. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON   MANUFACTURING   CO. 
SPRINGFIELD,  MASS. 
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As  to  Temporary  Overloads 


At  Tacoma,  Washington 
The   G-E   258    Has   Stood    Up   Wonderfully 

"The  G-E  258  has  stood  up  wonderfully"  is  the  unstinted  praise 
of  its  users  after  nearly  a  year's  experience  with  the  operation  of 
13,000-lb.  safety  cars  carrying  11,000-lb.  loads  or  more  on  the 
stiff  grades  common  to  cities  in  the  Northwestern  Pacific  dis- 
trict. 

This  performance  shows  well  the  reserve  capacity  of  G-E  258 
motors. 


General 
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Automatic 
Substation  Switching  Equipment 

Its    great    economic    value    has    been 
amply  demonstrated  in  actual  operation. 


It  means  substanti2J  savings  in  operating 
cost,  substation  losses,  feeder  losses,  feeder 
copper,  electrolysis  difficulties,  etc. 

While  one  automatic  substation  equipment 
may   prove    to    be    a   substantial    asset,    larger 


economies  are  realized  in  ratio  to  the  number  of 
equipments  installed. 

The  services  of  our  corps  of  experienced 
application  engineers  are  freely  at  your  disposal 
to  make  a  study  of  the  possibilities  on  your 
system. 


Westinghouse  Electric  &  Manufacturing  Company 


Ea>t  Pitttburch,    Pa. 


Westinghouse 
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Without  Boss-Length  10  inches 

The  Type  U  is  an  improved  form  of  splicer  similar  to  the 
Clarke,  except  heavier  throughout.  It  is  stronger  than  any  trolley 
wires  w^hich  can  be  connected  by  it.  It  has  the  same  under-run 
as  the  Cleveland  Trolley-Wire  Splicer. 

The  lips  are  thickened  on  the  outside  where  they  encircle  the  wire, 
so  that  when  clinched  around  the  trolley  wire,  the  thick  lips  fill 
up  the  space  caused  by  the  bend  of  the  wire. 

Westinghouse  Electric  &  Manufacturing  Company 

East  Pittsburgh,  Pa. 
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See  Line  Material  and  Rail  Bond  Catalogue  Noi  6-A. 
Order  hy  Style  Number 
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"Railway    Operating    Data" 
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tion.   Each  leaflet  covers  helpful  sug- 
gestions and  information  on  the 
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Brake  Testing 

on 

Loading  Tracks 


Cars  being  loaded  on  freight  house  tracks  oflfer  an  excellent  oppor- 
tunity for  the  inspector  to  test  and  condition  the  air  brakes  before  the 
cars  are  switched  into  the  train  and  sent  on  their  journey.  Train  deten- 
tions, due  to  neglected  air  brakes,  will  be  largely  reduced  if  an  air 
compressor  be  installed  in  the  freight  house  and  the  loading  tracks  be 
piped  to  carry  air  to  the  cars. 

Westinghouse  Electrically-Driven  Air  Compressors, 
Being  Compact,  Efficient  and  Durable, 

are  specially  suited  to  air  brake  testing  plants  of  all  kinds  and  sizes,  and 
particularly  to  those  isolated  plants  which  require  compressors  auto- 
matically controlled,  of  thorough  reliability,  and  which  need  little 
attention  to  operate  and  maintain. 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Ansjcles    Cal. 


San  Francisco. 
Mexico  City  Seattle.  Wash. 

New  York.  N.  Y.     St.  Louis,  Mo. 
I'ittshiirjih.Pa.  St.  Paul,  Minn. 
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Winning  the  Pub 

Where 


The  greatest  problem  now  facing  the  Electric  Railway  Industry  is 
too  well  known  to  need  elaboration.  It  is  that  of  increasing  the 
cordiality  of  public  relations — to  demonstrate  to  the  public,  beyond 
the  shadow  of  a  doubt,  that  more  and  better  and  safer  transportation 
service  is  being  rendered  now  than  formerly,  and  that  the  increase  in 
revenue  asked  is  logical  and  fair.  That  is  one  reason  why  the 
SAFETY  CAR  idea  is  sweeping  the  country.  Every  spot  on  the 
above  map  represents  the  location  of  a  company  which,  with  Air 
Brake  and  Safety  Car  Control  Equipment  applied  either  to  new  cars 
or  to  large  or  small  cars  now  in  service,  is  rendering  those  cars  Safety 
Cars,  and  gaining  thereby  all  the  operating  advantages  thereof. 

SAFETY  CAR 


Home  Office:  Boatmen's  Bank  Bldg.,  St.  Louis 


Chicago:  Railway  Ex.  Bldg. 


with  the  Service 


March  22,  1919 


Electric    Railway    Journal 


lie's  Good  Will 


How 


Beaumont,  Texas 


Anitln,  Texas 


Fort  Worth,  Texas 


How  does  the  Safety  Car  gain  the  public's  good  will? 

By  making  possible  headways  hitherto  impossible  in  small  cities  and  towns. 

By  increasing  schedule  speeds. 

By  making  it  just  as  convenient  and  a  good  deal  safer  than  using  the  jitney  or  private 
automobile. 

By  making  it  easier  to  get  off  and  get  on — due  to  the  low  steps. 

By  eliminating  step  accidents. 

By  making  mid-day  travel  and  afternoon  shopping  travel  safe  and  fast  and  pleasant. 

By  attracting  a  better  class  of  conductors. 

By  providing  for  the  safety  and  convenience  of  the  very  young  and  the  aged. 

All  these  factors  are  powerful  arguments  in  your  favor  for  increased  fares,  with  Safety 
Car  Equipment. 

DEVICES  CO. 

Pittsburgh:  Westinghouse  Bldg.  New  York:  City  Investing  Bldg. 

of  the  Safety  Car 
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Crouse-Hinds  Imperial  Luminous  Arc  Headlight  on  High  Speed  Freight  Train. 

Imperial  Luminous  Arc  Headlights 


Powerful  Light 

A  strong  light  even  on  very  low  voltage 
is  one  of  the  fundamental  characteristics 
of  Imperial  Luminous  Arcs.  When  the 
motorman  starts  up  for  a  quick  getaway 
the  inside  lights  may  dim — but  this  head- 
light stays  steady  and  bright; 

When  the  car  is  near  the  end  of  the 
line  the  voltage  may  be  very  poor — but 
the  Imperial  Luminous  Arc  projects  the 
same  safety-bringing  beam. 


Scant  Care 

An  airtight  partition  divides  the  case 
of  the  Imperial  Luminous  Arc.  In  the 
front  half  are  the  electrodes.  In  the  back 
— safe  from  fumes  and  deposits — is  the 
mechanism.  Naturally  this  protected 
mechanism  requires  little  attention. 

The  two  compartment  feature  is  only 
one  instance  of  the  way  design  has  fore- 
stalled maintenance  in  Imperial  Head- 
lights. 


THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 

New   York  Philadelphia  Chicago  Pittsburgh  Los  Angeles  San  Francisco  | 

Exclusive  Sa'.es  Agents  in  the  U.  S.  for  Crouse-Hinds  Imperial  Hetidli///its.  | 
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For  the  Good  of  the 


Overhead 

Even  if  a  "wild"  pole  does  not  pull  down  a  span  or  two,  it  strains 
the  line  and  loosens  things  generally. 

O-B  Retriever  (for  high  speed)  catches  the  pole  and  pulls  it  down 
below  the  span.  O-B  Catcher  (for  city  service)  catches  the  pole  and 
permits  no  " stepping-up." 

SHOP 

Few,  sturdy  parts^simple,  rugged  mechanism  keeps  O-B  Retrievers 
and  Catchers  out  of  the  shop  and  on  duty.  If  repairs  are  necessary  the 
parts  are  perfectly  interchangeable  in  each  device. 

Trainmen 

O-B  Catchers  and  Retrievers  are  always  ready.  They  relieve  your 
conductors.  Only  one  way  to  set  O-B  Catchers  and  Retrievers  and  that 
way  is  easy. 

Try  them  on  your  road  at  our  expense 
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The  International  Steel  Tie-Company 


^* 


Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundatioils 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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The  International  SteeLTie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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From  Coast  to  Coast 


^      FARADAY  HIGH  VOLTAGE 
SIGNAL  SYSTEM 


^  KEYSTONE 

ROTARY  GONGS 


"J  pleasure  for  the  passenger  as  well  as 
the  car  maintainer." 


"GOLDEN  GLOW" 
HEADLIGHTS 


KEYSTONE 

TROLLEY 

CATCHERS 


'Clear  the  track  for  speedy  and  safe 
car  operation." 


KEYSTONE 
AIR  SANDERS 


'As  easy  to  maintain  as 

they  are  efficient  in 

illumination." 


'They  keep  the  operator 
on  the  car." 


'The  able  little  brother 
of  the  airbrake." 


KEYSTONE  STEEL  GEAR  CASES 


KEYSTONE  ILLUMINATED 
DESTINATION  SIGNS 


'By  their  signs  ye  shall  know  them  for 
real  sellers  of  transportation." 


"Withstand  vibration  and  the  hard 
road  bed  knocks  in  service" 
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Keystone  Specialties  are 

Standard  on 
Thous£inds  of  Cars 


The  wide  adoption  of  this  car  equipment  by  so  many  electric  railway  com- 
panies is  a  stamp  of  approval  of  great  value  to  you. 

Practically  every  railway  "from  Coast  to  Coast"  is  using  some  of  these  spe- 
cialties. 

Many  are  using  all  of  them. 

Birney  Safety  Cars  use  six  of  these  specialties  as  standard  equipment.  This 
equipment  has  done  a  lot  to  assure  the  success  of  the  safety  car.  It  is  noted  on 
opposite  page  with  stars. 

This  great  stamp  of  approval  should  be  sufficient  testimonial.  Never  hesi- 
tate to  adopt  a  Keystone  Specialty  as  standard  equipment. 

Complete  data  on  any  or  all  of  them  sent  on  request. 


KEYSTONE 
LAMP  GUARDS 


"Stronger  than  the  men 
who  use  them." 


THE  AUTOMOTONEER 


'It  Controls  the  Controller.' 


KEYSTONE 
MOTORMEN'S  SEATS 


'Portable  and  of  Great  Strength. 


E1.BCTRIC  Sek'tice^  Suppi/Ids  Ca 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets   337  Oliver  Building       50  Church  Street  Monadnock  Building 
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Where  Aberdeen 
Traffic  Is  Heaviest 

Union  Street  is  to  Aberdeen  (Scotland)  what  Broadway  is  to 
New  York  or  Market  Street  to  San  Francisco.  It  is  a  splendid 
thoroughfare  about  1  mile  long  which  carries  the  densest  traffic  in 
the  city,  yet  is  wide  enough  to  carry  that  traffic  in  comfort  because 
other  vehicles  don't  have  to  crowd  the  rails. 

Naturally,  Phono-Electric  Trolley  Wire  is  used  on  both  tracks 
of  Union  Street.  It  has  been  up  under  heavy  traffic  for  more  than 
two  years,  and  as  yet  there  are  no  signs  of  wear.  Copper  wire 
was  taken  down  after  a  total  service  of  only  four  years. 

In  short,  it's  the  good  old  story. 

Wherever  Phono-Electric  is  the  wire  selected,  there  continuity 
and  reliability  are  assured  for  at  least  double  the  period  that  would 
be  given  by  wire  that  lacks  its  toughness,  homogenous  structure  and 
freedom  from  breakage. 
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Northern  White  Cedar  Poles 
have  proven  their  value  in  every 
type  of  line  construction.  Long 
life,  strength  and  ease  of  handling 
are  features  which  make  these 
poles  the  choice  of  engineers  for 
railway,  power,  light,  telephone 
and   special  construction. 

No.  1.  Northern  White  Cedar 
Poles  on  the  line  of  the  Grand 
Rapids  Railway  Co.  between 
Grand  Rapids  and  North  Park, 
Michigan.  Poles  are  30  ft,  8-in. 
top,  and  have  been  in  the  line  for 
21   years. 

No.  2.  Shows  a  section  in  a  line 
of  56  miles  of  Northern  White 
Cedar  Butt-Treated  Poles  of  the 
Fort  Smith  Light  and  Traction 
Company,  Fort  Smith,  Arkansas. 
35  and  45  ft.,  8-in.  top  poles  are 
used   in  this  stretch. 

Nos.  3  and  4  are  further  views 
on   the   56-mile   run   at  Fort  Smith. 

Northern   White   Cedar 
Association 

Lumber  Exchange,  Minneapolis,  Minn. 
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An  Informal  Message  to  You  From 
Burton  Mudge,  President  Mudge  &  Company 

I  have  just  written  a  letter  to  an  official  of  your  road.     It  will  reach  him  somf 
time  within  the  week.     This  subject  is  one  that  you  will  view  with  importance. 

This  Is  The  Situation  ' 

For  over  ten  years  we  have  been  furnishing  Mudge  gasoline  Section  and  Inspection  Motor 
Cars  to  steam  railroads.  Today  there  are  over  25,000  cars  of  all  makes  in  operation,  paying 
big  dividends  to  their  users.  What  we  feel  is  that  you,  too,  can  use  them  advantageously  on  your 
mileage  which  is  outside  of  the  city  limits.  There  is  some  difference,  in  your  lijanher  of  operation, 
however,  which  we  have  taken  into  consideration.  Just  because  we  want  an  unbiased  opinion 
from  you  covering  the  pros  and  consis  the  reason  for  our  haying  written  to  you.  We  are  of  an 
open  mind  and  will  be  just  as  receptive  to  a  decision  that  you  ciiinot  use  car*  as  that  you  can. 

The  Cost  And  The  Uses 

A  light  (one  to  three  man)  Inspection  Car,  such  as  used  by  Superintendents,  Roadmasters, 
Track  Inspectors,  Signal  Maintainers  or  for  "Trouble  Shooters"  to  run  but.oyer  your  line  when 
the  power  is  off,  would  cost  les8  than  3200.  The.apiMCximate  cost  of  the  Section  or  Gang  Car  is 
slightly  more.  You  would  use  this  latter  car  for  hauling  material  and  men.  Not  having  to  pump 
hand  cars,  your  men  can  do  more  and  bett£r  work  when  they  arrive  on  the  job.  You  will  not  need 
to  run  work  trains  so  often,  or,  in  case  your  laborers  are  now  using  your  passenger  service  to  arrive 
at  their  work,  you  surely  have  a  situation  which  you  wish  to  overcome.  The  picking  up  and  drop- 
ping off  of  a  gang  of  sweaty,  dirty  laborers,  I  am' sure  you  feel  is  an  annoyance  to  your  traveling 
public,  and  surely  this  system  does  not  permit  of  their  carrying  much  desirable  or  necessapT 
material.  ■.  ■:  ■ 

Last  Year  Was  A  Motor  Car  Year  ' 

As  you  have  undoubtedly  noticed,  we  have  been  carrying  advertisements  in  this  publication 
for  the  past  year.  It  has  been  a  big  year  of  Motor  Car  Purchases  for  steam  lines,  but  the  motor 
car  purchases  of  the  electric  lines  have  been  nowhere  near  proportionate  to  those  of  the  steam 
lines.  Your  opportunity  for  saving  seems  almost  as  great  through  motor  car  use.  From  the  in- 
vestigation we  have  made  thus  far,  there  are  162  cars  in  use  on  34  out  of  the  300  lines  we  have 
heard  from.    The  number  of  cars  in  use  on  each  line  varies  from  1  to  25. 

To  Return  To  Our  Letter  * 

If  you  are  the  official  to  whom  our  above-mentioned  letter  is  addressed  and- you  are  interested; 
in  the  subject,  well  and  good;  if  we  should  have  addressed  another  official  on  this  subject  please 
pass  the  letter  on  to  the  proper  party  for  reply.  We  will  be  your  clearing  house  for  motor  car  in- 
formation. When  the  data  is  received,  we  will  boil  it  all  down  and  present  it  to  you  for  your  con- 
sideration.   We  ask  your  hearty  co-operation  in  this  effort  to  do  you  a  service. 
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"ELRECO"   TU 


for  Permanent 


Eliminate  This  Loss 


Steel  Poles  that  make 

good  under  all 

conditions 

The  keynote  of  rehabilitation  is 
permanent  construction  rather 
than  cheapness.  The  illustration 
shows  the  evils  of  deterioration. 
Pole  corrosion  such  as  that  pic- 
tured on  this  page  is  expensive 
and  pole  failure  may  bring  dam- 
age claims  as  well  as  lowered 
prestige  in  the  eyes  of  an  already 
too-critical  public. 

Hundreds  of  thousands  of 
"ELRECO"  Tubular  Steel 
Poles  are  in  use  today  by  electric 
railways  and  jointly  by  electric 
railway,  power,  light  and  tele- 
phone companies  in  all  parts  of 
the  country. 


TMfwmt  «.ocn*. 


/   / 


TMC  CtlAMrCIICO  JOINT 


ELECTRIC  RAILWAY 


Cincinnati, 

New  York, 
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BULAR  POLES 


Construction 


Tubular  Steel  Poles 

that  do  quadruple 

duty 

They  have  made  good  at  all 
times,  as  the  Best  poles,  under 
all  conditions. 

"ELRECO"  Combination  poles 
are  straight,  graceful,  strong 
poles  for  trolley,  power,  light 
and  telephone  service  combined, 
"ELRECO"  poles  are  being  in- 
stalled in  many  of  the  most 
beautiful  and  progressive  cities 
in  America.  They  stand  all 
service  strains. 

The  Joints  Are  Stronger 
Than  the  Pole 

You  can  safely  load  them  up 
from  any  direction,  save  instal- 
lation and  maintenance  costs, 
and  conserve  street  space. 

All  orders  for  these  poles  can  be 
filled  promptly,  as  our  usual 
pre-war  steel  tonnage  is  again 
available. 


EQUIPMENT  CO 

Ohio 


30  Church  St. 


Achieve  This  Saving 


22 


Electric    Railway    Journal 


March  22,  1919 


Western  Red  Cedar  Poles  for  Universal  Service 


Scene  in  larger  picture  is  of  one  of  the  Kansas  Gas  & 
Electric  Co.  lines  looking  east  on  Second  Street  from 
Market  in  Wichita,  Kansas. 

■fiO-ft  Western  Red  Cedar  Poles  carry  9 — 2/0  wires, 
7 — 4-/0,  J- No.  4  and  6  No.  6  wires,  and  3 — 500,000  cm, 
cables. 


Trolley  line  insert  shows  a  span  wire  construction  on 
the  Detroit  United  Railway  on  7-mile  Road  at  Woodward 
Ave.  50-ft.  Western  Red  Cedar  poles  carry  ■) — 500,000 
cm.  cables,  1 — 1,000,000  cm.  cable,  3  railway  telephone 
lines,  2 — 2/0  round  trolley  wires,  2 — 4000-volt  3-phase 
lines,  1  arc  circuit  and  1  ground  wire. 


Western  Red  Cedar  Association,    Peyton  Building,  Spokane,  Washington 

Butt-Treating   H^ilt  Give  Many  Years  of  Added  Service,    .hi  Your  Dealer. 
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Western  Red  Cedar 


Jhe  line  ol  poles  in  the  main  picture  is  located  at  Roanoke, 
ya.  These  Western  Red  Cedar  Poles,  -which  were  set  only  a 
lew  months  ag^o,  are  55  feet  and  60  leet  long-.  They  carry 
directly  from  the  power  station  both  the  500-voIt  feeders  of  the 
railway  and  the  2300-volt  primaries  ol  the  ligrht  and  power 
department.  For  part  of  the  way  also  they  carry  the  com-- 
panys  private  telephone  wire.  The  sightliness  and  strength 
Ol    these  poles   are    a   source   of    satisfaction    now.      Their   dur- 


Poles  at  Roanoke,  Va. 

ability  will  be  a  source  of  satisfaction  lor  many  years  to  come. 

ALSO  IN  INDIANA 

The  small  view  shows  a  line  ol  strong:,  striight.  sightly. 
Western  Ded  Cedar  Poles  doing  good  service  along  the  right 
of  way  ol  the  Port  Wayne  &  Northern  Indiana  Traction  Com- 
pany of  Fort  Wayne.  Indiana.  Western  Red  Cedar  Poles  are 
rendering  highly  satisfactory  service  in  all  parts  of  the  country. 


I  WESTERN  RED  CEDAR  ASSOCIATION,  Spokane,  Washington  | 
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Electric  Railway 

fixing-up  time 

Before  the  busy  season  begins  there 
are  permanent  repairs  to  make  where  the  emer- 
gency man  rendered  only  first  aid  with  promises. 

Maintaining  schedules  makes  it 

imperative  that  the  promises  be  fulfilled ;  other- 
wise THE  POWER  CIRCUIT,  the  circulation 
of  the  energy  of  the  system,  may  develop  a  case  of 
high  blood  pressure.  Ask  your  life  insurance  man 
what  this  means.  Poor  condition,  days  off  now 
and  then,  enforced  vacations  and  possibly  some- 
thing worse;  therefore  it  means  a  poor  risk. 

Poor  rail  bonds  impair  the  power  circu- 
lation; poor  lights,  slow  travel,  a  burnt  out  arma- 
ture now  and  then  and  possibly  a  shut-down  due  to 
heart  failure. 

The  ERICO  System 

of  bonding  is  a  health  habit  and  not  a  health  trip. 
Two  men  follow  after  the  section  gang  with  a 
small  light  portable  outfit  and  pick  up  the  gaps. 

The  Pittsburgh  Railways  Co.  recently  reported 
17  bonds  installed  in  52  minutes  on  double  track 
pick-up  work  with  3  minute  traffic, — the  bonders 
having  had  about  2  weeks'  experience. 

Remember  that  the  ERICO  welded  terminal 
bond  is  the  best  bond  made. 

For  full  information  address 

The  Electric  Railway  Improvement  Co, 

Cleveland,  Ohio 
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Track 
Drills 


Help  You  Keep  Track  Upkeep  Down! 

This  is  the  Little  Giant  Track  Drill  (standard  type),  built  for  rapid  work  in  rail  bond- 
ing, drilling  tie  and  joint  holes,  and  for  reaming  joint  holes.  Note  that  the  frame  does  not 
bolt  to  the  track ;  it  simply  hooks  over  the  rail  to  be  drilled,  the  operator  holding  down  the 
other  end  by  sitting  on  the  seat  provided.  Other  features  provide  for  the  quick,  simple  applica- 
tion and  operation  of  the  drill  for  any  nature  of  track  drilling  work. 

These  are  times  for  super  efforts  toward  labor  conservation.  You  are  losing  money  on 
every  track  drilling  job  you  handle  without  Little  Giant  Track  Drill's  aid! 

Built  in  two  sizes  for  maximum  drilling  of  1  in.  and  1 J4  in.  holes.    Ask  for  literature. 

The  Little  Giant  Track  Drill  is  just  one  of  a  family  of  portable 
electric  labor-savers.  There  are  Little  Giant  Portable  Electric 
Grinders,  Portable  Electric  Spike  Drivers,  Portable  Electric 
Hammer    Drills,    etc.       Write    for    complete    illustrated    Bulletins. 


Chicago  Pneumatic 
Tool  Co. 

1062  Fisher  BIdg. 
Chicago,  III. 


Five  Little  Giant  Electric 
Track  Drills  reaming  joint 
holes  on  the  tracks  of  the 
Pittsbursih  Railways  Co. 
These  five  are  part  of  a 
big  battery  of  Little  Giant 
Portable  Electric  ToolSf 
saving  time,  labor  and 
money  for  this  prominent 
user. 
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WHAT  do  your  records  show  on  the  cost  of  ^ 
wheel  maintenance? 

How  many  wheels  were  removed  because  of  slid- 
flats,  chipped  and  broken  flanges? 

How  many  wheels  were  removed  for  turning? 

Figure  the  cost  of  removing  w^heels,  of  car  delays, 
of  low  mileage;  the  cost  of  turning  w^heels,  of  taking 
cars  out  of  service,  of  ^vheel  lathes  and  other  shop 
equipment. 

Then  figure  the  service  per  dollar  given  by  the 
Davis  Steel  Wheel. 

The  excessive  costs  of  slid-flats,  chipped  and  broken  flanges  are 
erased  from  the  records,  as  the  rim  of  the  Davis  Wheel  is  tough  as 
well  as  hard. 

Records  on  the  expense  of  turning  wheels  to  obtain  full  mileage 
are  eliminated,  for  the  Davis  Steel  Wheel  gives  full  mileage  on 
one-wear. 

The  Davis  Steel  Wheel  will  lighten  your  wheel  problems. 

American  Steel  Foundries 

NEW  YORK  CHICAGO  ST.  LOUIS 
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Any  GOOD  Device 
Consumption  Pro 


In  one  large  city  using  300 
Arthur  Recorders  the  follow- 
ing results  were  obtained: 

After  six  months'  use  12.4% 

reduction 

■n  k.w.  hours 

per  car  mile. 

After  eigtheen  months'  use  23.6% 

reduction 

in  k.w.  hours 

per  car  mile. 

Other  cities  using  a  later  improved  model  have  shown 
even    better   and    quiclter    results. 


But  let  us  see  some  of  the 
advantages  of  the  Arthur 
Recorder.  These  advantages 
are  not  mere  theories,  they 
can  be  substantiated  by  the 
solidest  kind  of  facts  by  proven 
results  in  dollars  and  cents  on 
large  scale  properties. 

Why  should  a  road  choose 
the  Arthur  Recorder? 

First — Because  it  talks  the  language  of  the  ' 
motormen.  It  measures  the  power — and  (note 
this  for  it  is  important)  it  measures  it  in  terms 
that  the  motorman  understanids — minutes.  If 
you  wanted  to  save  gas  on  a  gas  range  you 
would  turn  off  the  gas.  This  is  simple  and 
natural,  and  in  the  same  way  if  you  want  to 
save  power  on  a  street  car,  encourage  the  mo- 
torman to  shut  it  off  by  recording  the  minutes 
he  has  the  power  on. 

Second — It  encourages  legitimate  coasting 
without  holding  off  the  brakes  until  the  last 
second  each  time,  nor  does  it  encourage  the 
motorman  to  take  chances  by  coasting  to  ex- 
cessive speed  on  steep  down  grades.    Instead 


THE  ARTHUR  POWER 


Second  National  Bank 
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for  Checking  Power 
duces  Big  Savings 


of  this  it  encourages  him  to  shut  power  off. 
This  is  the  natural  way  to  save  power  and  is 
also  the  safest  method  of  operation. 

Third — The  motorman  has  faith  in  the 
Arthur  Recorder  for  the  reason  that  he  under- 
stands it  easily.  If  necessary  he  can  check  it  up 
with  his  own  watch  at  any  time.  This  appeals 
to  him  and  gets  his  co-operation. 

Fourth — It  requires  but  little  clerical  work 
to  follow  up  the  records.  Its  simplicity  in  this 
respect  is  relatively  as  great  as  are  the  me- 
chanical features  of  the  instrument  itself. 

Fifth — Where  desired  its  figures  can  be 
used  as  a  basis  for  arriving  at  car  inspection, 
so  doing  away  with  the  cost  of  obtaining  indi- 
vidual car  mileages.  Cars  can  be  inspected 
on  a  "service"  rather  than  on  a  mileage  basis 
where  found  desirable. 

Sixth — Here  is  an  important  financial  fact. 
Since  it  costs  comparatively  little  and  saves  a 
great  deal,  it  follows  that  it  will  pay  for  itself 
on  any  property  in  a  very  short  time.  In  prac- 
tice it  will  save  its  cost  in  from  two  to  three 
months  on  any  ordinary  property. 

Seventh — You  don't  have  to  buy  Arthur 
Recorders.  If  desired  we  rent  them  on  easy 
terms  and  allow  the  full  amount  of  the  rental 
payments  to  apply  on  the  purchase  price.  The 
instruments  therefore  automatically  become 
yours  after  a  certain  time — about  a  year  or' so. 


The  Arthur  Recorder 
Measures  and  Records  in 
minutes  the  time  during 
which  power  is  kept  on  the 
car;  simple  and  perfectly 
understood  by  motormen. 


SAVING  RECORDER  CO. 

Buildings  New  Haven,  Conn. 
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The  New  Home  of  the  National  Pneumatic  Company 

National  Pneumatic 

Door  and  Step  Control 

A  Standardized  Product 

yet 
it  meets  widely  varying  conditions 


The  physical  and  operating  prob- 
lems met  in  pneumatic  door  and  step 
operation  are  rarely  the  same  on  any 
two  properties.  Intense  specializa- 
tion and  wide  experience  in  this  field 
have  enabled  us,  how- 
ever, to  originate  ap- 
paratus so  simple  and 
adaptable  that  our 
pneumatic  equipment 
will  permit  the  oper- 
ator himself  to  meet 
wide  variations  in 

Air  Pressure,  Number 


of  Stops,  Summer  and  Winter 
Temperature.  Weights  of  Doors 
and  Steps,  Speeds  of  Opening  and 
Closing,  Location  and  Number  of 
Doors  and  Steps. 

Existing  cars  that  al- 
ready have  air  brakes 
and  new  cars  that  are 
going  to  have  air 
brakes  can  be  equipped 
with  National  Pneu- 
matic Door  and  Step 
Control  at  modest  cost. 
We  are  at  your  com- 
mand. 


NATIONAL  PNE«J^T1C  COMPANY 


50  Church  St.,  New  York 


INC. 


Rahway,  N.  J.       ChicagOy^IlI. 


March  22,  1919 


Electric    Railway    Journal 


81 


With 
National  Pneumatic  Equipment 

You  Can  Secure 
Better  Collection  of  Complex  Fares 


No  matter  what  kind  of  fare  collection  you  adopt — 
increased  flat  unit  or  zone — ^the  simple  5-cent  piece  is 
going  to  go. 

If  your  conductor  had  his  troubles  with  the  S-cent  fare, 
you  can  conceive  how  much  more  he  is  likely  to  have 
with  the  handling  of  odd  fares.  Hence,  unless  he  is 
afforded  every  possible  relief  from  other  duties,  more 
fares  will  be  missed  and  more  car-hours  will  have  to  be 
paid  for. 

National  Pneumatic  equipment  does  afford  a  large 
share  of  this  relief.  The  doors  and  steps  can,  if  heces- 
asry,  be  closed  merely  by  stepping  on  a  pedal,  and  the 
starting  signal  to  the  motorman  can  likewise  be  given 
by  the  very  closing  of  the  doors — -so  that  the  hands  of 
the  conductor  can,  at  all  times,  remain  free  for  the  col- 
lection of  fare. 

Make  your  change  to  National  Pneumatic  Door  and 
Step  control  simultaneous  with  your  change  in  fate 
practices  if  you  want  to  introduce  the  latter  to  em- 
ployees and  passengers  under  the  most  favorable  cir- 
cumstances. 


''»'^i;j^'gftl*i»'r..*  ''^^^.wct:fy^^^''^^:.■^■'•.^^^ff>:r■r;;f';■yg,L^'^w'■>i!r{^^" 
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On  the  Pullman  Cars 


ECONOMY  METERS  are 


"The  Watchdog  of  Your  Power' 
Sold    or    Leased 


The  ECONOMY  Railway  Meter  is  a  rugged, 
time-tried  device.  Its  element  has  the  same  design 
as  that  of  the  meters  which  control  the  lighting 
equipment  on  all  the  cars  of  the  Pullman  Company 
and  on  several  steam  railways,  and  on  battleships 
and  submarines  of  the  U.  S.  Government.  It  is 
standard  on  the  electric  trucks  of  nearly  all  manu- 
facturers of  electric  vehicles.  It  is  widely  used 
wherever  there  is  need  for  an  electrical  energy- 
measuring  device  that  has  demonstrated  its  ability 
to  withstand  punishment. 

The  electrical  characteristics  of  The  ECONOMY 
Meter  are  guaranteed.  Service  Records  show  that 
the  cost  for  maintenance,  definitely  established  over 
a  period  of  three  and  a  half  years,  is  not  more  than 
$1.00  per  meter  per  year. 

ECONOMY  ELECTRIC 

L.  E.  GOULD, 
Exclusive  Sale*  Agent*:  Sangamo  Economy 

New  York  OfiBce. 

Wetmore-Savage  Co.,  Boston.  Mass.     Burton  R.  Stare  Co.,  Seattle,  Wash, 

Henry  J.  Sohiefer  &  Co.,  Rochester,  N.  Y.    L.  A.  Nitt, 
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On  Submarines 


On  Battleships 


RUGGED  "POWER-SAVING"  DEVICES 


Continuity  of  service  from  a  "power-saving" 
device  is  a  big  factor  in  sustaining  the  interest 
of  the  motorman. 

ECONOMY  Meters  on  your  cars  will  bring 
about  lower  energy  consumption. 

The  ECONOMY  Meters  induce  saving  by  a 
method  which  does  not  encourage  practices 
contrary  to  "safety  first." 

They  will  more  than  pay  for  themselves  the 
first  year  of  operation. 

The  ECONOMY  Meter  has  no  paper  tape  rolls  to  keep 
filled ;  no  ink  supply  to  maintain ;  no  clock  mechanism 
to  rewind,  oil  and  adjust ;  no  fuses  to  blow  and  be  re- 
placed; no  relays  to  stick  or  to  burn  out;  no  pneumatic 

DEVICES  COMPANY 

President 

Railway  Meter,  Old  Colony  Bldg.,  Chicago 

50  Church  St. 

Ludwig  Hommel  &  Co.,  Pittsburgh,  Pa.     Rumsey  Electric  Co.,  Philadelphia,  Pa. 

San  Francisco,  Calif.     J.  G.  Monahan,  Los  Angeles,  Calif. 


plungers  to  be  kept  in  such  condition  that  they  will 
function  uniformly;  in  fact,  it  has  no  parts  that  are  ever 
differently  affected  by  wet,  dry,  hot  or  cold  weather  con- 
ditions, water  or  scale  in  the  brake  system.  Maintenance 
work  on  Economy  meters  can  be  done  as  a  bench  job — no 
need  to  hold  cars  out  of  service  while  making  repairs. 

Let  us  send  you  further  details.  Write  for  our 
booklet  on  Efficient  Electric  Railway  Operation. 


On  Motor  Trucks 
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An  active  interest  has  been  created  in  the  improve- 
ment of  work  cars  for  handling  materials  and  the 
shortage  of  men  has  done  more  than  anything  else  to 
direct  attention  toward  the  need  for  reduction  in  men 
used  in  this  branch  of  the  work.  Until  recently  most 
bulky  material,  such  as  paving  blocks,  sand,  gravel  and 
crushed  stone,  w^re  handled  by  men,  who  loaded  the 
material  onto  ordinary  flat  cars  at  the  yards  and  un- 
loaded it  again  at  the  job.  Sometimes  the  men  were 
transported  with  the  load,  where  there  were  none  avail- 
able at  the  point  of  unloading.  From  eight  to  ten  men 
are  usually  required  for  this  sort  of  work. 

There  was  a  time,  not  long  ago,  when  any  old  col- 
lection of  junk  on  wheels  was  considered  good  enough 
for  a  work  car.  In  that  day  the  way  engineer  who 
asked  for  specially  designed  work-car  equipment  was  apt 
to  be  considered  somewhat  crazy.  The  development  of 
the  automatic  side-dumping  car  has  changed  all  this, 
much  to  the  advantage  of  the  companies.  It  is  now 
possible  to  unload  a  3-car  train  of  automatic  dump  cars 
with  one  man,  .where  six  or  eight  were  formerly  re- 
quired by  such  cars.  .The  whole  trainload  can  be 
dumped  in  from  3  to  5  min.  where  it  formerly  required 
about  20  to  30  minutes  per  car.     Such  equipment  has 

lurther  advantages  in  the  saving  of  time  of  the  equip- 
ment on  -the  road,  in  lesseiiirig  of  tie-up  of  passenger 
car  traffic  while  unloading  between  cars  under  regular 
service  conditions,  and  iri  availability  fpr  use  in  general 
revenue  freight  service  in  hauling  material  for  high- 
way contractors  as  well  as  in  the  railway  coal  service. 

It  has  been  authoritatively  stated  that  automatic 
dump-car  equipment  has  saved  as  much-  as  30  cents 
per  foot  in  the  cost  of  track  work  in  a  large  city  in  the 
Cehtral  West. 


1^ 


—look  at  the  type  of 
cars  he  refers  to 

THE 

DIFFERENTIAL  _ 
Electric  Dumping!  ^^^ 

Need  we  add  more? 

Differential    Car    Co.,   Inc. 

14|  Broadway,  New  York 


Read  these 
authoritative 
words  of  a 
well-known 
Engineer  of  the 
Department 
of  Ways  and 
Structure 


then 
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American  Troops 

Entered  Los  Angeles 

In  1846 


Contrast  in  your  mind  the  condition  of  the 
little  hamlet  at  that  time  as  shown  in  the 
above  illustration,  with  the  great  busy  city  of 
today. 

And  then  consider  that  the  foundation  of  the 
transformation  from  a  quiet  little  village 
sleeping  in  the  California  sunshine  to  an 
energetic  center  of  hustling  commerce  has  been 
cemented  by  the  advantages  that  spring  from 
adequate  modern  transportation  methods. 


The  great  transcontinental  railway  lines  that 
link  Los  Angeles  with  every  section  of  the 
country,  the  efficient  street  railway  cars  that 
carry  its  citizens  rapidly  to  and  fro  in  their 
daily  pursuits,  the  converging  interurban 
lines  with  their  sixty -mile -an -hour  cars 
that  tap  the  country  for  miles  around 
bringing  produce  and  trade,  are  nearly  all 
served  by 


Galena  Oils  and  Galena  Service 

Adequate  rapid  transit  service  has  been  a 
big  factor  in  the  upbuilding  of  Los  Angeles, 
and  Galena  Service  has  been  a  big  factor  in 
the  progress  of  transportation  methods. 

Galena-Signal  Oil  Co, 

Franklin,  Pa. 
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WAIT!! 

Don't  Specify  your  Heater  Require- 
ments until  you  Investigate  the  New 

Jewel  Hot  Blast  Stoves 


The  Detroit  Stove  Works,  one  of  the  largest  and  oldest 
manufacturers  of  stoves  in  America,  has  produced  a 
new  forced  ventilating  street  car  heater,  embodying 
some  of  the  most  interesting  features  ever  offered  in  a 
heating  plant  to  the  electric  railway  trade. 

All  through  the  past  winter  these  new  Jewel  hot  blast  stoves 
have  been  in  service  on  seven  large  and  important  electric  rail- 
ways, going  through  a  work-out  before  they  were  announced. 

The  unusual  amount  of  heat  which  these  stoves  have  produced,  the  marvelous 
savin$i  in  fuel  consumption,  and  the  reduction  in  the  number  of  parts  proves 
the  Jewel  Hot  Blast  Stove  the  most  suitable  hot  air  stove  ever  offered  for 
railway  use. 

Jewel  heaters  have  delivered  more  air  at  a  higher  temperature  and  with  less 
fuel  consumption  than  any  other  forced  heating  system.  Moreover,  they  are 
able  to  burn  anything — soft  coal,  hard  coal,  coke  or  any  combination  of 
these  fuels.  This  is  made  possible  by  the  Jewel  hot  blast  feature,  a  means  for 
supplying  greater  amount  of  air  to  the  fire  box  than  with  any  other  stove  and 
thereby  giving  a  complete  combustion  of  the  gases.  The  Jewel  stove  has  a 
scientifically  designed  combustion  chamber. 

.\nother  feature  —  the  motor  and  blower  in  the  Jewel  stove  are  placed  in  a 
separate  compartment,  in  the  base  of  the  heater.  The  motor  is  thus  kept  cool 
and  the  high  cost  for  maintenance  of  motor  parts  where  they  are  subjected  to 
the  heat  from  the  stoves,  is  thus  eliminated. 

The  Jewel  system  takes  fresh  air  from  the  roof  of  the  car,  conducts  it  down 
around  the  flue,  around  the  fire  box,  through  the  fan,  and  into  the  car  body, 
thus  furnishing  clean,  superheated  air.  The  fact  that  it  moves  in  direct  lines 
is  partly  responsible  for  the  increased  output  furnished  by  the  Jewel  stove. 

Jewel  stoves  are  well  and  substantially  made.  They  are  pleasing  in  appear- 
ance; they  have  only  one- third  of  the  parts  formerly  used  in  this  type  of 
heater;  the  entire  stove  interior  can  be  reached  by  removing  4  bolts  on  one 
side  of  the  Jewel  stove,  making  it  far  more  accessible  than  any  other  heater 
on  the  market. 

These  Jewel  heaters  are  the  result  of  exhaustive  study  on  the  part  of  one  of 
the  most  experienced  staff  of  heating  engineers  in  America.  The  mark  of  the 
Detroit  Stove  Works  is  shown  throughout  its  design,  and  the  enthusiasm 
with  which  it  has  been  received  by  the  railway  men  who  are  using  it,  is  in- 
dicative of  the  success  which  the  Detroit  Stove  Works  has  made  of  this  newest 
Jewel  heater. 

Complete  Description,  Prices,  Etc.,  on  Application 


817  Fisher  Bldg.,  CHICAGO 


2213  Dime  Bank  Bldg.,  DETROIT 
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Coal  Is  Not  the  Only  Thing  Saved 
Through  Increased  Coasting 


Reduce  Your  Car 
Maintenance 
Through  the  use  of 


Rico  Coasting  Recordeis 


Of  course,  your  first  object  in  equip- 
ping- your  cars  with  the  Rico  Coasting 
Recorders  would  be  to  save  POWER. 

But  other  advantages  accrue  from 
INCREASED  COASTING. 

For  example: 

Greater  brake  shoe  mileage. 
Fewer  armature  burn-outs. 
Better  control. 
Greater  safety. 
.Reduction  of  accidents. 

Many  roads  equipped  with  Rico  Coasting  Recorders 
have  demonstrated  conclusively  that  they  practically 
pay  their  original  cost  the  first  year — frequently 
in  the  first  few  months. 


Time  is  tKe  Essence  of  Railroading' 


RAILWAY  IMPROVEMENT  CO. 


r 


61  BROADWAY,  NEW  YORK 
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Protecting 
Your  Service 


Electric  storms  have  a  way  of  appearing  at  the  most  unfavorable 
traffic  hours.  A  car  put  out  of  commission  then  means  congestion, 
delay  and  consequently  irritated  patrons. 

Companies  that  formerly  pulled  down  their  trolleys  now  find 
that  they  can  operate  throughout  the  heaviest  lightning  storms 
through  the  use  of  G-E  aluminum  arresters  on  their  cars. 

Order  early,  before  the  time  for  lightning  storms. 


General 


General  Office 


Co 


Electric 


any 


Schenectady,  N.  Y. 
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Electrification  Demands 

a  New  Type  of  Engineer 

LAST  WEEK  the  American  Institute  of  Electrical  En- 
gineers held  an  all-day  meeting  in  Boston,  and 
devoted  the  morning  session  to  steam  railroad  electrifi- 
cation. In  the  paper  by  Calvert  Townley  and  the  discus- 
sion which  followed  its  presentation,  the  subject  was 
viewed  from  an  angle  different  from  that  usual  at  elec- 
trical engineering  meetings.  The  emphasis  was  laid 
upon  financial  considerations,  particularly  limitations, 
and  upon  the  personal  element.  The  technical  difficulties 
of  electrification  were  properly  assumed  to  have  been 
largely  overcome,  and  difference  of  system  to  have  be- 
come negligible.  What  was  particularly  interesting  was 
the  reference  to  the  parts  played  in  the  matter  by  the 
steam  and  electrical  engineers,  each  of  whom  was  ac- 
knowledged to  lack  certain  elements.  The  "steam  man" 
would  naturally  be  bound  by  certain  engineering  and 
operating  prejudices,  while  his  electrical  brother  would 
by  temperament  and  inclination  tend  to  overoptimism 
in  his  vision  of  an  all-electric  railroad  system  for  the 
country.  A  new  type  of  engineer  is  needed,  therefore; 
shall  we  call  him  an  "electrification  engineer,"  or  better, 
a  "transportation  engineer"?  He  must  be  able  to  per- 
form the  very  difficult  feat  of  approaching  the  electrifi- 
cation proposition  from  two  directions  at  once.  Even 
a  few  big  men  of  this  type  can  be  very  useful  during 
the  next  decade. 


Economical  Maintenance 

Has  the  Floor  This  Week 

IF  THIS  ISSUE  of  the  Electric  Eailway  Journal 
does  not  help  master  mechanics,  way  engineers,  power 
plant  men  and  others  in  making  a  dent  in  maintenance 
costs  it  will  have  failed  of  its  purpose.  While  the  presi- 
dents and  general  managers  are  struggling  with  the 
questions  of  fares,  franchises  and  publicity  the  men 
mentioned  above  must  keep  the  cars  going,  and  going 
well.  It  is  a  perfect  marvel  how  they  have  succeeded 
in  doing  this  under  the  conditions  which  have  prevailed 
during  the  last  three  or  four  years.  If  it  had  not  been 
for  a  combination  of  ability  and  loyalty  on  their  part 
the  problems  of  the  executives  would  have  been  even 
more  difficult  to  solve  than  they  are.  The  editors  of  this 
paper  have  had  the  conviction,  and  there  is  reason  for  it, 
that  under  war-time  stress  new  or  improved  maintenance 
methods  would  be  developed  that  would  be  greatly  in 
advance  of  those  used  heretofore.  Evidence  is  accumu- 
lating to  show  that  this  is  the  case.  Look  over  this 
issue  of  the  paper  with  a  view  to  picking  out  some  of 
the  things  that  show  improvements  in  maintenance 
methods.  There  are  many  of  them.  They  all  help  to  les- 
sen the  burdens  of  the  men  higher  up. 

The  writers  of  the  articles  in  this  issue  have  been 
asked  and  urged  to  hold  primarily  in  mind  the  thought 


of  keeping  down  costs.  Of  course  by  this  we  mean 
long-run  costs,  not  necessarily  first  costs.  The  writers 
are  all  men  who  speak  from  practical  experience;  there 
is  no  theorizing  here.  On  behalf  of  the  industry  we 
express  appreciation  for  the  efforts  of  many  busy  men 
to  make  this  the  most  helpful  Maintenance  Issue  the 
paper  has  ever  published. 


Spirit  of  Compromise 

Should  Control  Valuation  Work 

THE  electric  railway  industry  is  breaking  down.  We 
are  sure,  however,  that  neither  the  prominence  of 
the  speakers  at  the  mid-year  meeting  of  the  American 
Electric  Railway  Association  last  week  nor  the  vehe- 
mence of  their  utterances  made  the  above-stated  fact 
more  apparent  to  the  delegates  than  it  was  before  they 
came  to  New  York.  The  industry  has  known  for  a  long 
time  that  it  was  facing  a  catastrophe.  How  to  avoid  this 
is  the  real  question,  and  it  is  this  phase  of  the  discussion 
at  the  meeting  to  which  the  closest  possible  attention 
should  be  given. 

A  readjustment  of  the  relations  between  electric  rail- 
ways and  the  public  is  inevitable  in  the  majority  of 
cases,  and  where  this  is  necessary,  according  to  Mr. 
Gadsden,  only  two  ways  are  open — the  acceptance  of  the 
service-at-cost  principle  or  the  submission  to  public 
ownership.  For  reasons  which  have  appeared  often  in 
these  columns,  we  believe  that  the  service-at-cost  prin- 
ciple gives  the  better  promise  of  success  from  the  point 
of  view  of  the  utility,  municipality,  commission  and  in- 
vestor. Hence  we  welcome,  as  a  most  commendable  sign 
of  progress,  the  determination  of  the  association 
through  the  committee  on  readjustment  to  analyze  the 
service-at-cost  idea  in  all  its  theoretical  and  practical 
aspects  and  directly  aid  companies  and  communities  in 
the  application  of  this  idea. 

But,  as  Mr.  Gadsden,  Mr.  Kealy  and  others  pointed 
out,  the  primary  requisite  of  any  service-at-cost  plan 
or  of  public  ownership,  too,  for  that  matter,  is  a  valua- 
tion. This  subject  has  been  discussed  by  a  multitude  of 
men  during  the  last  few  years,  and  the  fundamental 
principles  have  been  definitely  determined.  They  are 
clearly  stated,  for  example,  by  Mr.  Taylor.  Unfor- 
tunately this  does  not  mean  that  such  valuation  figures 
can  always  be  obtained,  so  that  some  companies  may 
have  to  decide  whether  business  expediency  may  not 
sometimes  dictate  the  acceptance  of  a  lower  valuation 
than  theoretical  justice  would  require. 

To  Mr.  Kealy's  mind,  the  day  for  a  new  phase  of  val- 
uation work — that  of  compromise — has  indeed  come, 
and  we  believe  he  is  right.  This  does  not  mean  that 
electric  railways  should  hasten  to  sacrifice  their  prop- 
erty value.  It  means  simply  that  many  details  in  val- 
uation work,  regardless  of  the  mutual  acceptance  of 
principles,  are  matters  for  bargaining  and  therefore 
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compromise.  It  means  that  a  point  should  without  great 
difficulty  be  reached  where  the  immediate  assurance  of 
protected  investment  and  prompt  returns  through  agree- 
ment can  well  be  deemed  more  beneficial  to  all  concerned 
than  the  insecure  investment  and  defaulted  returns  al- 
most certain  to  accompany  a  continuance  of  the  contro- 
versy. 

The  question  is  a  grave  one  upon  which,  as  Mr.  Gads- 
den pointed  out,  the  association  must  in  the  near  future 
take  a  positive  stand.  Some  interests  may  not  be  bene- 
fitted under  a  valuation  and  a  service-at-cost  plan,  but, 
as  Mr.  Taylor  stated,  corporations  which  through  gross 
overcapitalization  are  unable  to  accept  his  principles 
constitute  an  abnormal  class  which  the  association  can- 
not justly  sustain.  Without  a  doubt  the  great  majority 
of  electric  railways  would  be  helped  by  valuation  com- 
promises leading  to  service-at-cost  franchises. 


gest  therefore  that  a  liberal  space  on  the  program  be 
assigned  to  this  topic.  There  vnll  be  no  difficulty  in  get- 
ting qualified  engineers  to  handle  it. 


A  Promising  Element  In  Electric 
Railway  Power  Distribution 

THE  automatic  substation  is  not  perfect,  of  course. 
No  reasonable  person  would  expect  it  to  be  so  after 
less  than  four  years  of  commercial  development,  espe- 
cially with  a  world  war  going  on  during  most  of  this 
period.  However,  on  visits  made  to  typical  automatics 
during  the  past  year  the  writer  has  yet  to  hear  anyone 
say  that  the  principle  of  automatic  control  is  not  sound 
and  that  such  minor  imperfections  as  still  exist  in  the 
equipment  are  other  than  those  naturally  incidental  to 
such  a  new  and  important  improvement. 

When  the  automatic  plan  was  first  promulgated  it 
was  a  rather  general  belief  that  very  little  modification 
in  standard  apparatus  would  be  needed  to  provide  every- 
thing necessary  for  making  substations  automatic.  It 
was  soon  found,  however,  that  there  were  certain  spe- 
cific service  requirements  in  such  substations  that  made 
some  modification  necessary.  For  example,  switches 
which  had  ample  rupturing  capacity  for  the  very  oc- 
casional opening  which  occurs  in  a  manually-operated 
substation  were  found  to  need  modification  when  op- 
erated many  times  a  day.  Relays  which  were  all  right 
in  a  uniform  temperature  were  found  to  vary  in  time  of 
operation  when  subjected  to  fluctuating  temi)erature. 
Such  things  as  these  are,  however,  mere  trifles  when 
compared  with  the  wonderful  development  of  the  equip- 
ment as  a  whole. 

Unfortunately  for  the  automatic  substation,  prac- 
tically its  whole  life  has  been  simultaneous  with  high 
prices,  scarce  labor,  discouraging  conditions  of  the  in- 
dustry generally,  and  war.  In  spite  of  all  this  a  great 
deal  has  been  accomplished,  and  the  record  has  been 
placed  before  the  industry  in  a  series  of  articles  in  this 
paper,  the  latest  being  in  the  present  issue.  Other  im- 
portant articles  are  in  preparation.  A  review  of  these 
at  this  time  will  prove  very  profitable  to  anyone  vitally 
interested  in  improving  power  distribution  conditions 
on  his  property.  The  subject  also  might  be  well  discussed 
at  the  coming  convention  of  the  American  Electric 
Railway  Engineering  Association.  This  association  has 
held  practically  no  meetings  since  the  automatic  sub- 
station became  a  factor  in  power  distribution.  Many 
members  of  the  association  have  now  had  practical  ex- 
perience with  its  operation.  A  frank  comparing  of 
notes  would  therefore  be  benficial,  not  only  to  those 
who  have  installed  these  substations  but  also  to  the 
larger  number  who  hope  soon  to  install  them.    We  sug- 


Talk  About  What 

The  Public  Is  Thinking  and  Feeling 

THE  replies  to  our  recent  questionnaire  to  public 
representatives,  of  which  two  sections  have  been 
printed,  indicate,  as  we  have  said  before,  that  the  pres- 
ent ignorance  and  distrust  on  the  part  of  the  public  can 
only  be  removed  by  publicity  and  proper  service  on  the 
part  of  the  railways.  Furthermore,  in  speaking  par- 
ticularly of  publicity,  the  great  majority  of  the  com- 
missioners, mayors,  leaders  of  chambers  of  commerce 
and  others  said  that  there  was  a  need  of  complete  data, 
frankly  given,  on  the  subjects  of  operating  expenses, 
increaces  in  costs,  investment  and  rate  of  return. 

This  question  of  what  facts  to  give  the  public  is  of 
fundamental  importance.  Not  all  that  is  published  as 
publicity  should  really  be  called  by  that  name.  Many 
electric  railway  publicity  campaigns  which  have  been 
conducted  have  been  distinguished  by  one  or  both  of 
two  features — a  good-humored  or  satirical  commentary 
upon  the  foibles  of  the  traveling  public,  or  an  ingenious 
presentation  of  matters  about  which  the  railway  wants 
the  public  to  think.  Such  campaigns  are  all  right  in 
their  way,  but  after  all  they  are  merely  the  adjuncts  of 
publicity.  They  talk  about  the  patrons,  rather  than  to 
them  about  the  company;  or  they  tell  what  the  railway 
thinks  the  patrons  should  know  about  utility  problems 
in  general  rather  than  what  the  patrons  want  to  know 
about  their  company's  problems. 

Now  do  not  mistake  our  argument.  The  individual 
patron  and  the  public  as  a  whole  have  shortcomings  and 
need  to  be  educated,  but  campaigns  should  begin  at  the 
right  end.  The  real  publicity  campaign — and  conse- 
quently the  only  successful  one — is  that  which  concerns 
itself  with  matters  about  which  the  public  is  clamoring 
for  information.  There  is  no  substitute  for  a  frank, 
truthful  answer  to  what  the  public  wants  to  know. 
Other  information  is  by  nature,  and  should  be  by  posi- 
tion, supplementary. 

Hope  that  Time  Will  Correct 

the  Situation  Probably  Illusory 

A  FAVORITE  argument  used  to  deny  the  need  of 
higher  fares  on  electric  railways  is  that  the  higher 
prices  during  the  war  were  temporary  only  and  now 
that  the  armistice  has  been  declared  and  the  soldiers 
are  returning  to  peaceful  occupations,  prices  will  go 
back  rapidly  to  the  level  of  five  years  ago.  For  these 
reasons,  it  is  claimed,  the  need  for  the  higher  fare  is 
over  or  will  be  within  a  few  months  and  it  is  not 
worth  while  now  to  go  to  the  trouble  of  making  a 
change.  Some  electric  railway  men  may  have  had  the 
same  thought  and  have  believed  that  if  they  could  keep 
their  properties  out  of  the  hands  of  a  receiver  until 
next  summer  or  at  latest  in  the  fall,  they  would  reach 
a  time  when  their  troubles  would  be  over. 

Those  who  think  the  coming  of  low  prices  is  only  the 
question  of  a  few  months  can  well  read  the  comments 
quoted  by  the  Public  Service  Railway  from  leading 
authorities  on  economic  matters  in  the  company's  peti- 
tion for  a  zone  system  of  fares.  The  authorities  men- 
tioned include  the  Federal  Reserve  Board,  Mr.  Vanderlip, 
the  National  City  Bank  and  the  Mechanics  &  Metals 
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Bank  of  New  York.  These  opinions,  while  naturally  con- 
servative as  regards  the  future  trend  of  prices,  are 
far  from  supporting  the  idea  that  there  is  to  be  any 
early  return  of  the  prices  of  1914-15.  For  the  most 
part,  these  opinions  were  given  early  in  the  year.  Since 
then,  Prof.  Irving  Fisher  of  Yale  has  expressed  him- 
self even  more  strongly  in  support  of  the  view  that  we 
are  definitely  on  a  new  high-price  level  which  presum- 
ably is  as  permanent  as  anything  in  the  way  of  prices 
can  be.  In  fact.  Professor  Fisher  says  "Business  men 
should  face  the  facts.  To  talk  reverently  of  1913-14 
prices  is  to  speak  a  dead  language  to-day." 

He  bases  his  opinion,  which  was  presented  at  the 
conference  of  governors  and  mayors  at  Washington 
early  this  month,  on  the  increase  of  the  country's  gold 
supply,  the  increase  in  deposit  banking  throughout  the 
world,  the  continuation  of  government  loan  issues  con- 
nected with  reconstruction  throughout  the  world  and 
other  pertinent  factors.  In  reply  to  the  statement 
sometimes  made  that  prices  will  have  to  fall  when  we 
begin  to  feel  European  competition.  Professor  Fisher 
points  out  that  since  the  war,  prices  have  risen  in  Europe 
more  than  here,  and  in  his  opinion  they  are  no  more 
likely  to  fall  there  than  here  and  for  the  same  reasons. 

We  are  quoting  these  facts  so  as  to  remove  any  false 
impression  of  the  probable  future  trend  in  prices.  But 
even  those  who  believe  that  prices  will  come  down  have 
no  valid  reason  for  denying  a  higher  fare  to  electric 
railways.  If  prices  do  fall  and  the  railway  profits  be- 
come excessively  large,  the  Public  Service  Commission 
has  absolute  right  to  reduce  the  fares.  Hence  the 
last  vestige  of  any  reason  for  keeping  fares  on  a  low 
level  has  disappeared. 


There's  a  Broad  Field  for 

the  Proposed  Welding  Society 

WELDING  operations  cover  a  field  in  which  all 
branches  of  engineering  are  interested.  At  pres- 
ent all  the  technical  papers  in  this  country  and  abroad 
are  having  a  good  deal  to  say  about  welding.  One  rea- 
son for  the  attention  thus  being  focused  on  the  industry 
has  been  the  pressure  which  the  welding  committee  of 
the  Emergency  Fleet  Corporation  has  placed  on  manu- 
facturers of  welding'  equipment  to  develop  their  ap- 
paratus to  supply  the  urgent  needs  that  were  required 
during  the  war.  Another  reason  is  the  popular  interest 
excited  by  certain  welding  repairs  which  were  carried 
out  on  the  disabled  German  ships  in  this  country.  This 
set  all  branches  of  industry  to  asking  why  welding  had 
not  been  applied  more  extensively  to  the  work  in  their 
particular  fields. 

Previous  to  the  war  the  development  of  all  types  of 
welding  was  hindered  by  the  fact  that  a  great  amount 
of  work  done  by  welding  had  proved  unsatisfactory.  This 
resulted  from  lack  of  proper  attention  to  underlying 
principles.  Industries  which  have  a  broad  field  for  the 
application  of  welding  thus  came  to  consider  that  spe- 
cial skill  is  required  to  produce  good  welds.  It  was 
further  assumed  that  good  and  bad  welds  look  alike  and 
that  there  was  no  efficient  method  for  checking  up  a 
completed  weld  to  assure  perfection.  Another  cause  for 
the  distrust  which  has  been  felt  toward  welding  opera- 
tions has  been  the  endeavor  of  some  manufacturers  of 
welding  apparatus  to  build  up  business  for  their  par- 
ticular lines  of  welding  equipment  upon  the  basis  of 
mistakes  o-r  failures  of  the  apparatus  of  other  manufac- 
turers.   When  users  have  pointed  out  that  welding  has 


proved  unsatisfactory,  rival  manufacturers  have  some- 
times stated  that  the  poor  results  were  due  to  the  use 
of  improper  apparatus  and  that  if  their  particular  equip- 
ment had  been  used  the  fault  would  not  have  occurred. 
Here  is  where  the  new  association  of  welding  engineers 
will  come  in,  for  welding  investigations  conducted  by 
an  interested  and  dependable  society  will  prove  of  great 
benefit  both  to  those  who  use  welding  in  their  produc- 
tion and  to  the  manufacturer  of  welding  apparatus  and 
supplies.  

Road  Supervisors  Draw  Attention 
to  Weaknesses  in  the  Service 

COMPLAINTS  about  the  quality  of  electric  railway 
service  received  by  a  company  from  its  patrons  or 
published  in  the  newspapers  may  have  a  real  foundation 
or  they  may  not.  In  some  cases  they  undoubtedly  come 
from  a  person  who  expects  what  is  equivalent  to  taxicab 
service,  or  better  than  taxicab  service,  for  a  street  car 
fare.  All  such  complaints,  when  addressed  to  the  com- 
pany, should  be  answered,  and  if  definite  should  be 
investigated.  It  is  not,  however,  to  the  method  of 
handling  these  complaints  as  to  the  lessons  from  a 
transportation  standpoint  which  they  may  teach  to 
which  we  wish  here  to  draw  attention.  They  often 
point  out  real  weaknesses  in  the  service  which  other- 
wise might  escape  observation. 

In  this  connection,  a  recent  analysis  of  the  operating 
statistics  of  various  electric  railway  companies  reveals 
some  strange  comparisons,  and  shows  perhaps  a  way 
for  getting  improved  service  in  some  cases  without 
the  expenditure  of  additional  money.  The  item  to 
which  we  have  particular  reference  is  that  entitled 
"Cost  of  Superintendence."  We  will  find,  for  instance, 
two  properties  of  practically  the  same  size  and  with 
similar  local  conditions,  and  one  has  a  much  larger  ex- 
penditure for  "superintendence"  than  the  other.  A 
first-hand  study  of  service  on  the  two  systems  reveals 
the  astonishing  fact  that  the  company  which  paid  out 
the  most  for  "superintendence"  makes  the  poorer  show- 
ing in  handling  passengers.  Investigation  reveals  the 
probable  reason  in  the  fact  that  the  company  which 
paid  most  for  superintendence  has  an  unusual  number 
of  starters  or  terminal  men  but  is  short  of  supervisors 
or  inspectors  traveling  over  the  lines. 

An  experienced  transportation  man,  in  discussing 
this  point,  expressed  his  belief  that  the  best  results 
are  not  to  be  obtained  in  employing  a  great  number  of 
men  to  act  as  starters  at  the  ends  of  routes.  He  had 
found  that  the  platform  men  are  likely  to  be  spoiled 
by  such  practice,  being  trained  to  depend  on  others  for 
the  observance  of  scheduled  leaving  time  and  in  the 
absence  of  such  supervision  the  service  had  a  tendency 
to  become  irregular.  Said  this  official:  "There  is  such 
a  thing  as  too  much  supervision,  or  rather  imptoper 
distribution  of  supervision.  These  starters  as  a  rule 
have  no  disciplinary  power  and  merely  act  as  machines 
in  telling  the  crews  when  to  start.  Trainmen  are  thus 
likely  to  lose  initiative,  and  when  starters  are  not  on 
duty  all  day  long  or  at  all  terminals  the  result  is  ineffi- 
cient service.  The  same  money  paid  for  a  few  more 
intelligent  supervisors,  responsible  for  the  regulation 
of  service  over  a  given  territory,  will  always  get  more 
beneficial  results." 

We  are  inclined  to  put  much  faith  in  this  point  of 
criticism,  and  we  offer  it  as  a  suggestion  to  transporta- 
tion officials  who  really  desire  to  please  their  patrons  by 
distributing  their  facilities  to  the  best  advantage. 
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EMending  the  Life  of  Woo 


By  CHARLES  R.  HARTE 

Construction  Engineer,  The  Connecticut  Company, 
New  Haven,  Conn. 


Many  Methods  Are  in  Use  for  Prolonging  the 
Life  of  the  Various  Woods — The  Author  De- 
scribes These,  Discusses  Their  Relative  Ad- 
vantages and  Points  Out  How  Different 
Preservatives  Keep  Out  and  Destroy  the 
Destructive  Germs 


V 
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HE  seasoning  of 
wood  is  a  much 
more  complicated 
process  than  the  mere 
drying  out  of  the  con- 
tained water;  chemical 
changes  occur  in  the  contents  and  in  the  walls 
of  the  cells  which  have  a  marked  effect  upon  the  char- 
acteristics of  the  wood;  but  the  amount  of 
water  content  in  the  wood  is  the  simplest  and  the  most 
universal  test  of  seasoning.  This  water  occurs  in  three 
forms:  First,  what  is  commonly  known  as  the  sap, 
which  fills  to  a  greater  or  less  extent  the  cavities  in 
the  wood  fibers,  particularly  of  the  sapwood;  second, 
water  saturating  the  walls  of  the  cells  themselves;  and 
third,  water  in  the  contents  of  the  living  cells,  which 
constitutes  more  than  90  per  cent.  It  is  estimated  that 
fresh  sapwood  of  white  pine  is  50  per  cent  water,  so 
that  in  200  lb.  of  such  sapwood  100  lb.  is  water  and 
of  this  latter  60  lb.  is  sap,  35  lb.  is  in  the  cell  walls,  and 
5  lb.  is  in  the  cell  contents.  In  the  heartwood,  however, 
mineral  salts  from  the  sap,  and  gums,  resins  and  the 
like  produced  by  the  action  of  the  living  cells,  to  a  con- 
siderable extent  take  the  place  of  the  water.  In  conse- 
quence, the  heartwood  is  not  nearly  so  favorable  to  the 
growth  of  decay  as  is  the  sapwood;  on  the  other  hand, 
these  deposits  seal  in  such  water  as  remains,  and  make 
the  thorough  seasoning  of  the  heartwood  a  long-time 
procedure. 

The  rates  at  which  the  water  dries  out  of  several 
kinds  of  poles,  and  for  different  times  of  cutting  are 
clearly  shown  in  the  accompanying  curves,  which  are 
taken  from  Bulletin  84  of  the  United  States  Forest 
Service.  These  curves  cover  the  usual  practice  in  air 
seasoning,  but  in  dry  air  the  process  goes  on  for  a  much 
longer  period  than  shown,  although  the  loss  of  water 
after  the  first  few  months  is,  speaking  comparatively, 
very  slow. 

If)  instead  of  piling  in  the  air,  the  poles  are  first 
soaked  for  a  few  weeks,  it  is  found  that  seasoning  after 
their  removal  from  the  water  proceeds  at  a  much  faster 
rate  than  in  the  case  of  the  entirely  air-dried  ones ;  this 
is  due  to  the  fact  that  much  of  the  gum  and  mineral 
matter  is  washed  out,  giving  the  contained  water  a  more 
porous  material  through  which  to  be  evaporated. 

Reduction  in  Weight  Should  Be  Considered 

While  the  chief  purpose  of  seasoning  is  to  cut 
down  as  far  as  possible  the  food  supply  of  the  fungi 
causing  decay,  and  in  case  of  preservative  treatment, 
to  put  the  wood  in  condition  to  absorb  the  maximum 
amount  of  the  chemical  used,  the  reduction  in  weight. 


and  consequent  saving  ■■ 

in   freight  charges,   is  ■ 

no  small  matter,  rang-  f 

ing,    as    it    does,    from  i 

about  16  per  cent  in  the  LaM^i^MgBi™ 

case     of    chestnut     to 

nearly  50  per  cent  for  Western  yellow  pine.     In  the 

experiments  described  in  Forest  Service  Bulletin  84  the 

results  were  as  follows: 

Length  of  Weight  of  Pole 

Treatment  Size  of  Pole  Pounds  Loes  of  Weight 

Species         Months  Top    Length       Green    Seasoned  Pounds  Per  Cent 

Chestnut 4  to  6  7in.     30  ft.  1120  940  180  16 

Northern    white 

cedar 6  to  12  7  in.     30  ft.  581  440  141  24 

Western       red 

cedar 3  to  5  Sin,     40  ft.  902  683  219  24 

Southern    white 

cedar 3  to  8  7  in.     30  ft.  768  540  228  30 

Western    yellow 

pine 3  to  9  Sin.     40ft.  1697  862  835  49 

These  figures  are  for  commercial  air  seasoning;  a 
longer  treatment  under  the  same  conditions  of  reason- 
ably free  circulation  of  air  about  the  poles  will  result 
in  still  further  loss  of  water,  but  at  a  rate  which  as  a 
rule  does  not  warrant  it;  kiln  drying  removes  more 
water  in  very  short  time,  and  if  immediately  followed 
by  treatment  is  often  desirable,  but  great  care  must  be 
taken  that  the  heat  is  not  high  enough  to  atfect  the 
strength  of  the  wood,  and  that  the  dried  pole  is  at  once 
treated,  as  otherwise  it  will  absorb  moisture  from  the 
atmosphere  and  will  go  back  to  the  condition  of  an  air- 
dried  pole. 

It  has  been  mentioned  that  for  air  seasoning  the  poles 
should  be  so  piled  that  the  air  has  a  free  circulation 
about  them;  it  is  at  least  as  important  that  they  be 
held  clear  of  the  earth  and  that  the  supporting  skids 
be  of  sound  timber ;  and  it  is  hardly  less  important  that 
all  undergrowth  be  cleared  away. 

As  a  result  of  the  removal  of  the  sap  itself  there  is 
little  mechanical  disturbance  of  the  wood  fibers,  but  as 
soon  as  the  water  in  the  cell  walls  begins  to  diminish 
the  walls  contract  and  set  up  stresses  which  are  the 
chief  cause  of  checking  or  cracking.  The  contraction  is 
very  slight  in  the  direction  of  the  grain,  but  across  the 
grain  it  is  considerable.  It  is  about  twice  as  great 
tangent  to  the  growth  rings  as  it  is  in  the  direction  of 
their  diameters  and  as  a  result  the  heavy  checks  are 
radial,  and  "ring  checks"  are  apt  to  be  very  small  or 
lacking  unless  the  seasoning  has  been  rushed.  With 
most  woods  the  larger  part  of  the  sap  dries  out  before 
the  cell  wall  water  is  affected,  and  the  deposit  in  the 
wood  of  the  solids  held  dissolved  in  the  sap  tends  to 
choke  up  and  to  check  the  drying  out  of  the  cell  wall 
water.    With  normal  conditions  little  trouble  is  experi- 


March  22,  1919 


Electric    Railway    Journal 


555 


enced,  the  contraction  being  so  slow  that  the  wood 
adjusts  itself  to  the  stresses  without  actual  splitting, 
and  even  with  some  speeding  up  the  checks  are  chiefly 
at  the  butt,  and  being  buried  below  the  range  of  the 
decays,  give  little  trouble.  Such  checked  poles,  however, 
should  be  carefully  inspected  to  be  sure  that  the  check- 
ing is  not  serious  at  or  close  to  the  ground  line. 

Circumference  of  Poles  Remains  Practically 
Unchanged  with  Seasoning 

It  is  believed  by  many,  particularly  if  they  have  poles 
to  sell,  that  seasoning  shrinkage  materially  reduces  the 
circumference,  so  that  poles  well  within  specification 
requirements  when  cut,  after  seasoning  often  fail  to 
pass,  and  the  writer,  and  probably  every  other  over- 
head man,  has  had  many  a  doleful  tale  of  such  unfair 
shrinkage.  As  a  matter  of  fact,  however,  very  exten- 
sive measurements  made  by  the  Forest  Service  show 
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seasoned  pole  it  seems  materially  to  speed  up  fermenta- 
tion of  the  sealed-in  sap  and  the  growth  of  forms  of 
decay  which  require  little  oxygen,  and  which  destroy 
the  strength  of  the  timber  with  practically  no  outside 
indication  of  the  fact  until  under  a  load  a  little  heavier 
than  usual  the  pole  fails.  The  artistic  and  restful  effect 
of  painted  wood  poles  has  led  many  city  fathers  to 
demand  them;  their  consistently  bad  behavior  leads 
wise  overhead  men  to  be  equally  insistent  against  their 
use. 

Various  tars  have  been  used  substantially  as  paints, 
with  but  little  better  success;  the  coat  is  more  elastic, 
and  therefore  less  liable  to  mechanical  injury,  and  it 
does  have  a  little  greater  antiseptic  effect,  but  it  does 
not  penetrate  and  decay  can  and  does  occur  under  it 
almost  as  badly  as  in  the  case  of  oil  paint.  The  practice 
of  casing  with  concrete  belongs  in  this  general  class. 
Oddly  enough,  although  it  might  well  be  considered  that 
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SEASONING  OP  POLES  AND  TIMBER,  SEVERAL,  KINDS  OF  V700D 
Fig.  1— Douglas  flr  timbers,  Eugene,  Ore.  Fig.   3 — Western   red   cedar  poles,  Wilmington,   Cal. 

Fig.   2 — Chestnut  poles,  Thorndale,   I'a.  Fig.   4 — Southern  white  cedar  poles,  Wilmington,  N.  C 

Fig.  5 — Northern  white  cedar  poles,  Escanaba,  Mich. 


that  the  external  circumference  is  practically  unchanged 
even  when  there  is  heavy  checking,  the  shrinkage  from 
green  to  air-dry  condition  averaging  from  three-tenths 
to  one-half  of  1  per  cent  of  the  circumference  at  the 
ground  line,  and  from  three-fifths  of  1  per  cent  to 
nearly  1  per  cent  at  the  top,  equivalent  on  the  usual 
sizes  of  poles  to  from  J  to  J  in.  in  both  cases,  or  a  little 
less  than  one-third  of  this  for  the  reduction  in  diameter. 

A  large  proportion  of  the  poles  of  to-day  are  inno- 
cent of  any  treatment  other  than  seasoning;  indeed,  an 
appreciable  number  do  not  even  get  properly  seasoned, 
but  there  is  a  steadily  increasing  percentage  of  the  poles 
used  which  have  had  more  or  less  extensive  treatment 
with  preservative  of  one  kind  or  another.  Some,  as 
the  paints,  serve  chiefly  to  keep  out  the  germs  mechan- 
ically, and  if  improperly  applied  afford  them  the  best 
of  conditions  for  growth.  Others  are  more  aggressive, 
and  destroy  any  germs  attempting  to  get  a  foothold. 

The  paints  are  used  practically  never  except  as  local 
ordinances  compel.  A  good  paint,  carefully  applied  to 
a  smooth,  dry  pole,  gives  a  coat  which  while  unbroken 
is  excellent  armor  against  decay.  Unfortunately — for 
it  is  comparatively  easily  applied — a  paint  coat  is  not 
only  easily  broken  through,  but  if  spread  over  a  partially 


in  principle  this  is  little  different  from  painting  and 
that  internal  decay  would  be  promoted  with  the  concrete 
treatment,  the  reverse  is  true,  due  apparently  to  absorp- 
tion of  salts  from  the  green  concrete,  and  the  subsequent 
protection  against  their  dissolving  out  given  by  the 
hardened  concrete.  The  cost  of  the  treatment  bars  it 
as  a  rule  unless  the  concrete  also  serves  as  a  foundation 
help;  when  used,  the  top  of  the  concrete  should  slope 
sharply  down  from  the  pole,  and  care  should  be  taken 
that  there  is  no  opening  between  the  wood  and  the 
concrete  in  which  rain  water  could  pocket. 

Still  another  treatment  of  the  type  surgeons  would 
descrbe  as  aseptic,  or  keeping  the  "bugs"  out,  rather 
than  the  antiseptics,  which  are  active  poisons  to  the 
little  scoundrels,  is  that  of  charring,  but  while  this 
is  comparatively  simple  and  cheap  it  is  unfortunately 
very  uncertain  in  its  action,  and  is  very  little  used.  To 
this  uncertainty  of  result  there  is  added,  as  further  dis- 
advantages, the  facts  that  the  charring  is  very  easily 
carried  to  a  point  where  the  strength  of  the  pole  is 
affected,  and  the  pole  after  treatment  is  much  more 
readily  lit  up  in  case  of  a  brush  or  grass  fire. 

Of  the  antseptics  there  are  two  groups,  the  mineral 
salts  and  the  oils.     Of  the  first  the  chief  are  chloride 
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of  zinc,  bichloride  of  mercury,  and  sulphate  of  copper, 
the  last  two  better  known  as  "corrosive  sublimate" 
and  "blue  vitriol"  respectively.  All  three  would  be 
excellent  if  it  was  not  for  one  common  and  very  serious 
fault.  They  dissolve  readily  in  water,  and  unless  they 
are  given  some  additional  treatment  they  soon  leach 
out  except  in  very  dry  climates.  The  oils  used  are 
chiefly  the  creosotes  and  similar  compounds. 

When  any  organic  matter  is  distilled,  or  heated  so 
that  it  cannot  bum,  there  are  given  off  vapors  some  of 
which  are  permanent  gases  which  do  not  change,  while 
others  condense  as  liquids  and  may  be  broken  up  into 
other  combinations  by  suitable  redistilling.  In  fact,  the 
proportions  of  these  different  compounds  in  the  first 
distillation  can  be  greatly  altered  by  varying  the  tem- 
perature and  the  speed  of  its  increase.  Eventually  there 
is  left  in  the  still  a  solid  mass  of  carbon  and  other 
solid  matter,  but  just  before  this  there  comes  over 
an  unsavory  syrup  which  has  been  given  the  general 
name  of  tar.  This  is  really  a  most  wonderful  mixture 
and  furnishes  in  addition  to  the  other  innumerable  dyes, 
medicines,  etc.,  the  creosotes  and  the  similar  preserva- 


it  is  given  off  between  the  temperatures  of  about  450 
deg.  and  520  deg.  Fahr.,  and  contains  carbolic  oils  or 
tar  acids,  napthalene,  creosote  oil  and  anthracene  oil, 
the  relative  proportions  varying  considerably,  depend- 
ing on  the  coal,  how  the  tar  was  produced,  and  whether 
or  no  a  market  demand  for  any  of  the  constituents 
makes  it  desirable  to  remove  them.  Water  gas  tar 
creosote,  as  stated,  lacks  the  more  volatile  tar  acids, 
while  wood  tar  creosote  although  also  an  excellent 
antiseptic  and  similarly  obtained  from  wood  tar,  is 
chemically  very  different  and  the  oil  similary  obtained 
from  petroleum  tar,  which  has  been  used  to  some  extent 
in  the  West,  apparently  acts  mechanically,  but  by  filling 
the  wood  structure  rather  than  by  coating  it,  as  In 
the  case  of  the  paints. 

The  preservative  treatments  may  be  grouped  into  two 
general  classes,  either  of  which  is  applied  under  one  of 
several  systems  by  one  of  several  methods.  In  each  of 
the  classes  the  wood  is  first  as  nearly  saturated  with  the 
preservative  as  may  seem  practicable;  in  the  "full  cell" 
class  of  treatment  it  is  left  in  this  condition;  in  the 
"empty  cell"  class  a  considerable  portion  of  the  preserv- 
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tives.  Until  comparatively  recently  the  bulk  of  the 
creosote  used  resulted  from  the  distillation  of  bitu- 
minous coal,  either  for  illuminating  gas  or  for  coke. 
In  the  last  few  years,  however,  much  creosote  has  been 
produced  from  the  tar  obtained  in  the  manufacture  of 
water  gas.  It  will  be  remembered  that  water  gas  is 
made  first  by  passing  steam  through  a  bed  of  glowing 
coal  or  coke,  producing  carbon  monoxide,  the  "furnace 
gas"  which  every  now  and  then  wipes  out  a  careless 
family,  and  then  passing  this  gas,  which  gives  almost  no 
light  when  burned,  and  petroleum,  through  a  very  hot 
chamber  or  series  of  chambers  where  the  oil  is 
"cracked"  into  various  compounds,  some  of  which  en- 
rich the  water  gas  while  others  condense  out  as  it 
cools,  forming  a  tar.  The  creosote  obtained  from  this 
tar  lacks  the  carbolic  oils  or  tar  acids  of  coal  tar  creo- 
sote, but  while  it  was  long  believed  that  these  tar  acids 
were  the  important  element  of  creosote,  investigations 
by  the  Forest  Service  indicate  they  are  far  less  im- 
portant than  was  supposed. 

Commercial  creosote,  it  might  well  be  pointed  out, 
is  the  product  obtained  by  the  distillation  of  tar,  after 
the  first  volatile  oils  have  come  over,  and  before  "pitch" 
has  been  reached  in  the  still.     In  the  case  of  coal  tar 


ative  is  withdrawn,  on  the  theory  that  with  good  pene- 
tration it  is  only  necessary  to  coat  the  cavities,  and  that 
any  additional  preservative  is  practically  wasted.  A 
high  pressure  system  is  the  most  effective  for  actual 
preservation,  but  the  plant  required  is  expensive;  too 
expensive  in  fact  for  any  but  large  users  of  wood  in 
sections  where  either  climatic  conditions  or  high  cost  of 
long-lived  timber  compel  treatment  of  everything.  Un- 
der all  other  conditions  it  will  usually  be  found  that  the 
somewhat  less  effective  other  systems  are  enough 
cheaper  to  be  really  more  economical. 

High  pressure  full  cell  systems  require  a  treating 
tank  long  enough  to  take  the  longest  piece  to  be  treated 
and  of  sufficient  diameter  to  insure  the  required  output. 
The  charge  is  usually  piled  on  one  or  more  little  cars 
which  remain  in  the  tank  during  the  treatment  and 
serve  to  transport  the  treated  material  to  the  storage 
yard.  There  is  also  required  a  boiler  to  furnish  steam, 
pumps  for  handling  the  preservative  and  the  condensa- 
tion, tanks  for  storing  the  fresh  and  the  used  preserva- 
tive and  in  a  plant  of  any  size,  apparatus  for  purifying 
the  used  preservative,  and  for  reclaiming  the  preserva- 
tive from  the  condensation,  in  addition  to  the  track 
system  and  loading  and  unloading  derricks  in  the  yard. 
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Substantially  the  process  consists  of  steaming  the  tim- 
ber to  be  treated  for  several  hours  at  a  pressure  of  20  lb. 
per  square  inch  or  even  higher.  The  steam  is  then  con- 
densed and  the  resulting  vacuum  increased  by  the  pump 
which  removes  the  condensation,  after  which  the  tank  is 
filled  with  preservative  and  enough  pressure  is  put  on 
to  secure  the  desired  absorption.  The  remaining 
preservative  is  now  run  off  into  the  storage  tanks,  and 
after  draining  for  a  short  time  the  treated  wood  is  with- 
drawn and  the  tank  is  ready  for  a  new  charge.  Of  the 
methods  under  this  system,  the  Bethell  employs  straight 
creosote  oil;  the  Burnett  employs  a  2  or  3  per  cent 
solution  of  zinc  chloride;  the  Wellhouse  "Burnettizes" 
and  then  gives  an  injection  of  glue  and  tannin,  which 
is  insoluble  in  water  and  seals  the  zinc  chloride  against 
the  leaching  effect  of  water;  while  the  Ruepping,  Card 
and  Allardyce  methods  employ  zinc  chloride  and  creo- 
sote, the  first  two  mixing  them,  the  Card  keeping  them 
thoroughly  mixed  by  mechanical  means  during  the  treat- 
ment, while  the  Allardyce  first  treats  with  zinc  chloride 
and  then  follows  with  the  creosote. 

In  the  high  pressure  empty  cell  systems  the  material 


proved  effective  in  the  bichloride  of  mercury  treatment 
(Kyanizing)  of  cut  timber,  it  is  little  used  otherwise. 
The  more  conamon  procedure  is  the  "hot  and  cold"  treat- 
ment, in  which  the  material  is  first  soaked  in  hot 
preservative  until  it  reaches  the  same  temperature 
(about  200  deg.  Fahr.)  by  vs^hich  time  the  consequent 
expansion  of  the  inclosed  air  has  forced  out  of  the  mate- 
rial much  of  that  air  and  quite  a  little  of  the  sap  stiU 
remaining  in  the  case  of  air  seasoning.  The  charge  is 
then  given  a  bath  of  cold  preservative,  and  the  resulting 
contraction  of  the  air  still  in  the  wood  creates  a  partial 
vacuum,  into  which  the  atmospheric  pressure  forces 
the  preservative.  In  the  empty  cell  process  the  cooling 
material  is  taken  out  of  the  bath  when  at  a  temperature 
of  about  200  deg.  Fahr.  and  allowed  to  complete  the 
temperature  reduction  in  the  air,  securing  an  absorption 
of  the  preservative  which  is  on  the  outside  when  tlie 
material  first  comes  from  the  bath,  so  that  the  finish 
finds  a  dry  surface.  This  scheme  necessitates  one  or 
two  treating  tanks  depending  upon  whether  the  bath  is 
changed  or  the  material  is  shifted.  In  a  large  plant 
the  latter  plan  is  usually  best;  in  a  smaller  plant  the 
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must  be  seasoned  before  treatment.  The  plant  omits 
the  boiler,  at  least  as  far  as  steaming  is  concerned,  but 
an  air  pump  is  required  in  the  Ruepping  method,  which 
first  puts  the  material  in  the  tank  under  an  air  pressure 
of  about  75  lb.  per  square  inch,  then  fills  the  tank 
with  preservative  without  releasing  the  pressure;  next 
raises  the  pressure  to  about  225  lb.,  and  finally  suddenly 
draws  off  the  preservative.  The  expansion  of  the  air 
trapped  in  the  cells  blows  out  all  but  a  film  of  preserva- 
tive. In  the  Lowry  method  the  preservative  is  run  into 
the  tank  at  the  start,  pressure  is  applied  to  it,  and  then 
it  is  not  only  withdrawn,  but  a  vacuum  is  quickly 
created,  and,  as  in  the  Ruepping  method  the  trapped  air 
blows  out  all  but  a  film. 

The  low-pressure  systems  employ  a  full-size  treating 
tank,  and  in  general  they  differ  from  the  high-pressure 
systems  chiefly  in  that  the  pressures  used  are  quite  low, 
thus  permitting  a  marked  saving  in  the  cost  of  the 
treating  tank,  and  further  savings  in  the  cost  of  the 
auxiliary  apparatus. 

The  no-pressure  or  open-tank  methods  are  of  two 
types.  In  the  simplest  the  well-seasoned  material  is 
simply  soaked  in  cold  preservative,  and  while  this  has 


former  is  more  economical,  while  for  very  small  lots 
it  may  pay  to  use  but  one  bath  and  leave  the  charge  in 
it  until  both  bath  and  contents  have  cooled.  For  long 
material,  as  poles,  which  require  complete  treatment 
the  tank  will  naturally  be  horizontal,  but  except  for 
those  regions  or  species  of  wood  in  which  decay  occurs 
in  the  upper  portion  as  well  as  at  the  ground  line  of 
poles,  a  butt  treatment  to  a  point  about  18  in.  above 
the  ground  is  usually  sufficient  and  for  this  a  vertical 
tank  is  best.  In  addition  to  the  open  tank  or  tanks 
there  are  required  means  for  heating  the  first  charge, 
pumps  for  handling  the  preservative,  storage  tank  or 
tanks  and  a  derrick  for  handling  the  material,  and  if 
much  work  is  to  be  done,  storage  space  and  an  indus- 
trial track  system  are  necessary. 

A  method  which  is  increasing  in  use,  and  which  has 
the  marked  advantage  that  it  is  applicable  to  poles  al- 
ready set,  although  it  is  the  least  effective  in  terms 
of  actual  protection,  is  the  brush  treatment  in  which 
hot  preservative  is  brushed  or  mopped  on  the  dry  pole 
or  other  subject.  This  method  requires  only  the  means 
of  heating  the  preservative,  the  necessary  brushes  or 
mops  and  some  form  of  support  for  the  poles  during 
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treatment  and  until  the  coat  is  absorbed.  At  best  the 
absorption  is  less  than  with  any  of  the  other  methods, 
and  the  penetration  is  by  the  lighter  tar  acids  rather 
than  by  the  heavier  and  more  lasting  constituents  in 
the  case  of  creosote  treatment.  Better  results  are  usu- 
ally secured  when  the  preservative  used  is  one  of  the 
proprietary  types,  which  have  compositions  designed 
to  give  good  penetration  and  which  for  any  one  hand 
vary  very  little,  rather  than  the  commercial  creosotes. 
In  general  the  brush  treatment  gives  a  penetration 
about  one-half  as  great  as  that  obtained  by  the  open- 
tank  method.  For  the  best  results  the  preservative 
should  be  at  a  temperature  of  about  200  deg.  Fahr.,  the 
pole  should  be  well  seasoned  and  dry,  and  two  coats 
should  be  given ;  the  second  only  after  the  first  has  been 
absorbed. 

The  metallic  salts  used  in  preservative  treatments  are 
definite  chemical  compounds  and  any  adulterant  is 
readily  "spotted"  by  the 
chemist  if  not  by  the  lay- 
man, but  "creosotes"  may 
vary  within  wide  limits  and 
characteristics,  and  yet  be 
properly  so  called.  The  Na- 
tional Electric  Light  Asso- 
ciation recommends  the  re- 
quirements given  below  for 
coal  gas  tar  creosote,  water 
gas  tar  creosote,  and  mixed 
tar  creosote  respectively  as 
producing  the  best  results. 
The  Western  Union  Company 
uses  substantially  the  same 
specification  for  coal  gas  tar 
creosote,  and  for  comparison 
the  latter  company's  specifi- 
cation for  carbolineum  is 
also  given.  The  treatment 
used  for  any  particular  case 
will  depend  largely  on  local 
conditions.  For  yellow  pine 
or  other  woods  which  decay 
readily  in  the  upper  portion, 

and  for  almost  all  woods  used  in  the  South  a  heavy 
treatment  is  necessary  and  this  practically  requires  the 
closed  tank  method.  In  general,  however,  this  method 
is  employed  for  piling  and  lumber  or  other  forms  of 
wood  which  must  have  deep  penetration  of  the  preserva- 
tive. Extensive  new  work  in  sections  where  conditions 
are  not  adverse  will  generally  employ  open-tank  treat- 
ment, largely  with  creosote,  either  in  commercial  or  in 
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proprietary  forms,  although  the  zinc  chloride  treat- 
ment is  excellent  for  dry  climates  or  when  properly 
sealed  in;  while  for  a  great  deal  of  work,  particularly 
in  projects  of  small  size,  or  for  the  smaller  companies, 
the  brush  treatment  will  be  used.  Incidentally  it  is 
claimed  that  a  mop  is  much  better  than  a  brush  for  the 
actual  application. 

When  it  comes  to  the  question  of  increasing  the  life 
of  poles  already  installed,  however,  the  choice  of  treat- 
ments is  more  limited.  If  decay  has  already  begun, 
there  will  be  an  affected  belt  at  the  ground  line,  usually 
about  a  foot  in  width,  the  rot  depth  depending  upon  the 
length  of  time  it  has  been  proceeding.  If  not  checked, 
it  works  toward  the  center  of  the  pole  at  a  much 
slower  rate  upward,  and  at  a  still  slower  rate  downward 
(unless  the  ground  line  is  lowered)  until  eventually  the 
pole  fails.  Meantime  the  soil  about  the  pole  has  become 
infected;  spores  and  the  hyphae  or  the  plant  proper  of 
the  fungi  are  scattered  in  it,  and  conditions  are  favor- 
able for  quicker  destruction  of  a  new  pole  unless  some- 
thing is  done  either  to  remove  or  to  kill  the  causes.  In 
addition  to  the  decay,  insects  which  attack  decayed 
wood  are  usually  present,  and  help  the  attack  on  the  old 
pole  and  its  substitute. 

Whether  the  damage  is  to  be  repaired  or  the  pole  is 
to  be  replaced  by  a  new  one,  the  infection  danger  must 
be  reduced,  and  by  far  the  safest  plan  is  to  remove 
the  earth  for  a  depth  of  2  or  3  ft.,  and  an  equal  distance 
all  around  the  pole.  If  then  the  pole  is  to  be  restored 
the  decayed  wood  must  be  cut  out,  for  which  purpose 
a  broad  chisel  on  a  long  handle,  or  a  scraper,  such  as 
butchers  use  for  their  chopping  blocks,  similarly 
mounted  will  be  found  very  convenient.  Whatever  the 
tool,  the  pole  must  be  freed  from  all  dead  wood. 

If  this  leaves  sufficient  solid  stock  the  pole  can  be 
given  only  a  preservative  treatment.  Quite  a  little 
work  has  been  done  to  develop  a  small  cylinder  which, 
being  in  two  parts,  would  be  clamped  over  the  critical 
section  and  would  then  allow  a  local  pressure  treat- 
ment, but  while  some  promising  results  have  been  had, 
so  far  as  the  writer  knows  there  is  as  yet  no  device 
which  is  really  successful,  the  problem  of  sealing  the 
ends  being  the  chief  difficulty.  This  leaves  the  brush 
treatment  practically  the  only  method.  With  a  dry 
pole,  hot  preservative  and  two  good  coats  produce  very 
good  results.  Unfortunately  it  is  a  difficult  matter  to 
secure  such  conditions,  and  many  companies  feel  that 
the  cost  of  good  work,  or  the  short-lived  effect  of 
cheaper  work,  does  not  warrant  the  trouble. 

Out  of  this  condition  there  have  developed  two  ways 
of  avoiding  a  renewal,  while  some  of  the  communication 


N.   E.  L.  A.  AND  W.  U.  SPECIFICATIONS  FOR  PRESERVATIVES 


Preservative     Specification  N.  E.  L.  A. 

Must  not  contain Raw  or  partly  dis- 
tilled tar  oif  any 
kind;  other  creo- 
sote nor  petroleum 
oil r 

Specific  gravity  at  38  deg.  cent Not  less  than  1 .  03. . 

Not  more  than  1 .  08 

Residue  soluble  in  hot  bensol,  not  more  than  . 

Water,  not  more  than 


Coal  Gas  Tar  Creosote   Water  Gas  Tar  Creosote 


1  per  cent. 

2  per  cent 

Shall  mix  with  abso- 
lute alcohol,  volume 
for  volume 


N.  E.  I,.  A. 

Raw  or  partly  distilled 

tar    of    any     kind, 

other    creosote    nor 

petroleum  oil 

Not  less  than  1 .  03. .  . 
Not  more  than  1 .  08 

1  per  cent 

2  per  cent 


Mixed  Tar  Creosote 
N.  E.  L.  A. 

Petroleum  oil  nor  its  distil- 
lates, nor  water  gas  nor  oil 
tars  or  their  distillates 
which  contain  more  than 
lOpercentof  paraffine  oil. 

Not  less  than  I    04 

Not  more  than  1.10 

3  per  cent 

3  per  cent 


Residue  aftersulphonation  not  more  than 1  per  cent. 

Tar  adds,  not  more  than  or  between 8  per  cent.. 


5  per  cent . 


5  per  cent 

Not!  B8 than  2perrent,  nor 
Not  more  than  8  per  cent . 
3  per  cent 

25  per  cent. 


Distillate  up  to  205  deg.  Cent;  not  more  than 5  per  cent 2  per  cent 

Distillate  up  to  235  deg.  Cent.;  not  more  than 35  per  cent lOpercent —  ....  

Distillate  up  to  315deg.  Cent.;  notmorethan 80  per  cent 60  per  cent 80  per  cent        

Co^e  residue  not  more  than 2  per  cent 2  per  cent Above  360  deg.,  35  per  cent. 

Distillate  between  205  and  235  deg.  when  cooled  to  Shall  deposit  naph- 

to  15  deg.  Cent thalene  


Carbolineum 
W.  U. 
Any  other  tar,  oil  or  residue 
from  petroleum  or  any  other 
source 


Not  less  than  1 .  09 
Not  more  than  1 .  1 35 
0.  25  per  cent 

Flashpoint  not  below  1 40  deg. 

Burning  point  not  below  I/O 

deg.;    ash    on    ignition    not 

more  than  I  per  cent 
Fraction  between  300  and  360 

deg.,  0.25 percent 
Below    300   deg.    (not  more 

than  2  per  cent) 

2i  per  cent 

At  300  deg.,  20  per  cent 

Above  360  deg.,  35  per  cent 
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lines  "duck"  the  issue  by  resetting  the  old  pole  until 
the  lowest  crossarm  has  reached  the  lowest  possible 
limit.  Obviously,  however,  such  treatment  can  rarely 
be  followed  except  on  private  way  location. 

The  simplest  proposition  is  to  strengthen  the  affected 
pole  by  setting  against  it  a  stub  which  goes  as  deep  as 
the  pole  and  extends  5  or  6  ft.  above  the  surface.  The 
two  are  then  tied  together  top  and  bottom  by  lashings, 
of  wire  and,  if  the  pole  has  heavy  service,  by  bolts 
through  both.  The  old  pole  should  be  scraped,  the 
adjacent  earth  replaced  with  fresh,  and  both  pole  and 
stub  should  have  preservative  treatment.  This  was  for 
a  long  time  the  standard  practice  of  the  telegraph  and 
telephone  companies,  but  it,  like  resetting,  is  obviously 
restricted  in  most  cases  to  private  way  location. 

The  Orr  plan  of  reinforcement  is  a  development  to 
permit  strengthening  poles  in  highways.  In  this  process 
the  decay  is  cleared  out  as  for  the  other  treatments; 
the  "necking"  is  then  spanned  by  rods  parallel  to  the 
pole,  with  their  sharpened  ends,  which  are  at  right 
angles  to  the  main  part  of  the  rod,  driven  into  the  pole 
above  and  below  the  space  decayed  out.  Outside  of 
these  is  placed  a  belt  of  expanded  or  similar  mesh  steel 


reinforcement.  Outside  of  this  a  steel  split  form  can 
be  easily  placed,  and  finally  the  entire  space  is  filled 
with  concrete  which  is  carefully  worked  to  insure  that 
all  spaces  are  filled.  The  top  is  then  sloped  outward, 
and  when  the  form  is  removed  the  pole  shows  a  concrete 
base  3  or  4  in.  thick  all  around  which  extends  about 
a  foot  above  the  surface.  If  properly  done,  the  appear- 
ance is  good;  unless  the  decay  had  progressed  too  far 
the  pole  is  as  strong  as  it  was  originally,  and  the  con- 
crete acts  as  a  preventive  of  further  decay.  Care  should 
be  taken  that  the  rods  are  entirely  buried  in  the  con- 
crete, and  that  the  top  has  enough  outward  slope  to 
shed  water.  The  pole  should  be  scraped  to  live  wood, 
and  the  concrete  must  be  well  worked  into  the  spaces,  but 
none  of  these  requirements  is  hard  to  meet  and  the 
method  is  being  used  to  a  considerable  extent,  particu- 
larly where  there  are  enough  poles  to  be  treated  to  war- 
rant equipping  one  or  more  teams  for  the  work.  On 
trolley  lines  the  plan  of  employing  a  work  car  has  been 
tried,  but  unless  traffic  is  infrequent  the  car  will  spend 
most  of  its  time  on  sidings,  with  serious  results  to  the 
temper  of  the  dispatcher,  and  a  greatly  augmented  cost 
of  the  work. 


Maintenance  Practice 
of  the  San  Francisco  Municipal  Railway 

Results  of  Five  Years  of  Operation  of  this  City  Railway  System,  with 
Special  Reference  to  the  Relation  of  Construction  to  Upkeep 

By  N.  a.  ECKART 

Railway  Engineer  Bureau  of  Engineering,   San   Francisco,   CaJ. 


A  STUDY  of  the  engineering  design  and  the  construc- 
tion methods  and  practices  of  any  railroad  prop- 
L-  erty  will  often  reveal  reasons  for  high  or  low 
maintenance  costs.  Unfortunately  defects  or  faults  in 
original  design  often  may  not  be  apparent  for  several 
years  after  operation  has  commenced,  when  some  weak- 
ness develops  in  the  track  or  equipment  resulting  in  ex- 
cessive maintenance  charges.  Sometimes  these  weak- 
nesses may  be  remedied  in  the  repair  but  as  often  as 
not  the  effects  will  continue  to  be  reflected  in  the  operat- 
ing expenses  until  the  time  of  reconstruction.  The  value 
of  sound  engineering  design  and  practice  in  the  original 
construction  cannot  be  too  strongly  emphasized  in  view 
of  the  bearing  that  it  has  on  the  cost  of  maintenance. 
In  each  railroad  system  there  are  employed  certain 
features  of  design  and  construction  and  methods  and 
practices  in  construction  and  repair,  which  while  con- 
fessedly not  original  are  perhaps  not  in  general  use 
on  other  properties.  These  features  have  been  adopted 
with  the  idea  of  avoiding  troubles  which  have  been  ob- 
served to  have  developed  in  other  properties  where  dif- 
ferent practices  have  been  the  rule.  Some  details  of  the 
practice  of  the  Municipal  Railway  of  San  Francisco 
which  have  aided  in  keeping  do^ra  maintenance  costs 
may  be  worthy  of  mention,  although  no  claim  for 
originality  with  respect  to  any  of  them  is  made. 

On  this  system  the  standard  construction  specifica- 
tions require  that  the  subgrade  shall  be  thoroughly 
flushed  with  a  fire  hose  and  rolled  with  a  roller  weigh- 


ing not  less  than  10  tons.  Where  the  subgrade  is  of 
clay  it  is  not  flushed,  and  likewise  if  of  sand  it  is  not 
rolled,  although  after  6  in.  of  ballast  has  been  placed  in 
the  trench  the  sub-ballast  is  rolled  with  a  10-ton  roller. 
This  practice  has  proved  to  have  particular  value  in 
its  effect  in  reducing  the  cost  of  maintaining  the  pave- 
ment adjacent  to  the  tracks  and  likewise  in  adding  to 
the  permanency  of  the  track  surface.  Where  this  prac- 
tice has  been  followed  the  pumping  of  header  blocks, 
which  is  a  common  occurrence  on  many  roads,  has  been 
eliminated. 

Special  Work  Standards  Were  Developed 

In  1913,  when  the  city  started  to  work  on  the  lines 
which  were  to  serve  the  Panama-Pacific  Exposition  and 
later,  to  form  the  main  part  of  our  system,  a  very  com- 
plete set  of  special-work  standards  were  worked  out 
comprising  thirty-five  pieces.  These  in  combination 
permit  of  making  up  all  layouts  for  right-angle  street 
intersections,  from  a  grand  union  to  a  simple  branch- 
off  and  right-  and  left-hand  crossovers.  Standard  speci- 
fications for  the  manufacture  of  this  special  work, 
which  is  all  of  solid  manganese,  were  prepared.  These 
established  the  limits  of  variation  in  dimensions  of  each 
of  these  parts,  so  that  each  part  is  Interchangeable  for 
a  similar  part  in  any  layout.  This  interchangeability 
of  parts  proved  of  great  value  in  the  original  construc- 
tion, where  time  was  of  the  utmost  consideration,  and  it 
reduces  the  number  of  parts  which  must  be  carried  in 
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stock  for  replacements  and  extensions  to  the  system. 
A  rather  interesting  design  of  special-work  layout 
was  one  installed  at  the  intersection  of  Columbus  Ave- 
nue and  Taylor  Street,  and  Columbus  Avenue  and  Ma- 
son Street,  where  the  Municipal  Railway  standard 
construction  intersects  a  cable-operated  line  of  the 
United  Railroads  in  a  curve,  in  both  cases  forming  a 
rather  acute  angle  and  a  point  of  intensive  wear  in  an 
extremely  expensive  layout.  To  increase  the  durability 
the  solid  manganese  crossing  parts  were  made  with  in- 
sert plates,  likewise  of  manganese  steel,  so  as  to  permit 
of  renewal  in  case  of  excessive  wear  or  breakage  at  the 
crossing  points.  This  layout  has  worn  very  well  and 
although  no  renewals  have  been  made  up  to  date  there  is 
no  question  but  that  when  the  renewal  is  necessary  it 
will  more  than  double  the  life  of  this  complicated  and 
expensive  piece  of  special  work.     The  bonding  practice 

adopted  as 
standard  on  this 
system  is  the  use 
of  the  elec- 
trically welded 
bond ;  of  the 
concealed  type 
in  the  girder 
rail  construc- 
tion and  of  the 
exposed  type  in 
the  open  T-rail 
c  0  n  s  t  r  uction. 
These  bonds, 
which  have  been 
in  service  for 
five  years,  have 
not  as  yet  had 
time  to  develop 
any  weaknesses, 
and  they  show 
under  test  the 
same  conductiv- 
ity as  when 
first  installed. 
Concrete  poles 
DROP  FORGING  DIES  AND  SAMPLES  Were  adopted  as 
OF  WORK  DONE  WITH  THEM  standard     prac- 

tice at  a  slightly 
higher  first  cost  than  the  steel  poles  with  a  particular 
view  to  reducing  the  maintenance  charges  in  con- 
nection with  the  painting  of  steel  poles.  In  San  Fran- 
cisco the  salt  air  and  fog  corrode  iron  and  steel  very 
rapidly,  particularly  in  the  outlying  and  beach  districts. 
The  use  of  concrete  poles  has  been  found  to  be  satis- 
factory and  there  have  been  no  reasons  developed  which 
would  warrant  a  change  back  to  the  steel  pole.  The  con- 
crete pole  has  permitted  construction  of  extensions  in 
short  periods  of  time  when  deliveries  of  steel  poles 
would  have  made  their  use  prohibitive,  and  it  is  un- 
necessary to  carry  in  stock  any  amount  of  concrete 
poles  as  they  can  be  readily  cast  when  required. 

Standardization  of  Equipment  Simplifies 
Operation 

Wherever  it  has  been  possible  the  type  of  rolling- 
stock  equipment  in  use  has  been  standardized,  with  the 
result  that  the  electric  equipment  of  all  passenger  cars, 
with  the  exception  of  twenty-eight  small  cars  which 
were  purchased  with  the  Union  Street  line  of  the  Pre- 


sidio &  Ferries  Company,  are  identical.  This  feature 
of  standardization  in  equipment  has  a  double  value; 
first,  in  that  all  operators  have  only  to  familiarize 
themselves  with  the  operation  of  one  type,  which  avoids 
a  great  deal  of  unnecessary  abuse ;  second,  in  that  when 
repairs  have  to  be  made  the  repairmen  have  only  the 
one  type  with  which  to  become  familiar,  and  of  course 
standardization    reduces    the    number   of    spare   parts 


lo^ 
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flexible  SUPPORT  FOR  TROLLEY  WIRE  AT 
"HARD  SPOTS" 

which  must  be  carried.  It  is  true,  of  course,  that  these 
conditions  cannot  always  be  realized,  and  that  condi- 
tions on  this  system  are  more  or  less  ideal  in  comparison 
with  conditions  which  have  developed  during  a  long  pe- 
riod of  time  rather  than  practically  within  two  or  three 
years  as  in  our  case. 

Practical  Kinks  Which  Aid  in  Maintenance 

Some  repair  methods  or  kinks  which  have  been  work- 
ed out  by  the  master  mechanic  of  this  property  and 
which  have  proved  of  value  are  outlined  in  the  follow- 
ing paragraphs. 

One  of  our  cars  was  damaged  in  a  collision  with  a 
large  auto  truck  which  tore  holes  in  the  side  plates 
for  a  distance  of  3  ft.  and  over  a  width  of  18  in.  Re- 
pairs on  these  were  made  by  cutting  out  the  entire  dam- 
aged section  with  an  oxy-acetylene  cutting  torch.  Into 
this  space  a  new  plate  of  the  same  thickness  was  fitted 
and  welded  along  the  edges  and  the  joint  was  ground 
smooth  with  the  aid  of  a  portable  grinder.  After  the 
car  was  painted  and  varnished  the  patch  was  not  dis- 
cernible.   To  have  inserted  a  new  plate  would  have  re- 
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SCHEME   FOR   REPAIRING   A    RAIL   JOINT    INJURED    BY 
SPLITTING   OF   WEB 

quired  the  removal  and  replacing  of  approximately  one 
hundred  i-in.  rivets,  the  removal  of  the  butt  straps  and 
about  60  sq.ft.  of  painting. 

During  the  war  when  bronze  castings  were  up  to  55 
cents  and  60  cents  a  pound  and  deliveries  were  ex- 
tremely uncertain,  the  following  method  of  reclaiming 
worn  axle  liners  was  adopted :  These  bronze  liner,«!  were 
bored  out  J  in.  and  brought  to  standard  dimensions 
with  a  medium  babbitt.  These  reclaimed  bearings  are 
babbitted  to  exact  size  and  require  no  further  finish- 
ing. The  average  mileage  obtained  with  the  babbitted 
liner  is  approximately  40,000  and  they  can  be  rebab- 
bitted  many  times  before  the  bronze  shell  breaks. 
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It  has  also  been  found  economical  to  substitute  for 
certain  small  castings  forgings  which  could  be  made  in 
one  heat.  This  forging  work  is  done  with  a  300-lb. 
Bowdry  power  hammer  by  the  use  of  several  dies  made 
up  in  the  shop. 

Two  of  the  articles  thus  forged  are  shown  in  an  ac- 
companying illustration,  one  in  the  upper,  left-hand 
corner.  The  procedure  is  this:  A  gate  lock  is  first 
roughed  out  in  the  tong  die  shown  just  to  the  right. 
The  piece  thus  "roughed"  is  inserted  in  the  die  of  which 
the  parts  are  shown  just  under  the  gate  lock  where  the 
center  portion  is  punched  out.  The  slot  thus  formed  is 
rounded  out  to  the  completed  shape  and  the  end  is 
turned  on  the  anvil.  The  illustration  also  shows  a 
bell  tapper  which  is  forged  out  by  the  use  of  the  longer 
two  tong  dies  shown  on  the  extreme  right.  In  addition 
to  the  parts  shown  this  method  has  been  found  useful 
in  turning  out  a  special  bolt  used  for  carrying  the 
exit  gate  wheels,  leaving  the  cutting  of  the  thread  as 
the  only  machine  work  to  be  done.  We  also  make  a  peg 
for  the  motorman's  stool,  which  is  inserted  in  a   i-in. 


web  at  the  joint,  the  break  has  been  repaired  without 
cutting  back  and  installing  a  short  length  of  rail.  The 
rail  is  drawn  up  under  pressure  by  means  of  a  heavy 
clamp  applied  at  the  head  and  base  so  that  the  crack 
is  tightly  closed.  Then  a  li-in.  hole  is  drilled  and 
reamed  in  the  web  or  the  split  so  that  one-half  of  the 
hole  is  in  the  adjoining  sound  rail.  Into  this  reamed 
hole  a  IJ-in  hardened  steel  plug  is  driven  and  the  joint 
is  replaced.  While  this  method  of  repair  might  not 
at  first  glance  appear  mechanically  sound,  nevertheless 
it  has  stood  up  well  under  service  and  no  weakness  has 
developed.  The  economy  over  replacing  the  broken  rail 
is  very  apparent,  especially  under  existing  prices. 


Suggestions  for  Safety  Councils 

At  the  Seventh  Annual  Safety  Congress,  F.  M.  Rosse- 
land,  president  Chicago  Safety  Council,  made  sugges- 
tions regarding  the  work  of  local  councils.  He  said 
that  the  territory  of  the  local  council  should  be  care- 
fully divided  into  districts  with  a  chairman  and  com- 
mittee for  each.    The  work  in  all  districts  should  be  the 
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pipe  and  coupled  thereto  with  a  standard  1-in.  coupling. 
The  threading  of  the  peg  is,  likewise,  the  only  machine- 
tool  work  on  this  piece. 

Where  "hard  spots"  have  been  found  in  the  trolley 
wire,  caused  by  the  blow  of  the  trolley  wheel  at  the 
point  of  support  the  trouble  has  been  materially  de- 
creased by  making  the  suspension  from  a  subspan, 
which  subspan  has  a  great  deal  less  initial  tension  and 
mass  than  the  main  suspension  span.  The  construc- 
tion is  illustrated  in  the  accompanying  sketch. 

Switch-group  units  which  have  been  removed  on  ac- 
count of  wear  have  the  poles  filled  in  by  oxy-acetylene 
welding.  They  are  then  fitted  with  case-hardened  pins 
and  bushings.  This  method  has  resulted  in  prolonging 
the  life  of  these  parts  to  three  times  that  of  the  plain 
untreated  pins. 

In  several  instances  where  a  rail  has  split  along  the 


same,  except  as  local  conditions  may  indicate  a  definite 
change,  and  should  be  divided  in  three  parts:  (1)  in- 
dustrial safety;  (2)  public  safety;  (3)  home  safety. 
Industrial  safety  will  receive  first  consideration,  of 
course,  and  efforts  should  be  directed  in  five  different 
channels:  (1)  Safety  rallies  for  workers;  (2)  instruc- 
tion classes  for  safety  supervisors;  (3)  inspirational 
meetings  for  foremen  and  superintendents ;  (4)  monthly 
safety  dinners  for  executives;  (5)  the  investigation  of 
unusual  industrial  accidents.  The  safety  rallies  should 
be  held  at  least  once  every  four  or  five  weeks,  should  be 
opened  at  schedule  time  and,  if  held  in  the  evening, 
should  close  at  9.30  or  not  later  than  9.45.  They  may 
be  held  indoors  or  out  of  doors ;  may  consist  entirely  of 
moving  pictures  or  include  moving  pictures  as  part  of  a 
program.  These  meetings  are  principally  inspirational 
and  are  of  definite  value  to  the  plant  safety  supervisors. 
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Some  Results  of  Rail  Conservation 

Extended  Trials  Have  Shown  That  by  Careful  Rehabilitation  Old  Rails  Can  Be  Aligned  and  Low  Joints 

Eliminated,  Giving  the  Track  a  New  Lease  of  Life — The  Saving  Thus  Effected  Is  Illustrated 

by  Various  Examples — Other  Track  Practices  Described 

'  By  W.  K.  DUNHAM,  Jr. 

Engineer  Maintenance  of  Way,  The  Connecticut  Company 


AS  EARLY  as  1909,  the  writer  believed  there  were 
l\  great  possibilities  in  the  conservation  of  old 
X  A-  rail.  Perhaps  it  would  be  a  happier  term  to 
say  the  non-renewal  of  rail,  which  it  had  been  the 
custom  to  relegate  to  the  scrap  heap  or  sell  for  relayers, 
substituting  a  new  and  heavier  section  therefor.  In 
that  year  I  had  the  chance  to  try  out  the  theory  on  a 
construction  job,  which  consisted  of  relocating  an  exist- 
ing single  track  suburban 
line  on  side  location  and 
laying  a  second  track.  The 
old  rail  in  the  single  track 
was  a  58-lb.  low  T,  laid 
in  1894  and  in  good  condi- 
tion as  far  as  the  rail  was 
concerned  but  in  need  of 
heavier  joint  plates,  as  the 
old  plates  were  a  light  sec- 
tion. Heavier  plates  were 
installed,  and  the  track  is 
still  in  service  and  com- 
pares favorably  with  the 
second  track  laid  in  1909 
with  80-lb.  low  T  rail.  It 
was  not  until  1914,  how- 
ever, that  it  was  possible 
to  try  out  extensively  the 
theory  of  rail  conserva- 
tion. In  that  year  I  was 
given  actual  charge  of  the 
maintenance  of  about  725 
miles  of  track.  It  may 
be  of  interest  to  state  here  that  in  the  past  five  years 
4776  tons  of  old  rail  has  been  saved  by  the 
methods  to  be  described,  and  the  track  is  still  in  good 
condition.  The  net  saving  to  the  company  dur- 
ing this  period  has  been  $200,000  in  the  net  cash  value 
of  rail.  This  figure  is  based  on  pre-war  prices 
of  new  and  scrap  rail  and  represents  the  actual  cash 
saving,  taking  into  account  the  cost  of  the 
heavier  rail  which  would  have  been  laid  and  crediting 
the  scrap  value  of  the  old  rail. 

Most  of  the  rail  was  of  plain  girder  or  T  section,  a 
greater  portion  being  7-in.  70-lb.  rail  that  had  seen 
from  fifteen  to  twenty  years'  service.  A  large  portion 
was  in  streets  paved  with  macadam,  a  pavement  which 
was  replaced,  under  municipal  orders,  with  a  so-called 
permanent  pavement.  In  one  case  the  rail  was  appar- 
ently so  far  gone  in  1908  that  a  welding  company  had 
refused  to  weld  it,  its  representative  declaring  that  "it 
isn't  worth  welding."  This  particular  piece  of  track  was 
overhauled  in  1914  and  '15,  is  still  in  good  condition 
and  will  last  for  a  number  of  years.  In  1914  the  writer 
estimated  eight  years  of  life  for  it,  but  from  present 
appearances  this  figure  is  50  per  cent  low.  A  view  of 
this  track,  taken  in  1919,  is  given  in  the  engraving  above. 
The  maintenance  charges  have  been  low  for  the  past 


REHABILITATION    CASE    NO.    1.      THIS    TRACK    WAS    CON- 
DEMNED IN  1908  AND  PAVED  IN  1915  WITH  CONCRETE. 
THIS   PICTURE   WAS    TAKEN   IN    1919.      THE   AP- 
PARENT CRACK  IN  THE  PAVING  IS  A  JOINT 


four  years,   as   can   be   seen   from   the  figures   under 
"Case  No.  1"  in  the  table. 

The  maintenance  consists  of  building  up  "cups"  as 
fast  as  they  appear  and  grinding  to  a  smooth  surface. 
The  success  of  most  of  the  saving  in  rail  was  found  to 
vary  with  the  type  of  pavement  used,  and  after  investi- 
gation and  study  a  compressed  concrete  pavement  known 
to  the  trade  as  "Hassam"  was  adopted. 

It  may  be  of  interest  to 
say  that  the  writer  report- 
ed as  follows  to  the  gen- 
eral manager  in  1914  on 
the  condition  of  the  track 
covered  by  the  figures  in 
the  table  under  Case  No. 
2 :  "The  rail  on  this  street 
will  last  for  eight  years 
for  one-third  of  the 
length,  and  fifteen  years 
on  the  remainder,  if  we 
use  the  proper  pavement 
and  can  purchase  a  weld- 
ing and  grinding  outfit 
with  some  of  the  money 
saved.  I  will  guarantee 
the  joints  from  the  bot- 
tom up,  if  you  will  give 
me  the  equipment  to  main- 
tain the  joints  from  the 
top  down."  He  agreed  to 
the  proposition  for  this 
job,  and  in  the  following 
years  to  1917  inclusive,  we  saved  more  than  12  miles 
of  track  on  one  division,  as  shown  by  the  figures  in  the 
table  on  page  564. 

The  line  in  question  was  a  double  track  main  line 
with  five  minute  headway.  As  the  city  had  ordered  the 
track  paved,  it  was  obligatory  for  the  company  to  do 
the  work. 

The  actual  work  on  this  division  was  the  same  as  if 
new  rail  was  to  be  laid,  but  two  innovations,  as  far  as 
the  company  was  concerned,  were  introduced.  Steel 
shims  were  used  on  the  ties  and  Abbott  plates  were  used 
under  the  joints.  The  concrete  extended  under  the 
base  of  the  rail  to  a  depth  of  5  in.  in  pockets  between 
the  ties  and  then  sloped  up  to  16  in.  in  depth.  The  rail 
was  completely  embedded  for  its  full  height,  plus  5  in., 
and,  in  effect,  was  laid  on  concrete  ties  16  in.  wide  and 
5  in.  thick,  between  the  wooden  ties.  The  concrete  pave- 
ment represented  one  cubic  yard  for  each  5  ft.  of  single 
track  and  cost  less  per  square  yard  than  the  pavement 
on  the  city's  portion,  which  was  3-in.  Topeka  on  the  old 
macadam  highway  as  a  base.  The  two  sections  of  track, 
on  page  563,  show  this  construction.  The  way  in 
which  the  concrete  adheres  to  the  rail  is  clearly  illus- 
trated in  the  accompanying  photo-reproduction  of  a  sec- 
tion of  a  7-in.  70-lb.  T  in  pavement.     This  rail  had 
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been  in  service  for  twenty  years  and  the  concrete  pave- 
ment was  put  in  place  during  July  and  August,  1915. 
The  4-ft.  section  shown  was  cut  out  in  March,  1917,  for 
inspection,  the  rail  ends  being  cut  6  in.  outside  of  the 
block.  The  2-ft.  shoulder  of  the  paving  is  shown  at  the 
left-hand  side  of  the  picture.  This  photograph  was 
taken  in  1919. 

Of  course  the  writer  understands  that  a  cash  saving 
in  one  year  may  be  more  than  offset  the  next  year 
by  a  greater  expenditure;  in  other  words,  it  is  not  true 
economy.  The  results  so  far  obtained,  however,  show 
that  the  work  has  been  a  true  economy,  as  may  be  seen 
from  the  statistics  in  the  table  under  Case  No.  3.  The 
track  to  which  these  figures  relate  is  shown  in  two  ac- 
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AT  TOP,  CROSS  SECTION  OF  TRACK  WITH  5-IN.  RAIL  IN 

HASSAM  PAVEMENT  ;  AT  BOTTOM,  CROSS  SECTION  OP 

TRACK  WITH  7-IN.  RAIL  IN  HASSAM  PAVEMENT 

companying  views,  one  having  been  taken  before  and 
the  other  after  the  track  was  overhauled. 

In  some  cases  it  is  true  the  saving  is  so  small  that  it 
is  a  question  as  to  the  best  method  to  pursue,  and  in 
Case  No.  4,  had  the  company  been  able  to  get  new  rails, 
doubtless  the  old  rails  would  have  been  scrapped.  Per- 
sonally the  writer  is  glad  the  rails  were  left  in,  how- 
ever, as  while  they  represent  only  a  small  saving  they 
give  a  tangible  base  for  judgment  for  work  coming  in 
the  future. 

Generally  speaking  it  has  been  our  experience  that 
the  greatest  saving  is  made  where  the  work  must  be 
done  on  the  company's   initiative,   that  is,  where   the 


THIS  SECTION  SHOWS  THE  ADHESION  OF  THE  CONCRETE 
TO  THE  RAIL 

track  structure  is  so  far  gone  that  apparently  the  entire 
structure  must  be  renewed,  since  this  entails  a  charge 
for  entire  paving  as  well.  If  the  track  can  be  saved 
by  welding  the  joints  and  grinding,  a  great  part  of  the 
pavement  is  not  disturbed  and  the  cost  is  thereby  re- 
duced, thus  decreasing  the  annual  charges  and  showing 
a  larger  saving. 

The  double  track  line  represented  in  Case  5,  on  which 
cars  ran  on  a  five-minute  headway,  was  in  such  condi- 
tion that  the  mechanical  department  could  tell  by  the 
condition  of  the  cars  those  which  ran  over  this  line. 
The  track  was  electric  welded  in  1908,  but  was  so  full 
of  "dutchmen"  that  it  looked  like  a  Hun  trench.  This 
section  was  8000  ft.  long.  This  line  had  been  scheduled 
for  entire  renewal  every  year  since  1908,  but  other 
work  called  for  by  the  city  cut  it  out  every  year.  The 
estimated  cost  for  the  entire  renewal  in  1916  was  $80,- 
000.  We  overhauled  it  in  1917  and  maintained  it 
through  1918  at  a  total  cost  of  $2900.  It  was  done 
as  a  temporary  expedient  to  last  until  after  the  war. 
We  estimated  it  would  last  three  years,  but  from  present 
appearances  it  will  last  five  years  and  perhaps  eight 
years.  Views  of  the  track  before  and  after  the  work 
was  done  are  published.  Basing  our  maintenance 
charges  for  the  next  three  years  on  the  actual  mainte- 
nance for  one  year,  but  increasing  33  J  %  each  year,  we 


TRACK   COVERED    BY    CASE    NO.    3.      THIS    RAIL   IS    9    IN.    IN  HEIGHT,   LAID   IN   1894    AND   ELECTRICALLY   WELDED 
IN  1909.     THE  FIRST  VIEW  WAS  TAKEN  BEFORE  REHABILITATION  IN  1918,  THE  SECOND  AFTER  REHABILITATION 
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REHABILITATKIJ    TliAl'K    rOVEREI)    CASE    XO.     1 

shall  have  saved  over  $21,000  at  the  end  of  three  years, 
as  shown  by  the  tabulation  below,  after  allowing  for 
interest  on  the  investment  and  for  depreciation. 

Three  years   charges    (new   rail) $25,245.00 

Three    years   maintenance    (old   rail) 3,540.00 

Three  years  savings   (old  rail) $21,705.00 

Annual  average  saving  (old  rail) $7,235.00 

The  writer  does  not  believe  that  electric  welding  ma- 
chines and  track  grinders  will  prolong  the  life  of  rail 
to  such  an  extent  that  the  rail  mills  will  go  out  of  busi- 
ness, nor  do  all  types  of  rail  permit  of  the  methods 


herein  outlined,  nor  are  the  methods  claimed  as  fitting 
for  all  properties.  This  statement  is  simply  a  description 
of  what  has  been  done  on  one  property  and  may  enable 
others  under  like  conditions  to  make  conservation  of  rail 
a  success. 

Rails  are  Being  Tilted 

We  are  also  tilting  our  rails  when  possible;  always 
on  new  construction  and  also  when  a  general  tie  renewal 
is  made.  ■  So  far  as  our  knowledge  extends,  but  one 
other  company  is  doing  this  in  this  country,  and  that 
is  the  Cleveland  Railway  under  C.  H.  Clark.  We  are 
getting  good  results  so  far  and  understand  that  he  is 
also.  We  believe  that  by  tilting  the  rail  we  get  less 
vibration  with  consequent  less  pavement  maintenance. 
We  also  get  better  rail  wear,  and  where  old  rail  is 
head  worn  on  the  gage  line,  by  tilting,  we  move  the 
wear  toward  the  back  of  the  rail,  and  it  gradually 
comes  to  the  center  of  the  head,  thus  increasing  the 
life.  On  tram  girder  rail  which  is  flanging,  we  can  by 
this  method  throw  the  line  of  contact  up  from  the  tram 
and  so  overcome  the  flanging  and  increase  the  life  of 
the  rail. 

On  joints  which  have  become  loose  and  are  surface 
bent,  we  use  Abbott  plates.  The  joints  then  "iron  out" 
and  can  be  kept  tight.  If  they  are  cupped  in  addition,  we 
build  up  with  the  arc  welder  and  grind  smooth. 

We  also  use  a  vertical  rail  bender  with  good  success  to 
remove  surface  bends  before  placing  the  Abbott  plates, 
if  the  rail  is  to  be  permanently  paved.  The  theory  in 
all  this  treatment  is  to  provide  as  smooth  a  wearing 
surface  at  the  joint  as  at  any  other  part  of  the  rail, 
and  if  possible  to  have  the  whole  rail  rigid.  By  this 
I  do  not  mean  a  rigid  base  only  nor  a  rail  partly  em- 


TABLE  SHOWING  SAVINGS  EFFECTED  IN  RAIL 

Case  I 

Length  of  track,  measured  as  single  track,  ft 1 5,922 

Date  of  rehabilitation 1915-16 

Cost  of  new  rail  less  scrap  value  of  old  rail $  1 9, 1 30 .  00 

Interest  and  depreciation  on  new  rail,  per  annum $1,722,  32 

Actual  maintenance  of  old  rail,  per  annum $513.12 

Annual  saving  from  use  of  old  rail $1,209.  20 

Interest  and  depreciation  per  year  per  foot  of  track  for  new  rail $0.  108 

Annual  maintenance  per  foot  of  track  for  old  rail $0.  032 

Annual  saving  per  foot  of  track  for  old  rail $0 .  076 

Saving  to  date $18,617 


REHABILIT7 

iTION 

Case  2 

Case  3 

Case  4 

Case  5 

64,685 

8,480 

2,270 

8,000 

1914-18 

1918 

1917 

1917 

$52,920.00 

$9,375  00 

$2,490.00 

$76,500.00 

$4,015.44 

$1,030  25 

$273  90 

$8,415.00 

$895.92 

$815.76 

$142.08 

$2,900.00 

$3,119  52 

$214  49 

$131.82 

$7,235  00 

$0,062 

$0,122 

$0,121 

$1,051 

$0  017 

$0  096 

$0  063 

$0   146 

$0  045 

$0  026 

JO  058 

$0  905 

$52,025 

$8,560 

$2,348 

$5,515.00 

THI.S   .SEcri'lU.N    COVI-JHEIJ   li  1    CASE    5,    IS   SHOWN  BBFOKK    AM)    Al'TKK    REHABIl>lTATION. 

THE    WORK    WAS    DONE  IN  1917 
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bedded,  but  by  a  rigid  rail  I  mean  one  entirely  embedded 
in  concrete  except  for  the  head  and  gage  side.  This 
theory  has  shown  good  results  after  five  years  prac- 
tice with  rail  which  had  been  condemned  as  too  poor 
to  weld,  six  years  before  we  paved  it.  It  has  now  been 
paved  five  years,  or  eleven  years  extra  in  all,  and  is  ap- 
parently good  for  as  long  again.  During  that  five  years 
there  has  been  no  paving  maintenance,  and  the  track 
maintenance  has  been  cut  to  $500,  or  3  cents  per  foot 
of  track.  On  one  division  alone  we  have  12  miles  of 
this  construction,  and  the  actual  maintenance  has  been 
$900,  or  one  cent  per  foot  of  track. 

In  addition  to  prolonging  the  life  of  rails,  we  have, 
with  the  use  of  the  electric  welders  and  grinders,  saved 
on  one  division,  in  one  year,  $3534;  also,  in  repairing 
rail  breaks  in  permanently  paved  streets,  the  sum  of 


$2000  was  saved,  as  we  repaired  127  broken  rails  at  a 
cost  of  $225,  which  under  the  old  methods  would  have 
cost  $2286. 

We  have  on  our  system  three  electric  welders  of  the 
Atlantic  type,  five  welders  of  the  Indianapolis  type, 
eight  rotary  and  seven  reciprocating  grinders.  In  addi- 
tion, we  have  other  labor  saving  machines,  such  as 
steam  and  electric  shovels,  which  reduce  our  excavating 
costs  on  large  jobs  88.6  per  cent  below  the  cost  by  hand 
and  pneumatic  tie  tampers,  which  give  us  better  work 
at  16§  per  cent  less  than  the  cost  by  hand,  and  are  ad- 
ditionally useful  in  breaking  out  old  concrete  pavement 
at  a  reduced  cost.  We  also  use  the  pneumatic  tie  tam- 
pers for  cleaning  cement  grout  from  salvaged  paving 
brick.  Two  men  with  one  machine  can  clean  250  brick 
per  hour,  making  the  cost  35  cents  per  hundred. 


A  Year  of  the  Automatic  Substation  at  Butte 

Maintenance  Cost  for  First  Year  Was  About  $355,  More  Than 

40  Per  Cent  Less  Than  Estimate — Company  Plans 

to  Extend  Automatic  Operation 

By  E.  J.  NASH 

Electrical  Engineer  Butte   (Mont.)   Electric  Railway 


THE  design  and 
const  ruction 
features  of  the 
automatic  substation 
have  received  consid- 
erable space  in  the 
Electric  Railway 
Journal  of  late,  but 
there  has  been  com- 
paratively little  re- 
garding oper  a  t  i  n  g 
records.  The  first 
year's  operating  rec- 
ords of  one  of  these 
stations  may,  there- 
fore, be  of  interest  to 
the  readers  of  the  pa- 
per, particularly  in 
view  of  the  fact  that 
reliability  of  service 
is  of  primary  im- 
portance. In  the  fol- 
lowing     article      are 

mentioned  also  a  few  features  wherein  the  automatic 
substation  of  the  Butte  Electric  Railway  differs,  so  far 
as  known,  from  any  thus  far  described  or  installed.  A 
few  comparisons  are  given  also  as  to  the  relative  char- 
acteristics of  automatic  and  manually-operated  stations 
containing  machines  of  the  same  type,  style  and  capacity. 
The  accompanying  photographs  show  the  general  ap- 
pearance of  the  substation  inside  and  cut,  the  equip- 
ment being  that  found  in  substations  of  this  type  gen- 
erally. By  way  of  explanation  of  the  presence  of  the 
chicken  wire  netting  seen  on  the  poles  in  the  exterior 
view  of  the  substation,  it  may  be  said  that  this  is  used 
for  resistance  between  the  rail  at  the  station  and  the 
negative  side  of  the  rotary  in  order  to  insure  the  desired 
condition  that  the  voltage  drop  from  the  rail  at  the  sta- 


AN  ATTRACTIVE  HOUSING  FOR  THE  AUTOMATIC   SUBSTATION   AT 
SOUTH  BUTTE,   MONT. 


tion  to  the  negative 
bus  be  the  same  as 
the  drop  from  the 
rails  at  any  other 
point  to  the  bus.  On 
account  of  the  term- 
ination of  a  contract 
for  power,  and  also> 
because  the  company 
wished  to  take  care  of 
the  return  current 
more  satisfactorily,  it 
recently  became  desir- 
able to  install  a  new 
system  of  distribu- 
tion and  to  use  the 
negative  insulated  re- 
turn -  feeder  system 
for  the  mitigation  of 
electrolysis.  The  lo- 
cation of  a  substation 
at  the  load  center  of 
the  system  was  consid- 
ered, the  cost  would  have  been  $19,800  more  for  copper, 
plus  additional  annual  line  loss  of  $1,700,  than  if  a  sub- 
station was  located  at  the  center  of  load  distribution  for 
the  uptown  district  and  another  was  located  in  the  South 
Butte  residential  district  where  approximately  25,000 
people  reside.  Even  untier  these  conditions  it  would 
have  been  more  economical  to  use  the  copper  and  suffer 
the  line  loss  than  to  install  a  manually-operated  station 
in  South  Butte  because  the  company  pays  each  operator 
$7  per  day  for  an  eight-hour  shift.  As  this  station 
would  have  to  run  at  least  sixteen  hours  a  day,  making 
an  annual  operating  charge  of  $5,110,  it  is  obvious  why 
the  automatic  substation  was  the  economical  solution 
of  the  problem  regardless  of  an  additional  cost  of 
$9,000  for  buildings,  land  and  equipment  for  the  rotary. 
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It  was  estimated  that  one  day's  work  per  week  was 
sufficient  for  cleaning  and  inspecting  the  apparatus, 
amounting  to  $364  annually,  as  an  electrician  receives 
$7  per  day.  It  was  estimated  that  materials  would 
cost  $256  per  year,  including  necessary  incidental  sup- 
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plies  such  as  oil,  waste,  brushes,  contacts,  etc.  The  to- 
tal annual  charge  for  material  and  maintenance  was 
thus  estimated  at  $620;  the  actual  cost  was  $355.80. 
Of  the  latter  amount  $292  was  for  labor. 

The  automatic  substation  has  given  very  reliable 
service,  for  during  the  year  it  failed  but  four  times. 
On  two  occasions  the  auxiliary  to  relay  No.  27  failed 
to  open.  This  relay,  as  described  in  previous  issues  of 
the  Journal,  keeps  the  station  from  starting  when  the 
alternating-current  voltage  is  low.  In  failing  the  first 
time  the  clutch  and  trip  coils  were  damaged,  as  the  volt- 
age was  too  low  for  the  oil-switch  motor  to  complete  the 
closing  operation.  The  damage  would  not  have  oc- 
curred had  the  circuit  been  properly  fused,  as  it  was  the 
next  time  the  relay  failed.  This  time  the  damage  was 
simply  a  blown  fuse.  The  manufacturer  of  the  equip- 
ment, the  General  Electric  Company,  replaced  the  aux- 
iliary to  relay  No.  27  with  a  relay  of  a  later  type  and  no 
further  trouble  has  been  experienced. 

On  another  occasion  the  rotary  was  stopped  on  a  very 
hot  day  by  the  operation  of  the  bearing  thermostat. 
This  thermostat  had  a  lower  temperature  setting  than 
was  necessary  and  the  rotary  simply  remained  idle  un- 
til an  electrician  arrived.  On  another  occasion,  before 
electrolytic  lightning  arresters  were  installed  on  the 
direct-current  feeders,  lightning  entered  the  station. 
All  the  damage  in  this  case  consisted  in  a  blown  fuse 
and  the  burning  off  of  the  insulation  from  the  wire  of 
the  lighting  circuit  which  was  tapped  to  the  feeder. 

Automatic  is  More  Reliable  than  Manually- 
Operated  Station 

It  happens  that  the  machines  in  the  railway  company's 
central  substation  are  of  the  same  type,  style  and  ca- 
pacity as  that  in  the  automatic,  so  that  there  is  an  ex- 
cellent opportunity  to  compare  **>«  operation  of  these 


two  substations.  The  rotaries  are  500-kw.,  60-cycle,  600- 
volt,  six-phase  General  Electric  machines,  diametrically 
connected.  The  full  load  rating  is  834  amp.,  and  they 
are  designed  to  carry  50  per  cent  overload  for  two  hours 
and  100  per  cent  overload  momentarily.  They  have 
flash  suppressors,  or  arc  coolers,  as  shown  in  one  of 
the  accompanying  illustrations.  These  are  the  de- 
vices described  by  Messrs.  Linebaugh  and  Burnham  in 
their  paper  on  "Protection  from  Flashing"  delivered 
before  the  1918  convention  of  the  A.  I.  E.  E.,  and  ab- 
stracted in  the  issue  of  this  paper  for  July  6,  1918, 
page  9. 

The  two  rotaries  in  the  central  substation  have  flashed 
over,  and  have  flashed  to  the  pedestal.  The  short-circuit 
current  for  the  manually-operated  substation  has  been 
limited  to  less  than  3000  amp.  Although  on  one  of  the 
500,000-circ.mil  feeders  the  nearest  trolley  tap  is  more 
than  10,000  ft.  from  the  substation,  a  pedestal  flash 
was  experienced  from  this  circuit.  By  way  of  contrast 
to  this  the  automatic  substation  has  demonstrated  its 
ability  to  handle  a  short-circuit  without  flashing.  Sev- 
eral times  when  the  short-circuit  current  would  have 
reached  a  value  in  excess  of  4000  amp.,  the  only  indica- 
tion of  trouble  was  a  faint  squeak.  In  one  test  the 
trolley  wire  was  short-circuited  to  the  rail  within  1000 
ft.  of  the  station.  In  this  case  a  flash  started  but  it  was 
extinguished  by  the  wire  arc  coolers.  This  non-flashing 
feature  of  the  automatic  substation  is  worthy  of  con- 
sideration. It  is,  of  course,  due  to  the  use  of  the  flash 
guards  and  the  load-limiting  resistors  which  have  a 
cushioning  effect.  These  resistors  could  be  used  in  a 
manually-operated  substation  to  supplement  the  circuit 
breakers. 

How  the  Automatic  Contributes  to  Reliability  op 
Power  Supply 

As  stated  previously,  lightning  entered  the  automatic 
substation  practically  without  doing  any  damage.  It 
also  entered  the  manually-operated  substation,  where  it 
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simplified    diagram    of    SUBSTATION    CONNECTIONS 

AND   FEEDERS 

jumped  to  the  low-voltage  release  of  the  rotary  circuit 
breaker  and  blew  the  instrument  fuses.  A  bearing  was 
burned  out  in  the  manually-operated  station,  also,  which 
would  not  have  occurred  with  automatic  control. 

The  automatic  substation,  as  will  be  seen  from  the 
accompanying  map  of  the  system,  is  located  in  South 
Butte  and  operates  in  parallel  with  the  central  substa- 
tion through  an  automatic  sectionalizing  switch.     The 
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automatic  feeds 
three  separate 
trolley  sections, 
utilizing  practi- 
cally but  Che 
500,000  -  circ.mil 
feeder  and  the 
double  trolley  of 
the  same  cir- 
cuits. This  is 
acco  mplished 
through  the  use 
of  two  Genera' 
Electric  type 
SW-4  automatic 
sec  tionalizinp 
switches  a  t  a 
point  where  two 
lines  branch 
from  the  main 
line.  The  Ore- 
gon Avenue 
and  the  Race 
Track  lines  re- 
ceive their  power  from  the  Englewood  or  South  Butte 
lines  through  sectionalizing  switches  S,  and  S,. 

The  contactors  in  the  automatic  substation  for  the 
Oregon  Avenue  and  Race  Track  feeders  are  used  to  en- 
ergize these  circuits  to  close  the  automatic  sectionalizing 
switches  in  case  they  open  through  overload,  as  the 
breakers  for  the  Englewood  or  South  Butte  feeders 
would  not  open  to  equalize  the  separate  sections.  The 
Oregon  Avenue  and  Race  Track  feeders  will  (with  a  re- 
duction in  voltage)  carry  the  loads  of  these  stations  in 
case  the  power  is  not  on  the  Englewood  section. 

Instead  of  using  a  single  contactor  for  the  feeders 
from  the  automatic  substation,  which  is  in  parallel  with 
the  resistor,  use  is  made  of  two  contactors  in  each  cir- 
cuit so  that  in  case  of  a  trolley  break  only  the  affected 
section  is  disconnected  from  the  bus.  As  will  be  seen 
from  the  accompanying  diagram  of  connections,  one 
contactor  shunts  the  resistor  and  the  other  is  in  series 
with  the  line  on  the  line  side  of  the  contactor  and 
resistor. 

The  holding  coil  of  the  series  contactor  is  wired 
from  the  bus  through  the  contact  of  a  thermostat  placed 


BACK  OF  SWITCHBOARD,  WITH  RE- 
SISTORS ABOVE,  HEAVY  CONTACTORS 
IN  CENTER  AND  CONTROLLER  COVER 
IN  FOREGROUND 


over  the  resistor  of  that  circuit.  When  the  shunted 
contactor  opens,  through  the  opening  of  the  contact 
of  a  series  overload  time-limit  closing  relay,  current 
passes  through  and  heats  the  resistor.  If  the  tempera- 
ture of  this  reaches  a  predetermined  value  the  contacts 
of  the  thermostat  open,  thus  opening  the  holding  circuit 
of  the  line  contactor  which  disconnects  the  feeder  from 
the  bus.  By  the  use  of  the  connection  of  the  holding 
coils  as  shown  in  the  diagram  the  contactors  are  closed 
whether  the  station  is  running  or  not.  This  is  neces- 
sary, for  at  night  when  the  automatic  substation  is  not 
running,  the  closed  contactors  furnish  power  for  Ore- 
gon Avenue  and  Race  Track  to  close  the  sectionalizing 
switches  in  case  they  open  on  account  of  overload. 

The  operation  of  the  South  Butte  automatic  substa- 
tion has  been  ,so  satisfactory  that  plans  are  now  being 
made  to  add  another  substation  of  the  same  type  to  the 
system  and  to  make  the  central  substation  automatic. 
By  the  addition  of  a  second  substation,  copper  to  the 
value  of  $6,000  would  be  recovered  and  this  station 
would  be  available  in  case  one  of  the  other  units  failed 
to  function.  That  this  would  be  economical  is  evident 
from  the  fact  that  the  three  operators  in  the  central 
substation  are  paid  $7,665  per  year. 

In  conclusion,  and  for  purpose  of  completeness,  it 
should  be  stated  that  the  population  of  Butte  is  given 
by  the  1910  United  States  Census  as  39,165.  This  figure 
is  misleading  as  it  includes  only  the  inhabitants  of  the 
small  area  within  the  city  limits,  covering  about  5i 
sq.  miles.  There  are  a  number  of  towns  and  residential 
sections  adjoining  the  city  with  an  aggregate  population 
of  about  70,000.  Consequently  the  total  population 
served  by  the  railway  is  at  least  100,000. 


[Editors'  Note.  Mr.  Nash  refers  to  articles  on  auto- 
matic substations  that  have  appeared  in  this  paper.  In 
this  connection  the  table  printed  in  the  issue  for  Jan. 
4,  1919,  page  54,  is  of  interest.  It,  of  course,  includes 
the  equipment  described  by  him.  Helpful  articles  will 
be  found  in  the  following  issues:  Jan.  11,  1919,  pages  84 
and  104;  Dec.  14,  1918,  pages  1035,  1038  and  1051;  Nov. 
30,  1918,  page  979;  Oct.  12,  1918,  pag€s  651  and  665; 
July  27,  1918,  page  157;  July  20,  1918,  page  118;  April 
13,  1918,  pages  689,  692,  705  and  707;  March  16,  1918, 
reference  by  Charles  R.  Harte,  in  general  article  on 
power  distribution.] 
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Compressor  0  v  e  r  - 
hauling  Bench  with 
Working  Space  on  All 
Sides  Gives  Easy  Ac- 
cess to  All  Parts  and 
Centralizes  Work 


At  Left  (Top),  Lowering 
a  Compressor  into  Position 
for   Overhauling. 

In  Center.  Dismantling 
Compre.ssors  for  Overhauling 
— Oil  Reclaiming  Tank  Con- 
veniently   Located   at   Rigfit. 

At  Right,  Air  Connection 
for  Testing  Door  Engines — 
Gasket  Rack  and  Air  Brake 
Equipment  Closet  in  the  Back- 
ground. 


Compressor  Overhauling  and  Testing  Bench  at  One  of  the  Shops 
of  the  Brooklyn  Rapid  Transit  Company 


Storage  Racks  and 
Convenient  Testing 
Equipment  Facilitate 
the  Work  of  Overhaul- 
ing and  Insure  Proper 
Workmanship 


At  Left,  Racks  for  Stor- 
ing Compressor  Armature 
and  Air  Brake  Equipment 
Parts. 

In  Center,  Connecting  Rod 
Bearings  with  Shims  to  Pro- 
vide   Adjustment. 

At  Right,  Switch.  Fuse  and 
Contact  Receptacle  for  Test- 
ing   Compressors. 
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Up-to-Date  Practice  in  Compressor  Maintenance 

Methods  of  Inspection  and  Overhauling  Are  Covered  and  Details 
Given  of  a  Compressor  Overhauling  and  Testing 
Bench  with  Other  Labor-Saving  Devices 


CLEANING  COMPRESSORS  WITH  COMPRESED  AIR  ON  THE    OVERHAULING   BENCH 


THE  best  air-brake  equipment  in  the  world  is 
worthless  unless  a  sufficient  supply  of  compressed 
air  is  available.  Compressors  are  the  source 
of  air  supply  and  the  fountain  head  of  the  air-brake 
system.  Their  proper  maintenance  is  of  the  utmost 
importance  in  order  to  avoid  accidents,  to  prevent  an- 
noying delays  and  to   insure  an   efficient   service. 

The  maintenance  work  on  air  compressors  is  properly 
divided  into  two  parts.  The  first  includes  the  regular 
inspection  and  light  repairs  that  are  necessary  to  keep 
wearing  parts  in  proper  adjustment.  The  second  com- 
prises general  overhauling,  which  requires  the  dis- 
mantling and  cleaning  of  all  parts  together  with  their 
renewal  and  reassembling  with  proper  lubrication  for 
the  wearing  parts.  Both  classes  of  work  can  be  most 
effectively  carried  out  if  done  on  a  mileage  basis.  Where 
roads  have  equipment  that  operates  only  in  limited 
service,  as  during  the  rush-hour  or  peak-load  periods, 
it  is  desirable  to  put  a  limit  on  the  time  that  may 
elapse  between  inspections,  otherwise  a  greater  interval 
than  would  be  safe  might  elapse. 

The  mileage  allowed  between  inspections  or  overhaul- 
ings  depends  largely  on  the  age  and  general  condition 
of  the  equipment  and  on  the  service  conditions  that 
must  be  met.  Each  road  can  best  determine  this  for 
itself,  as  the  standard  used  for  one  class  of  equipment 
may  prove  entirely  unsatisfactory  for  another. 

The  work  necessary  in  inspecting  electrically-driven 
compressors  is  conveniently  divided  into:      (1)   Oiling 


the  crank  case,  bearings,  etc.,  and  (2)  inspecting  and 
adjusting  the  operating  parts.  Most  compressors  are 
now  provided  with  elbows  and  plugs  or  with  oil  open- 
ings for  determining  the  amount  -of  oil  in  the  various 
compressor  oil  chambers,  and  for  convenience  in  adding 
necessary  oil.  These  openings  are  located  so  that  when 
the  oil  reaches  to  the  opening  there  is  sufficient  for 
operation.  The  oil  hole  for  the  crank  case  commonly 
consists  of  a  street  elbow  installed  about  2  in.  above 
the  bottom.  The  inspector  removes  the  plug  from  the 
elbow  and  inserts  his  finger  to  remove  anything  that 
might  clog  the  opening.  As  he  removes  his  finger  the 
oil  will  "kick  back"  if  the  opening  is  free.  Where  the 
opening  cannot  be  cleared  with  the  finger  a  strand  of 
rope  with  wire  center  will  be  found  of  value.  If  the 
oil  follows  back  to  from  J  in.  to  i  in.  of  the  top  no 
additional  oil  need  be  supplied,  otherwise  sufficient  oil 
is  added  to  bring  it  up  to  the  required  height. 

A  careful  record  should  be  kept  of  the  quantity  of 
oil  added,  together  with  the  car  number.  The  first 
form  shown  on  page  570  is  used  by  the  shop  department 
of  the  Brooklyn  Rapid  Transit  System  for  recording 
the  amount  of  oil  used.  When  the  work  of  oiling  is 
finished  the  inspector  hands  this  report  to  the  fore- 
man of  air  brakes  who  checks  it  over  carefully.  Where 
the  report  shows  that  more  than  3  pints  of  oil  has 
been  added  to  a  compressor,  the  reports  for  the  previous 
inspections  of  that  compressor  are  checked.  If  the 
compressor  received  no  oil  or  but  a  small  amount  on 
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the  previous  inspection  the  report  is  considered  satis- 
factory, but  if  the  previous  report  shows  a  large  amount 
of  oil  used,  the  car  is  v^ithheld  from  service  for  a 
detailed  inspection  to  determine  the  cause  of  the  exces- 
sive consumption. 

The  inspecting  and  adjusting  of  the  operating  parts 
is  usually  done  by  another  inspector.  This  inspection 
is  preceded  by  a  wiping  of  the  compressors  with  dry 
waste  and  the  brushholders  and  insulators  with  cheese- 
cloth. All  brushes  are  examined  and  if  too  short  to 
last  until  the  next  inspection  are  replaced.  Brushholder 
tension  is  checked  and  the  tension  springs  are  kept  in 
good  condition.  After  this  inspection  the  compressor 
is  operated  to  see  if  there  is  any  pounding  of  the 
valves  or  gearing  or  any  sparking  at  the  commutator. 
If  sparking  occurs  the  commutators  are  cleaned  with 
a  pad  of  cheesecloth.  (Commutators  should  never  be 
sandpapered.  Where  brushes  do  not  fit  the  brush- 
holders  properly,  sand  paper  may  be  used  to  rub  them 


panying  illustrations  is  installed  at  the  Southern  Divi- 
sion inspection  and  overhauling  shop  of  the  Brooklyn 
Rapid  Transit  System.  It  consists  of  a  zinc-covered 
platform  19  ft.  long,  7  ft.  wide  and  25  in.  high,  with 
an  open  space  on  all  sides.  Such  a  bench  will  accom- 
modate eight  compressors,  and  all  the  auxiliary  piping, 
electrical  connections,  storage  reservoirs,  etc.,  are 
arranged  with  eight  units,  so  that  the  work  of  over- 
hauling and  testing  on  one  compressor  need  not  inter- 
fere with  that  being  done  on  others. 

Sixteen  14-in.  x  48-in.  re.servoirs  are  installed  under- 
neath this  overhauling  bench.  They  are  connected  in 
series  and  piped  in  pairs  so  that  each  compressor  can 
be  used  to  charge  two  reservoirs.  The  air  thus  com- 
pressed in  these  tanks  is  used  for  various  operations 
in  the  air-brake  room.  At  the  center  of  each  side  of 
the  bench  is  a  tap  for  attaching  a  hose  so  that  the 
air  may  be  used  for  blowing  out  and  cleaning  the 
compressors  being  overhauled.    At  one  end  of  the  bench 
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at  left,  form  for  recording  oil  used,  above,  compressor  removal  and 
reinstallation  report  form 


down.)  Where  brushes  do  not  seat  properly  on  the 
commutator  a  piece  of  sandpaper  is  placed  on  the  com- 
mutator under  the  brush  and  this  is  worked  back  and 
forth.  (Emery  cloth  must  never  be  used  for  this 
work.)  The  leads  and  terminals  of  the  compressor 
are  inspected  to  eliminate  loose  connections.  Pump 
valves  and  strainers  are  given  a  more  general  inspection 
about  once  every  sixty  days. 

systeafatic  overhauling  reduces  costs  and 
Prevents  Annoying  Delays 

The  term  "overhauling"  is  used  to  include  the  removal 
of  the  compressor  from  the  car,  the  dismantling  of  all 
parts,  the  cleaning  and  renewing  of  the  parts  as  neces- 
sary, the  replacing  of  all  broken  or  excessively  worn 
parts  and  their  reassembling  with  proper  lubrication. 
After  the  compressors  are  placed  in  the  best  possible 
condition  they  are  given  a  running  test  of  about  six 
hours  duration  before  reinstallation  on  cars. 

Such  an  overhauling  can  be  best  and  most  quickly 
done  on  an  overhauling  bench  specially  constructed  for 
convenience  and  thoroughness  in  carrying  out  the  work. 
The  compressor  overhauling  bench  shown  in  the  accom- 


a  connection  is  provided  so  that  the  air  may  also  be 
used  for  testing  and  adjusting  door  engines,  more  than 
7000  of  which  are  used  on  this  property.  At  the  other 
end  of  the  bench  there  is  a  connection  to  the  air  hoist 
which  is  used  for  handling  the  compressor  while  it  is 
being  overhauled. 

A  bench  for  overhauling  other  air-brake  parts  extends 
along  the  wall  at  the  side  of  the  compressor  bench,  and 
the  reservoirs  also  supply  air  to  this  bench.  A  board 
extends  over  the  top  of  the  compressor  overhauling 
bench  for  supporting  the  various  contact  boxes,  switch 
and  fuse  boxes,  gages  and  governor  used  with  the 
electrical  connections  to  the  compressors.  This  board 
is  11*  in.  wide  and  is  supported  by  a  l-in.-pipe  frame- 
work 4  ft.  above  the  top  of  the  bench.  The  contact 
boxes  have  two  contact  fingers,  one  for  the  positive 
and  the  other  for  the  negative  side  of  the  compressor 
connections.  The  boxes  are  made  of  asbestos  lumber 
and  are  fireproof.  At  one  end  of  the  leads  used  for 
connecting  to  the  compressors  is  a  plug  contact.  This 
consists  of  a  flat  piece  of  hard  rubber  with  copper  plates 
on  either  side.  By  shoving  this  between  the  contact 
fingers  in  the  box  the  electrical  connections  are  made. 
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At  the  other  end  one  of  the  leads  is  provided  with  a 
knuckle  joint  connector  for  connecting  to  the  compres- 
sor field  and  the  other  has  a  brass  ferrule  for  insertion 
in  the  brushholder.  These  connections  can  be  made 
very  readily.  Each  individual  testing  circuit  is  pro- 
tected by  a  10-amp.  fuse  and  a  knife  switch.  A  single 
governor  regulates  the  cutting  in  and  out  of  the  com- 
pressors while  being  tested  but  each  is  provided  with  a 
separate  air  gage. 

The  bench  is  lighted  with  eight  drop  lights  with 
shades.  Extension  cords  are  used  where  the  light  is 
needed  closer  to  the  work. 

Various  Steps  in  Compressor  Overhauling 

When  a  compressor  is  removed  from  a  car,  the  car 
number  is  painted  on  one  of  the  compressor  cylinders 
for  reference  and  use  in  iraking  future  records.  The 
compressors  are  handled  from  the  cars  to  the  over- 
hauling room  on  low  shop  trucks,  and  all  handling  inside 
the  air-brake  room  is  by  means  of  an  air  hoist  which 
runs  on  an  I-beam  the  entire  length  of  the  room  and 
directly  over  the  air-compressor  overhauling  bench.  All 
control  of  the  hoist  is  from  the  floor.  An  accompany- 
ing illustration  shows  a  compressor  being  placed  in 
position  on  the  bench  for  overhauling. 

The  work  of  overhauling  a  compressor  can  best  be 
carried  on  by  two  men.  One  should  be  a  skilled  work- 
man and  the  other  a  helper.  The  helper  can  place 
the  compressor  on  the  bench  and  clean  off  all  grit  and 
dirt  carefully,  which  is  the  first  work  to  be  done  on 
the  bench.  He  can  then  dismantle  the  various  parts 
by  removing  the  crank  and  gear  case  heads,  the  connect- 
ing rods,  gear  and  pinion.  The  overhauler  should  take 
out  the  crankshaft,  the  armature,  bnishholders  and  both 
fields.  All  of  these  parts  are  placed  alongside  the  com- 
pressor on  the  bench. 

When  all  parts  but  the  bearings  have  been  removed 
from  the  shell,  the  helper  can  drain  off  the  oil  and 
empty  it  into  the  reclaiming  and  settling  tank.  He 
should  then  clean  the  inside  of  the  shell  carefully  and 
paint  with  an  insulating  paint.  The  foreman  makes 
a  record  of  the  compressor  number,  the  car  number 
from  which  it  is  removed,  the  motor  number  and  the 
number  of  the  armature.  The  armature  is  then  re- 
moved from  the  bench  and  placed  in  an  armature  rack. 
Later  it  is  sent  to  the  electrical  repair  shop  for  a 
thorough  overhauling  and  testing  before  it  is  again 
returned  to  service. 

The  work  done  in  the  electrical  repair  shop  to  com- 
pressor armatures  received  consists  first  of  a  thorough 
cleaning,  after  which  they  are  given  a  careful  inspection 
and  test  to  determine  just  what  repairs  are  necessary. 
Any  grounds  or  short-circuits  in  the  winding  are 
cleared,  open-circuited  coils  are  replaced  and  in  some 
cases  the  armature  is  entirely  rewound.  It  is  the 
practice  to  slot  all  commutators  of  compressor  arma- 
tures, and  when  received  in  the  electrical  repair  shop 
they  are  reslotted  where  necessary.  After  the  repairs 
are  completed  and  tests  show  everything  in  proper  con- 
dition, the  armatures  are  dipped  and  baked.  This 
process  of  dipping  and  baking  complete  armatures  was 
described  in  the  Electric  Railway  Journal  for  June 
15,  1918,  page  1149.  On  the  Brooklyn  Rapid  Transit 
System  it  is  the  practice  to  bake  the  armatures  until 
the  reading  on  a  voltmeter  connected  as  below  is  less 
than  10  volts.  These  tests  are  made  without  removing 
the  armatures  from  the  oven  by  connecting  one  terminal 
of  a  voltmeter  to  the  550- volt  shop  circuit  while  the 


other  is  connected  to  the  commutator  segments,  the 
armature  shaft  being  grounded  during  the  test.  Results 
from  these  tests  show  that  this  voltage  reading  in- 
creases when  the  baking  is  first  started,  due  to  the 
expanding  of  the  coils  and  the  evaporation  of  moisture. 
After  a  certain  maximum  is  reached  the  voltage  reading 
decreases  again.  In  testing  armatures  during  this 
process  it  is  thus  necessary  to  take  a  suflScient  number 
of  readings  to  make  certain  that  the  voltage  drop  will 
decrease  with  further  baking  after  the  specified  mini- 
mum of  10  volts  is  reached.  After  baking,  the  com- 
mutators are  given  a  light  cut  to  remove  the  insulating 
compound,  and  after  a  final  test  of  the  voltage  drop 
between  each  coil  the  armature  is  returned  to  the  main- 
tenance shop  for  reinstallation. 

Upon  removing  the  fields  from  the  compressor  they 
are  tapped  and  sounded  to  determine  if  they  have  be- 
come overheated  or  baked  so  as  to  damage  the  insula- 
tion. The  fields  are  then  washed  off  with  gasoline  and 
painted  with  three  coats  of  insulating  paint.  No  special 
attempt   is   made   to   return   the   same   fields   that   are 
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removed  to  the  compressor.  Several  spare  fields  are 
used  for  carrying  on  the  work  and  to  prevent  delay 
in  finishing  the  work  of  overhauling. 

Wearing  Parts  Should  Be  Carefully  Gaged 

With  all  parts  cleaned  the  overhauler  begins  by  gag- 
ing the  bearings.  This  is  done  by  putting  the  crank 
shaft  in  place  and  testing  for  excessive  play.  The 
tendency  of  the  bearings  is  to  wear  egg  shaped  from 
the  continual  lifting  action.  If  the  overhauler  finds 
too  much  slack  he  calls  this  to  the  attention  of  the 
foreman  who  decides  on  the  renewal  of  all  bearings. 
With  the  pistons  and  rings  cleaned  the  overhauler  tries 
these  for  wear  in  the  main  cylinders.  The  crank  shaft 
is  placed  first  in  one  piston  and  then  the  other  and 
worked  around  to  determine  the  amount  of  slack  there 
is  on  the  connecting  rod.  When  originally  installed 
these  connecting  rods  have  about  eight  shims  between 
the  edge  of  the  housing.  If  there  is  any  play  these 
shims  are  removed  one  at  a  time  until  the  play  is 
properly  taken  up.  The  connecting  rods  run  for  two 
or  three  overhaulings  after  which  it  is  necessary  to 
rebabbitt  them  at  which  time  the  original  number  of 
shihis  is  again  used.  The  gears  and  pinions  are 
inspected  for  wear  and  are  renewed  as  found  neces- 
sary. The  pinions  of  course  wear  much  faster  than 
the  gears. 

Electrical  Parts  Are  Assembled  Last 

With  all  mechanical  parts  assembled  attention  is 
next  given  the  electrical  end  of  the  compressor.  The 
fields  are  first  installed  and  connected  up,  then  the 
armature  is  installed.  Before  installing  the  armature, 
however,  this  is  tested  with  550  volts  through  a  four- 
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light  cluster.  This  final  voltage  test  saves  much  trouble 
and  time  as  it  insures  the  armature  as  being  free  from 
grounds  or  short  circuits.  As  the  arm.ature  nowf  put 
in  is  not  the  one  removed,  the  armature  bearings  may 
not  fit.  If  such  a  condition  is  found  new  bearings 
will  have  to  be  installed  which  match  up  with  the 
armature  shaft. 

The  brushholders  removed  are  taken  apart  and  care- 
fully cleaned.  Insulators  are  inspected  for  any  weak- 
ness and  renewed  where  necessary.  When  the  brush- 
holders  and  brushes  are  reinstalled  the  brushholder 
springs  are  adjusted.  These  are  usually  set  with  a 
tension  of  from  2J  to  3  lb. 

With  all  parts  reassembled  sufficient  lubricant  is 
added  to  last  till  the  next  inspection  and  the  compres- 
sor is  given  a  running  test  of  six  hours'  duration. 
Any  imperfectly  fitting  gaskets  or  improperly  tightetied 
connections  will  be  weeded  out  by  this  test  so  that  when 
the  compressor  is  again  installed  on  a  car  there  is  no 
danger  of  something  unexpected  happening. 

Simple  and  accurate  records  are  necessary  for  an 
intelligent  following  of  the  work  of  overhauling.  For 
compressors  ordinarily  a  card  record  system  showing 
numbers  of  compressors,  motors  and  armatures  that  are 
installed  on  each  car  with  the  dates  of  overhauling  and 
armature  changes  should  be  sufficient.  For  furnishing 
this  information  to  the  record  department  some  specific 
forms  are  necessary  for  shop  use.  Accompanying  illus- 
trations show  two  such  forms  used  by  the  Brooklyn 
Rapid  Transit  System.  One  shown  on  page  570  is  a 
compressor  overhauling  report  made  out  by  the  over- 
hauling foreman  to  show  the  changes  in  compressor 
equipment  for  a  particular  car.  The  other  form  shown 
on  page  571  follows  the  course  of  a  particular  com- 
pressor in  removing,  overhauling  and  reinstalling  it. 


A  Convenient  Signal  Testing  Board 

A  Portable  Device  Well  Adapted  for  Instructing 

a  Class  of  Men  and  for  Testing 

Signal  Equipment 

AFTER  a  block  of  automatic  signals  has  been  over- 
hauled in  the  shop,  the  signals  should  be  completely 
tested  as  a  pair  and  with  normal  operating  current  be- 
fore being  put  out  on  the  line  again.  This  involves 
considerable  temporary  wiring  which  must  be  dupli- 
cated each  time.  To  obviate  this  the  Nachod  Signal 
Company  of  Louisville,  Ky.,  has  designed  a  combined 
testing  and  demonstration  board  which  is  furnished 
complete,  or  if  desired  the  blueprints  and  specifications 
will  be  furnished  separately  so  the  board  may  be  made 
by  the  railway  company.  A  pair  of  signals  need  merely 
be  connected  to  the  fanned-out  cables  at  each  end  of 
the  board,  the  power  switch  closed,  and  the  signals  can 
be  actually  operated  by  touching  the  miniature  "con- 
tactors" on  the  trolley  plan. 

The  accompanying  illustration  shows  the  board  com- 
plete, which  is  self-contained  and  portable,  so  that  it 
may  be  hung  on  any  wall  and  connected  to  the  600-volt 
source  of  power.  The  middle  part  of  the  test  board  is 
occupied  by  a  plan  of  the  trolley  wire  with  its  branches 
at  the  ends  for  turn-out  or  double  track.  In  relative 
position  near  the  frogs  are  the  trolley  contactors,  formed 
of  bare  wire  and  adapted  to  be  bridged  by  the  im- 
provised trolley  held  in  the  hand,  and  made  of  insulated 
wire  bared.  To  avoid  distraction  all  connections  are 
on  the  rear  of  this  demonstration  section,  and  the  re- 
mainder of  the  board  is  curtained  off.    The  signals  are 


connected  to  the  cable  and  placed  on  stands  about  in 
their  relative  positions,  but  turned  90  deg.  from  their 
normal  position  so  that  the  indications  at  both  ends 
of  the  block  may  be  seen  from  the  front  of  the  testing 
board. 

This  portable  arrangement  is  well  adapted  for  use  in 
instructing  a  class  of  platform  men,  since  any  operating 
condition  may  be  produced  at  will  and  the  signal  simul- 
taneously observed.  Of  course  this  only  supplements 
without  displacing  instruction  in  actual  operation  on 
the  line  itself. 

At  each  end  of  the  trolley  plan  are  the  switches  and 
fuses  as  arranged  in  the  junction  or  fuse  box  on  the 
line;  and  the  maintainer  may  duplicate  the  actual  code 
of  line  tests  here.  At  the  extreme  right,  besides  the 
fuse  and  power  switch,  are  some  special  connections 
embracing  two  switches,  five  lamps  and  a  pair  of  testing 


TESTING  A   PAIR  OF  SIGN.A.LS   BEFORE  RETURNING 
•them  to  SERVICE 

pointers  with  insulated  handles.  These  enable  one 
signal  without  its  mate  to  be  tested  out  at  reduced 
current  for  observation,  the  several  individual  circuits 
being  energized  by  throwing  the  proper  switches.  One 
combination  connects  the  pointers  to  a  "live"  bank  of 
five  lamps  for  testing  grounds,  open  circuits,  etc.  Such 
a  board  may  thus  be  used  to  compare  a  damaged  with 
a  perfect  signal,  or  parts  of  a  signal,  to  reproduce  any 
questioned  signal  operation,  to  locate  any  difficult  signal 
trouble,  to  study  the  circuits  and  to  hold  an  emergency 
block  in  readiness  while  utilizing  it  for  instruction  pur- 
poses. 

Skip-Stop  Operation  Gives  11  Per  Cent 
Reduction  in  Power  Consumption 

THE  United  Railways  of  St  Louis  inaugurated  the 
skip  stop  on  Sept.  22,  1918,  in  accordance  with  the 
request  of  the  United  States  Fuel  Administration.  The 
distances  between  stops  in  the  residence  districts  were 
selected  to  comply  with  the  recommendations  of  the 
Fuel  Administration  although  little  change  was  made  in 
the  business  district.  The  consumption  of  energy  in 
kilowatt-hours  per  car-mile  in  the  months  of  October, 
November  and  December,  1917,  was  4.34,  4.32  and  4.38 
respectively.  With  little  change  in  the  schedules  the 
figures  for  the  same  months  of  1918  were  3.74,  3.88  and 
3.96,  indicating  a  reduction  of  about  11  per  cent.  It 
is  expected  that  a  much  greater  saving  would  have 
been  effected  by  the  further  rearrangement  of  schedules 
which  was  under  consideration  at  the  time  the  company 
was  compelled  to  abolish  the  skip  stop  on  Jan.  25  of 
this  year. 
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There  Is  an  Intimate  Relation  Between 
Bond  and  Joint  Maintenance 

Practice  on  Harrisburg  Railways  Shows  Economy  of  Keeping  Up 
the  Joints  in  Connection  with  Testing  and  Repairing  of  Bonds 

By  G.  B.  moist 

Engineer  Harrisburg    (Pa.)    Railways 


UNTIL  recently  the  entire  system  of  the  Harris- 
burg Railways,  comprising  about  73  miles  of  city 
and  suburban  track,  and  operating  about  sixty 
cars,  was  supplied  with  power  from  one  central  direct- 
current  power  plant.  On  several  lines  the  transmis- 
sion distance  was  more  than  10  miles,  necessitating 
for  satisfactory  operation  that  the  track  bonding  be 
maintained  in  the  best  possible  condition. 

Steel  Bar  Used  as  Cross  Bond 

The  standard  type  of  bonding  on  this  property  has 
consisted  of  two  No.  00  capacity,  screw  compressed 
terminal  bonds,  installed  under  the  plates  of  each  joint. 
Around  special  work,  36-in.  cable  bonds,  lengthened  by 
cutting  in  two  and  soldering  in  lengths  of  annealed 
trolley  wire  to  give  the  desired  length,  were  used.  In 
addition  at  least  one  bond  was  installed  in  every  joint. 

Cross  bonds  were  used  about  600  ft.  apart  in  city  dis- 
tricts and  1000  ft.  apart  in  suburban  districts.  In  open 
track  some  trouble  has  been  experienced  with  these 
cross  bonds  due  to  their 
being  cut  off  and  stolen. 
Where  such  theft  is  liable 
to  occur,  a  bar  of  iron  is 
laid  parallel  with  the  ties, 
having  about  6  in.  at  each 
end  bent  parallel  with  and 
close  to  the  webs  of  the 
rails,  as  shown  in  an  ac- 
companying illustration. 
These  ends  are  drilled  and 
short  bonds  are  installed 
to  connect  the  bar  with 
the  rails.  In  order  to  se- 
cure uniformly  good  re- 
sults in  bonding  work  it 
was  considered  necessary 
that  the  workmen  be  made 
to  appreciate  the  im- 
portance of  the  job.  To 
insure  this  the  work  was 
placed  under  the  direction 
of  the  electrical  depart- 
ment, and  a  special  group 
of  men  possessed  of  the 
necessary  training  was  assigned  to  it.  Their  responsi- 
bility starts  with  the  lining  up  of  the  rails  and 
the  drilling  of  the  holes  with  an  electric  drill.  The 
holes  are  then  polished  by  drawing  a  clean  rag 
back  and  forth  through  them,  an  important  operation, 
especially  if  a  drilling  lubricant  is  used.  The  bond 
terminals  are  polished  also,  and  the  terminals  are  in- 
serted in  the  holes  and  compressed  with  as  great  a  pres- 
sure as  can  be  secured  with  the  tools  available.  In  pur- 
chasing bonds  we  specify  that  the  terminals  shall  be 


ABOVE,  .STEEL  BAR  CROSS  BOND  FOR  OPEN  TRACK. 

BELOW,  TESTING  CREW  WITH  COMPLETE  OUTFIT, 

AT  WORK  ON  OUTLYING  SECTION  OF  TRACK 


machine  finished,  instead  of  cast,  so  that  a  neat  driving 
fit  can  be  obtained. 

In  applying  the  bond  terminals  we  are  particular  to 
see  that  the  screw  point  is  at  least  -fs  in.  smaller  than 
the  hole  in  the  rail.  (See  sketch.)  Experience  in- 
dicates that  proper  compression  is  sometimes  prevented 
by  too  great  a  diameter  of  screw  point. 

After  the  bonds  have  been  compressed,  the  bonding 
gang  applies  the  plates,  a  part  of  the  work  which  we 
regard  as  very  important.  All  scale  or  rust  that  may 
be  on  the  contact  points  of  the  rails  and  on  the  joint 
plates  is  first  removed  with  a  wire  brush.  A  lubricant 
is  then  brushed  over  the  surfaces,  and  the  plates  ap- 
plied and  tightened,  care  being  taken  that  they  settle 
back  evenly  at  the  top  and  bottom.  For  the  past  few 
years  we  have  used  heat-treated  bolts,  thus  reducing 
considerably  the  troubles  from  loose  bolts  and  joint 
plates.  We  found  that  many  bolts  are  damaged  when 
first  drawn  up,  as  it  is  easy  for  a  man  pulling  on  the 
end  of  a  3-ft.  wrench  to  twist  off  the  end  of  an  ordinary 

J-in.  bolt.  Even  when 
bolts  are  not  actually 
stretched,  they  are 
brought  very  near  to  the 
elastic  limit  so  that  the 
additional  stress  due  to 
passing  cars  stretches 
them  and  eventually  pro- 
duces loose  joints.  Heat- 
treated  bolts,  with  an 
elastic  limit  of  not  less 
than  75,000  lb.  per  square 
inch,  are  unlikely  to  be 
damaged  in  this  way.  Our 
maintenance  work  is  con- 
fined almost  entirely  to 
track  laid  on  open  ballast. 
In  first-class  construction, 
as  used  in  paved  streets, 
we  never  have  broken 
bonds,  and  practically  no 
depreciation  of  the  term- 
inal contacts  or  the 
strands.  As  representa- 
tive of  the  results  ob- 
tained in  track  of  this  character,  the  results  of  a  series 
of  tests  on  twelve  joints  in  track  that  was  constructed 
in  1908  are  given  in  the  table  on  page  574.  The  data 
given  are  the  milli-voltmeter  readings  taken  on  3  ft. 
of  solid  rail,  as  compared  with  simultaneous  read- 
ings on  3  ft.  of  rail  including  the  joint.  One  set  of 
readings  was  taken  in  1915,  and  the  other  set  in  1919. 
There  are  no  corresponding  records  of  the  joint  condi- 
tions at  the  time  of  construction.  The  piece  of  track 
containing  these  joints  is  not  far  from  the  power  plant 
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and  has  been  carrying  a  fairly  heavy  current  continu- 
ously for  about  eleven  years. 

In  track  laid  in  open-ballast  construction,  where  ex- 
pansion and  contraction  inust  be  allowed  for  in  the  joint. 


MIIJ.I-VOLTMETER    JOINT    REAEINGS    ON    DATES 
FOUR  YEARS  APART 

Joint 
Number 

1 

2 

3 

4 

5 

6 
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11 
12 


the  strands  of  the  bonds  frequently  break.  It  often 
happens  that  the  expansion  and  contraction  of  several 
rail  lengths  take  place  in  one  joint,  breaking  the  bonds 
in  comparatively  short  time.  It  has  been  our  practice 
to  test  track  of  this  type  of  construction  once  or  twice 
each  year. 

The  testing  outfit  used  consists  of  a  milli-voltmeter 
having  two  faces.  A  frame  which  carries  three  con- 
tact points  spaced  3  ft.  apart  is  placed  on  the  rail,  the 
joint  being  between  the  center  contact  and  one  of  the 
outside  contacts.     This  arrangement  gives  the  drop  in 
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TESTING  POLE 


OUTFIT  FOR  BOND  TESTING — RELATION  OF  COMPRESSOR 
POINT  AND  BOND  TERMINAL,  DIAMETERS 

3  ft.  of  solid  rail  on  one  face  of  the  instrument  and  a 
like  amount  of  rail,  including  the  joint,  on  the  other. 
To  insure  good  contact  with  the  rail  pieces  of  hacksaw 
blade  have  been  found  to  be  most  effective.  These  are 
located  as  shown  on  the  diagram  of  the  test  outfit. 

When  Is  a  Joint  in  Need  of  Repair? 

Our  standard  in  determining  the  condition  of  the 
bonds  in  a  joint  is  that  the  drop,  in  milli-volts,  of  3  ft. 
of  rail  including  the  joint  shall  not  exceed  twice  the 
drop  of  3  ft.  of  continuous  rail.  Any  joint  exceeding 
this  amount  is  opened  and  repaired.  Operators  on  these 
tests  become  quite  skillful  in  observing  the  readings, 
and  are  able  to  detect  a  defective  bond  that  has  even  less 
than  25  per  cent  of  its  strands  broken. 

On  some  lines,  especially  toward  the  outer  end  of  a 
line,  the  current  flowing  in  the  rails  is  small  and  inter- 
mittent in  character,  making  slow  work  of  the  testing. 
Obviously  the  best  results  are  secured  when  the  current 
is  reasonably  steady  and  of  a  magnitude  sufficient  to 


yield  reasonably  large  deflections  of  the  pointers  of  the 
milli-voltmeters.  This  makes  it  necessary  on  outlying 
track  to  draw  some  current  for  measuring  purposes 
specifically.  In  such  cases  we  use  a  few  standard  car  re- 
sistance grids  mounted  on  a  light  auto  truck  for  connec- 
tion to  the  trolley  and  track  some  distance  beyond  the 
point  where  the  tests  are  being  made.  This  outfit  draws 
about  100  amp.  of  current,  which  is  sufficient  for  ordi- 
nary testing. 

The  most  satisfactory  procedure  in  making  tests  and 
repairs  is  to  assemble  a  force  of  four  or  five  men 
equipped  with  the  testing  outfit  and  all  tools  and  ma- 
terials necessary  to  make  the  repairs,  taking  the-n  to 
the  work  on  the  auto  truck.  On  arrival  at  the  track  to 
be  tested,  two  men  start  out  with  the  testing  outfit  and 
are  followed  by  the  others,  who  repair  the  joints  marked 
by  the  testers.  A  fair  day's  work  will  cover  the  repairs 
of  from  fifteen  to  sixteen  joints,  distributed  over  2 
miles  or  more. 

We  find  that  the  auto  truck  is  extremely  convenient 
in  transporting  the  extra  tools  and  supplies,  and  in  get- 
ting the  men  to  and  from  the  work.  The  truck  is  not 
assigned  exclusively  to  this  work,  but  is  used  as  a  gen- 
eral utility  truck,  and  is  constantly  in  demand.  Repairs 
to  bonding  and  joints  are  made  at  such  times  as  the 
men  and  equipment  can  be  spared  from  larger  con- 
struction jobs. 

Two  to  Three  Per  Cent  of  Joints  Need  Repair 
Annually 

The  number  of  joints  tested  each  season  is  from 
7000  to  8000.  Of  this  number  from  2  to  3  per  cent  re- 
quire repairs.  The  repair  work  covers  track  equipped 
with  several  types  of  joints,  including  ordinary  chan- 
nels, Weber  and  continuous  joints.  No  type  seems  to  be 
exempt  from  some  necessity  for  repair.  The  labor  cost 
per  joint  repaired  is  from  $1.25  to  $1.50.  This  cost 
may  seem  high  when  compared  with  those  involved  in 
applying  the  bonds  on  the  outside  of  the  plates  by  the 
acetylene  or  arc-welding  methods.  We  are  inclined  to 
believe,  however,  that  we  gain  a  great  deal  in  the  fact 
that  our  bond  maintenance  includes  the  correcting  of 
mechanical  defects  in  the  joints,  such  as  loose  bolts, 
worn  joints,  plates,  etc.  This  is  really  a  part  of  track 
repairs,  and  a  portion  of  the  expense  could  properly  be 
charged  to  that  account. 

To  replace  the  bond  without  correcting  the  cause  of 
its  failure  invites  a  second  failure  in  short  time.  Re- 
moving the  plates  and  replacing  worn  parts  with  new 
where  necessary,  insures  that  the  joint  is  left  in  the 
best  possible  condition. 

About  three  years  ago  we  changed  the  type  of  bond- 
ing in  track  laid  in  paved  streets.  The  copper  bonded 
joint  was  replaced  by  an  arc-welded  joint.  Standard 
channel  plates,  with  the  addition  of  a  heavy  sole  plate, 
were  arc-welded  to  the  base  of  the  rail.  Tests  made  at 
that  time  showed  the  joint  equal  to  the  rail  electrically 
and  without  a  doubt  it  is  a  good  joint  mechanically. 
Recent  tests  show  the  joints  to  be  in  the  same  condition 
as  when  installed.  This  practice  is  now  standard  with 
us  for  the  given  type  of  construction,  but  we  are  not  yet 
convinced  that  the  application  of  the  welding  method 
of  applying  bonds  to  open  ballasted  track  is  a  superior 
method  as  to  final  results.  For  the  reasons  outlined 
above,  it  is  likely  that  we  shall  continue  to  use  our  pres- 
ent methods  of  construction  in  such  track  for  some  time 
to  come. 
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Equipment  Inspection  on  a  "Kw.-Hr."  Basis 

Reasons  for  the  Superiority  of  Maintenance  on  an  Energy  Basis,  as  Compared  with  a 

Time  or  a  Mileage  Basis,  Are  Pointed  Out 

By  WALTER  C.  BOLT 

Investigating  Engineer  Bay   State  Street  Railway,   Boston,   Mass. 

THE  Bay  State  Street  Railway,  operating  more  than 
900  miles  of  line  in  eastern  Massachusetts,  recently 
completed  an  installation  of  the  Economy  railway 
watt-hour  meters. 

While  the  meters  were  installed  primarily,  for  the 
purpose  of  saving  power,  they  have  been  found  to  be  of 
equal  value  and  importance  in  other  ways,  the  principal 
additional  value  being  their  use  as  a  basis  for  determin- 
ing when  car  inspections  should  be  made.  Until  re- 
cently cars  on  the  Bay  State  were  inspected  on  the  time 
basis,  but  it  has  been  the  ambition  of  the  management 
for  some  time  to  replace  the  time  basis  of  inspection 
by  the  mileage  basis.  In  view  of  the  scattered  distri- 
bution of  cars  and  the  interchange  of  cars  among  the 
several  divisions  of  the  property,  it  was  found 
practically  impossible  to  obtain  mileage  data  with 
a  sufficient  degree  of  promptness  to  enable  car  in- 
spection to  Lj  done  on  thr  mileage  basis.  With  the 
advent  of  the  Economy  railway  meter  a  solution  of  the 
problem  presented  itself. 

Regarding  the  use  of  the  meters  in  connection  with 
power  saving  it  is  too  early  to  permit  concrete  figures 
to  be  given  as  to  the  extent  to  which  power  is  being 
saved,  but  in  general  the  results  are  very  satisfactory 
and  a  good  saving  is  being  made.  The  motormen  over 
the  entire  system  are  taking  hold  of  the  power-saving 
campaign  in  good  spirit  and  are  displaying  verj/  much 
interest. 

Pending  the  development  by  the  manufacturers  of  a 
device  to  be  used  in  connection  with  the  meter  dial  to 
indicate  when  a  car  has  used  a  predetermined  number 
of  kilowatt-hours,  and  thus  to  show  without  reference 
to  any  other  records  th^t  the  car  is  due  for  inspection, 
the  Bay  State  is  using  paper  auxiliary  dials  on  which 
are  printed  the  readings  at  which  the  car  is  due  for 
inspection. 

This  plan  of  using  the  "power-saving"  meters  to  show 
when  cars  should  be  inspected  was  first  tried  out  for 
two  months  on  one  of  our  divisions,  and  it  proved  so 
satisfactory  that  our  entire  system  was  placed  on  the 
kilowatt-hour  inspection  basis  in  November,  1918.  The 
following  are  some  of  the  principal  reasons  why  car 
and  equipment  inspection  on  a  kilowatt-hour  basis  is 
more  proper  than  inspection  on  a  mileage  or  time  basis : 

1.  When  a  car  has  consumed  a  predetermined  number 
of  kilowatt-hours,  the  information  is  made  immediately 
available,  and  the  car  can  be  inspected  without  delay  and 
without  any  clerical  labor.  At  best  on  roads  where  in- 
spection is  based  on  mileage  the  necessary  data  are 
usually  not  available  until  at  least  24  hours  have  elapsed. 

2.  Elapsed  time  between  inspections  is  not  necessarily 
a  measure  of  work  done,  particularly  where  the  car-mile- 
age is  not  somewhat  equally  pro-rated  as  between  cars. 

3.  Most  parts  of  a  car  require  inspection  at  intervals 
proportionate  to  work  done.  Mileage  run  between  in- 
spection intervals  is  not  necessarily  a  measure  of  work 
done. 


CAR   METER   WITH   CARD   ON   DIAL,   SHOWING   ENERGY 
CONSUMPTION  INSPECTION  INTERVAL. 

4.  Kilowatt-hour  consumption  between  inspection  in- 
tervals is  a  more  nearly  correct  measure  of  work  done 
by  the  essential  parts  that  wear  and  need  inspecting, 
(a)  All  electrical  equipment  depreciates  and  wears  in 
direct  proportion  to  the  power  consumed  by  motors,  (b) 
The  wear  of  truck  parts,  brakeshoes  and  wheels  is  de- 
pendent upon  speed,  stops  per  mile,  condition  of  track, 
etc.,  all  of  which  have  an  influence  upon  power  con- 
sumption. 

5.  If  a  motor  is  working  unsatisfactorily  for  any  rea- 
son, such  as  faulty  connection,  open  armature  coils, 
short  fields,  etc.,  more  power  will  be  consumed  and  the 
car  will  therefore  be  brought  in  more  frequently  for 
inspection  on  the  kilowatt-hour  basis  than  on  the  mileage 
basis. 

6.  If  a  car  is  on  an  easy-schedule  line,  having  infre- 
quent stops  and  low  grades,  it  will  consume  less  power 
than  a  car  operating  on  a  difficult  schedule  with  fre- 
quent stops  and  severe  grades.  On  a  mileage  or  time 
basis  each  car  would  receive  an  equal  number  of  inspec- 
tions. On  a  kilowatt-hour  basis  less  inspection  would 
be  given  the  car  operating  on  the  easy  schedule  and  thus 
a  substantial  saving  in  labor  would  be  effected. 

7.  If  two  cars  of  the  same  type  and  same  motors  are 
running  in  the  same  service  but  with  different  gear  ra- 
tios, the  car  with  an  improper  gear  ratio  will  consume 
more  power  and  therefore  come  in  for  inspection  more 
frequently. 

8.  If  a  car  has  binding  or  tight  brakes,  or  a  tight 
center  bearing,  it  will  consume  more  power  and  auto- 
matically come  in  more  promptly  for  inspection  and  cor- 
rection of  trouble. 

9.  If  a  car  is  handled  roughly  or  improperly  by 
motormen  it  will  consume  more  power,  and  therefore 
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will  need  inspection  more  frequently  than  one  which  is 
properly  handled.  Inspection  on  a  kilowatt-hour  basis 
automatically  brings  this  car  in  for  inspection  more 
promptly. 

10.  Another  factor  which  tends  to  make  kilowatt-hour 
inspection  more  accurate  is  that  power  used  by  cars 
in  switching  at  carhouses  and  between  carhouses  and 
shops  is  recorded.  The  meter  is  on  the  job  every  minute 
and  records  even  when  a  car  is  used  only  for  a  very 
short  distance.  This  miscellaneous  mileage  is  usually 
totally  lost  in  figuring  mileage  by  cars  and  is,  there- 
fore, not  taken  into  account  when  cars  are  inspected 
on  a  mileage  basis. 

It  is  interesting  and  gratifying  to  mote  that  the  kilo- 
watt-hour method  of  inspection  is  not  only  more  accurate 
and  prompter  than  the  older  methods,  but  it  also  brings 
about  very  substantial  economies  in  decreasing  the  num- 
ber of  car  inspections  and  yet  makes  provision  for 
care  of  cars  and  equipment  in  accordance  with  actual 
work  done.  The  following  is  an  abstract  of  the  general 
instructions  regarding  local  inspection  of  cars: 

Extract  from  General  Instructions  Regarding  Local 
Inspection  of  Cars 

In  carrying  out  the  plan  for  inspecting  cars  on  an  energy 
basis  the  following  forms  have  been  developed : 

The  Economy  meter  inspection  cards  will  be  used  by  the 
rolling  stock  department,  carhouse  repair  "men  and  in- 
spectors to  record  inspection  of  individual  car  parts.  A 
rack  will  be  installed  at  the  carhouses  on  which  these  cards 
will  be  placed. 

The  form  previously  used  for  entry  of  nightly  meter 
readings  has  been  modified  to  provide  an  additional  column 
headed  "Due  for  Inspection."  This  form  has  been  filled 
out  by  the  transportation  department  representative,  who 
took  the  register  readings  and  at  the  same  time  filled  in 
the  meter  readings.  This  form  is  made  up  in  duplicate, 
the  original  being  forwarded  immediately  to  the  power- 
saving  department,  Boston.     The  duplicate  is  turned  over 


POSTER  SHOWING  INSPECTION  INTERVALS  FOR  CARS  OF 
SEVERAL  WEIGHTS 
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INSPECTION 


The  above  is  the  basis  in  which  inspection  intervals  were 
determined.  We  endeavored  as  nearly  as  possible  to  place 
cars  on  a  1000-mile  basis,  but  until  such  time  as  a  special 
mechanical  device  is  developed,  we  are  limited  in  choosing 
inspection  intervals  to  such  units  as  are  a  multiple  of  10,000, 
the  capacity  of  the  meter.  It  is  obvious  in  this  inspection 
method  that  a  car  of  any  given  weight,  equipped  with  old 
and  inefficient  type  of  meters,  will  come  in  for  inspection 
more  often  for  a  given  mileage  than  will  a  car  of  the  same 
weight  equipped  with  modern   and   up-to-date   motors. 

Moreover  a  car  that  has  improper  gear  ratio  for  the  con- 
ditions under  which  it  operates  will  come  in  more  often 
for  inspection  than  will  a  car  with  proper  gear  ratio. 


to  the  local  rolling  stock  department  carhouse  foreman. 
Prior  to  turning  the  form  over  to  the  carhouse  foreman 
the  local  transportation  department  carhouse  foreman  notes 
the  cars  due  for  inspection  on  the  following  day  and  so 
arranges  his  car  assignments,  traffic  permitting,  that  the 
cars  may  be  inspected.  Upon  receipt  of  the  form  by  the 
rolling  stock  department  carhouse  foreman  the  Economy 
meter  inspection  cards  are  placed  in  the  rack  indicating 
the  date  and  the  number  of  the  cars  to  be  inspected. 

The  first  car  inspector  removes  the  cards  from  the  rack 
and  places  them  in  metal  containers  attached  to  some  part 
of  the  car.  The  sev- 
eral car  inspectors 
then  proceed  with 
their  inspections  and 
place  their  initials 
opposite  the  names 
of  the  parts  inspect- 
ed together  with  the 
dates.  The  last  in- 
spector removes  the 
card  container  and 
the  card  from  the  car 
and  returns  the  card 
to  some  specified 
place  in  the  rolling 
stock  carhouse  fore- 
man's office.  The 
foreman  then,  in 
general,  goes  over 
the  inspection  work 
and  signs  the  card. 
Dial  sections  have 
been  developed  and 
placed  on  all  meters 
to  indicate  the 
energy  consumption 
inspection  interval 
(see  halftone  illus- 
tration). As  soon 
as  the  energy  co 
sumption  as  shown 
by  the  meter  dial 
approximates  any  of 
the  readings  on  this 
supplementary  dial, 
notation  or  c  h  e  c  k 
mark  is  placed  op- 
posite the  car  num- 
ber and  the  meter 
reading  on  the  form 
described  above. 

Both  meter  in- 
spection cards  and 
reports  of  daily 
meter  readings  are 
filed  in  the  local 
rolling  stock  car- 
house  office.    On  the 
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inspection  card  a  space  is  provided  for  entry  of  a  num- 
ber of  the  inspections.  For  example,  the  card  covering 
the  first  inspection  of  any  car  on  this  basis  is  card  No.  1, 
the  next  card  is  No.  2,  etc. 

Cars  marked  for  inspection  are  to  be  reported  immedi- 
ately by  telephone,  confirmed  in  writing,  to  the  transporta- 
tion carhouse  foreman  of  the  carhouse  from  which  tj»  car 
regularly  operates.  A  foreign  car  should  be  routed  •  fciat 
it  may  be  taken  in  at  the  carhouse  from  which  it  regularly 
operates,  for  inspection  at  the  earliest  possible  time. 

A  special  form  has  been  developed  for  notification 
regarding  foreign  car  inspection.  This  is  printed  in 
triplicate,  the  original  and  duplicate  to  be  forwarded 
to  the  transportation  department  foreman  in  the  car 
house  from  which  the  car  regularly  operates,  the  original 
being  retained  by  the  foreman  and  the  duplicate  being 
turned  over  to  the  rolling  stock  department  carhouse 
foreman.  The  triplicate  copy  is  retained  by  the  man 
making  out  the  notification. 

The  above  instructions  are  not  to  be  interpreted  in 
such  a  manner  as  to  relieve  the  rolling  stock  department 
carhouse  foreman  of  the  responsibility  for  proper  in- 
spection of  cars  when  due.     Close  co-operation  between 


"Butterfly"  Turnbuckle  Provides 
for  Straight  Pull 

As  a  Shop  Tool  It  Is  of  Great  Convenience  for  Pro- 
ducing the  Necessary  Slack  in  Sprocket  Chains 
to  Renew  Broken  or  Worn  Links  and  Pins 

IN  REPLACING  broken  links  in  the  sprocket  chains 
of  sweepers  and  other  miscellaneous  railway  equip- 
ment, it  is  necessary  to  bring  the  broken  ends  of  the 
chain  together  sometimes  under  considerable  tension. 
One  of  the  most  common  methods  for  doing  this  is  to 
insert  a  turnbuckle  at  the  point  where  the  link  is  to  be 
renewed  and  by  tightening  this  the  ends  are  brought 
sufficiently  close  so  that  the  new  links  may  be  applied. 
The  ordinary  form  of  turnbuckle  as  manufactured  is 
rather  inconvenient,  as  the  ends  must  be  provided  with 
hooks  which  project  above  the  center  line  of  the  turn- 
buckle. The  pull  on  the  turnbuckle  is  then  not  straight 
through  its  center  and  it  is  often  found  very  diflScult  to 
take  up  sufficient  slack  in  the  chain  for  inserting  the 
new  links.     It  is  also  somewhat  inconvenient  to  turn 


AT  LEFT,  OLD  TYPE  OF  TURNBUCKLE  USED  FOR  RENEWING  LINKS  OF  KFIiOCKKT  CHAIN  ON  SWEEPER;  LV 
CENTER  (A)  AT  LEFT,  OLD  TYPE  OF  TURNBUCKLE  ;(B)  AT  RIGHT,  BUTTERFLY  TYPE  OF  TURNBUCKLE; 
AT  RIGHT,  BUTTERFLY  TYPE  OF  TURNBUCKLE  USED  FOR  REPLACING  BROKEN  LINKS 
IN  SPROCKET  CHAIN  OP  SWEEPER 


the  rolling  stock  and  transportation  departments'  rep- 
resentatives and  the  several  carhouses  is  required,  and 
it  is  hoped  that  this  plan  will  be  successfully  inaug- 
urated on  the  Bay  State  system. 

The  above  is  signed  by  W.  C.  Bolt,  investigating  en- 
gineer, and*  approved  by  F.  D.  Ward,  superintendent 
of  rolling  stock,  and  R.  M.  Sparks,  transportation 
manager. 


Fare  Boxes  Help  Speed  Up  Service 

The  Capital  Traction  Company  and  the  Washington 
Railway  &  Electric  Company  of  Washington,  D.  C, 
which  have  recently  equipped  several  divisions  of  their 
lines  with  fare  boxes,  report  that  the  number  of  fares 
turned  in  showed  a  decided  increase  after  the  installa- 
tion, and  continues  to  remain  high.  The  traveling 
public  has  now  become  accustomed  to  this  method  of 
fare  collection  and  this  has  had  a  considerable  effect 
in  speeding  up  the  car  service  and  obviating  delays  and 
long  stops.  No  complaint  has  been  made  to  either  of 
the  two  companies  in  regard  to  the  operation  of  the 
fare  boxes  and  the  passengers  seem  well  satisfied  with 
the  innovation. 


the  ordinary  type  of  turnbuckle,  as  the  sides  of  this 
project  out  from  the  center  line  so  that  in  turning 
it  interferes  with  the  surface  of  the  chain. 

A  form  of  "butterfly"  turnbuckle  has  been  devised  by 
the  Brooklyn  Rapid  Transit  Company,  which  overcomes 
this  difficulty.  The  center  part  of  the  turnbuckle  con- 
sists of  a  rectangular  forging  with  a  hook  attached  at 
the  top.  The  hook  for  providing  the  adjustment  and 
furnishing  the  tension  is  at  the  other  end  of  this  center 
portion,  and  is  inclined  at  an  angle  so  as  to  project 
through  both  the  ends  of  the  cpnter  portion  of  the 
turnbuckle.  The  extreme  end  of  this  hook  is  threaded 
and  by  the  use  of  nuts  the  proper  tension  can  be  ap- 
plied. This  construction  gives  a  straight  pull  on  the 
hook  which  is  furnishing  the  tension  and  also  gives 
plenty  of  clearance  between  the  lower  part  of  the  chain 
and  the  nuts  for  the  use  of  a  wrench  to  tighten  them. 

The  accompanying  illustrations  show  the  method  of 
applying  this  to  a  sprocket  chain  of  a  sweeper  for  re- 
newing a  broken  link.  Both  the  old  type  and  the  "but- 
terfly" type  of  turnbuckles  are  illustrated. 

This  "butterfly"  type  of  turnbuckle  is  also  of  service 
for  connecting  parts  of  the  brake  rigging,  especially 
where  there  is  a  chain  that  must  be  pulled  tight. 
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Winding  Coils  for  Old  Armatures 

Additional  Insulation  Is  Necessary  at  Corners  and  Between  Leads  Where 
Clearance  with  Core  Is  Small  and  Large  Radius  Bends 
,        Give  Greater  Flexibility  for  Rewinding 


FIG.   1— BUSY  SCENE  IN  A  COIL  MANUFACTURING  DEPARTMEXT 


GREATER  precautions  are  necessary  in  winding 
coils  for  repairing  armatures  than  when  the  coils 
are  to  be  installed  in  new  armature  cores.  These, 
cores,  especially  on  the  older  type  armatures,  open  up 
with  service.  This  increases  the  length  of  the  slots 
and  so  crowds  the  coils  at  the  corners  and  ends.  These 
are  the  points  where  short-circuits  and  grounds  most 
frequently  occur  as  vibration  soon  causes  the  cores  to 
cut  through  the  insulation  at  these  points  of  small 
clearance.  The  laminations  of  the  armature  core  are 
sometimes  bent  and  sharp 
projections  are  formed 
from  rubbing  the  pole 
faces;  from  wire  bands 
loosening  and  becoming 
tangled  about  the  arma- 
ture, and  from  careless 
handling.  In  winding 
such  armatures  it  is  some- 
times necessary  to  pull 
and  distort  the  coils  in 
order  to  get  them  into  the 
slots.  Where  bends  are 
sharp  this  pulling  is  liable 
to  crack  the  tape  and 
weaken  the  insulation  at 
that  point.  These  condi- 
tions as  well  as  many 
others  which  result  from 
operation  must  be  met  by 


FIG.    2— WINDING  COILS  AND  APPLYING  INSULATION 


a  satisfactory  armature  coil.  In  the  belief  that  railway 
operating  men  would  appreciate  some  pointers  regard- 
ing armature  coils  from  manufacturers  the  editors  of 
this  paper  requested  the  proprietors  of  the  Columbia 
Machine  Works  &  Malleable  Iron  Company,  Brooklyn, 
N.  Y.,  to  permit  them  to  study  the  practices  followed  in 
their  armature  department.  They  did  so  and  the  pres- 
ent article  is  the  result.  The  article  should  prove  helpful 
to  master  mechanics  who  make  their  own  coils  as  well 
as  to  those  who  buy  their  coils.     There  is  still  a  great 

demand  for  armature 
coils  for  what.are  usually 
considered  as  old  motors, 
such  as  the  G.E.-IOOO  and 
G.E.-800.  Many  improve- 
ments in  the  shape  of  the 
coils,  the  method  of  bring- 
ing out  the  end  connec- 
tions and  provision  for 
extra  insulation  at  cor- 
ners have  been  made  in 
the  later  designs  of  mo- 
tors that  are  not  possible 
with  the  older  types.  A 
more  substantial  type  of 
construction  has  also  been 
used  with  most  late 
designs  while  many  of  the 
older  coils  are  frail  and 
easily  bent  out  of  shape. 
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Accompanying  illustrations  show  several  types  cf  ar- 
mature coils  in  various  stages  of  manufacture  in  the 
Columbia  works.  After  the  coil  is  wound  it  is  opened 
up  and  care  is  taken  to  see  that  the  bends  are  not  too 
sharp.  While  short  bends  make  a  coil  of  neat  appear- 
ance they  are  difficult  to  insulate  properly  and  the  tape 
which  is  applied  later  to  the  two  bends  at  the  forward 
and  back  ends  will  crack  if  the  armature  winder  has  to 
spread  the  coils  apart,  as  he  most  certainly  will  in 
winding.  Furthermore,  in  order  to  get  the  coils  into 
shape  after  spreading,  the  winder  hits  the  bends  with 
a  mallet  and  when  they  are  sharp  the  insulation  is 
sure  to  be  damaged.  A  coil  with  large  radius  bends  is 
shown  in  Fig.  3. 

It  is  necessary  to  flatten  the  ends  of  the  leads  on 
some  types  of  coils  to  provide  for  connecting   to   the 


order  to  hold  these  coils  tightly  together  and  prevent 
movement  of  one  coil  on  another  the  fish  paper  is 
varnished.  After  assembling  the  coils  are  heated  either 
in  ovens  or  hot  presses  and  the  individual  coils  are 
pressed  firmly  together,  and  are  kept  in  this  position 
by  the  varnish.  It  is  important  that  the  varnish  on 
the  fish  paper  be  not  allowed  to  dry  out  as  it  then  fails 
to  hold  the  coils  together.  To  avoid  the  drying  out  of 
this  varnish  it  has  been  found  best  to  varnish  the  fish 
paper  in  small  lots  which  will  be  used  within  a  few 
days  after  they  are  varnished.  Experience  at  the  Colum- 
bia works  has  shown  that  this  varnish  holds  better  if 
applied  with  a  brush.  On  sheets  which  were  dipped  to 
provide  the  coating  of  varnish  it  was  found  that  the 
varnished  peeled  off  very  readily,  but  when  the  varnish 
is  applied  with  a  brush  it  enters  the  pores  of  the  paper 
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SEVERAL,    TYPES    OF   ARMATURE    COILS    IN    DIFFERENT   STAGES  OF  THEIR  MANUFACTURE 


Fie.  3 — GE-1000  Armature  Coil  Immediately  After  Winding 
(Right)   and  When  Opened  Up  (Left).  "A" — Large  Radius  Bends. 

Fig.  4 — GE-1000  Armature  Coil  with  Ends  of  Leads  (B)  Flat- 
tened and  Tinned. 

Fig.  5. — GE-1000  Armature  Coil  (Left).  "C" — Varnished  Cam- 
bric Around  Center  Wire.  "D" — Tape  Where  Lead  Extends  Over 
Coil.  At  Right,  GE-58  Coils  Assembled.  "E" — Fish  Paper  Be- 
tween Layers.     "F" — Sleeving  Extending  Over  Coil. 

commutator.  This  flattening  tends  to  harden  the  copper 
at  a  point  where  flexibility  is  most  desirable.  The  next 
step  in  the  coil  manufacture  is  to  tin  these  ends.  It 
has  been  found  that  by  quenching  the  ends  in  cold 
water  after  they  have  been  dipped  in  the  hot  solder 
the  copper  is  softened.  This  affords  an  easy  means 
for  giving  increased  flexibility  to  these  ends.  Fig  4 
shows  a  GE-100  armature  coil  with  ends  of  leads 
flattened  and  tinned. 

When  complete  coils  consist  of  two  or  more  single 
coils  they  are  assembled  side  by  side.  Fish  paper,  0.010 
in.  thick,  is  placed  between  the  coils  in  assembling.     In 


Fig.  6 — Westinghouse  307  Coil  with  Sleeving  Applied.  "G" — 
Sides  Double  Wrapped  with  Varnished  Cambric. 

Fig.  7 — GE-1000  Coil.  "H" — Varnished  Cambric  Applied  at 
Corner. 

Fig.  8 — Westinghouse  307  Coils.  "I"- — -Bad  Arrangement,  Leads 
Bunched.     "J" — Tape  Between  Leads. 

Fig.  9 — Westinghouse  307  and  GE-1000  Coils  Finished  and 
Gaged  Ready  for  Shipment. 

and  holds  firmly.  Of  course  extreme  care  should  be 
used  in  drying  the  sheets  to  make  sure  that  no  dirt  or 
material  which  would  be  detrimental  to  the  insulation 
gets  on  the  varnish  while  the  latter  is  soft. 

Before  the  coils  are  taped  with  the  linen  tape  a  wrap- 
ping of  varnished  cambric  is  applied  around  the  middle 
coil,  at  the  corners,  and  as  an  additional  precaution  a 
figure-eight-shaped  piece  of  varnished  cambric  is  applied 
to  the  outside  of  the  coil  at  the  corners  of  the  short 
side  as  shown  in  Fig.  7.  The  sides  of  the  coil  are 
also  double-wrapped  with  varnished  cambric.  On  the 
short  side  of  the  coil  the  bend  comes  right  at  the  end 
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of  the  armature  core  and  vibration  soon  wears  this 
insulation.  In  taping  the  corners  the  tape  is  inserted 
between  the  leads  where  they  emerge  from  the  coil  so 
as  to  provide  against  short-circuits  and  keep  the  leads 
securely  in  place  (see  Fig.  8).  These  leads  should  also 
be  brought  out  so  that  all  unnecessary  bending  in  bring- 
ing them  down  to  the  commutator  will  be  avoided  and 
all  sharp  cross-overs  done  away  with. 

Coils  Should  Be  Tested  Under  Pressure 
While  Hot 

In  applying  the  linen  tape  there  will  be  some  creases, 
wrinkles  and  rough  spots  that  can  only  be  pressed  out 
in  a  hot  press.  The  hot  steam  press  will  also  square 
up  the  corners  and  make  the  coils  tighter.  Testing  the 
coils  for  short-circuits  and  grounds  is  best  made  while 
they  are  hot  and  under  pressure  in  the  steam  presses. 
The  usual  500  to  600-volt  railway  circuit  should  be 
satisfactory  for  making  these  tests.  Where  hot  presses 
are  used  these  should  be  constructed  and  provided  with 
connections  so  that  cold  water  can  be  circulated  through 
them  for  rapid  cooling,  and  the  coils  should  be  kept 
under  pressure  till  cold.  If  the  coils  are  removed  from 
the  presses  while  hot  they  will  round  off  in  cooling  and 
lose  shape. 

Small  coils  are  sure  to  get  out  of  shape  during  the 
different  operations  of  their  manufacture  and  an  air 
press  is  needed  to  put  them  in  shape  again.  After  the 
coils  are  dipped,  baked  and  gaged  they  are  ready  for 
installation  in  the  aramture.  Where  coils  have  to 
be  shipped  to  their  destination  extreme  care  must  be 
used  in  packing,  otherwise  they  will  be  distorted  and 
injured  before  they  are  used. 


How  a  Steel  Stack  Was  Removed  from 

Old  Power  Plant  and  Reinstalled 

in  a  New  One 

Method   of  Taking   Down   a   Smokestack   from   a 

Power  House  Where  It  Was  No  Longer  Required 

and  Reinstalling  It  at  a  New  Plant 

By  Clifford  A.  Elliott 

Cost   Engineer    Maintenance   of   Way    Department, 
Pacific  Electric  Railway 

THE  removal  of  a  steel  smokestack  7  ft.  in  diameter 
from  the  Vineyard  power  house  of  the  Pacific  Elec- 
tric Railway  and  its  reinstallation  at  a  new  power  plant 
located  at  Torrance  was  decided  upon  as  an  economical 
measure.  The  boilers  which  this  stack  served  at  the 
Vineyard  Station  were  no  longer  in  service,  and  so  the 
stack  was  not  being  used.  It  rested  upon  boilers  12  ft. 
high.  Forty  feet  of  the  stack  extended  between  the  top 
of  the  boiler  and  the  roof,  while  the  remaining  portion 
55  ft.  in  length  projected  beyond  the  top  of  the  roof. 

Due  to  limited  building  space,  the  removal  of  this 
stack  intact  was  not  possible  as  it  could  not  be  lowered 
through  the  roof  of  the  power  house  and  be  removed 
through  the  doors  or  windows  of  the  building.  A  con- 
tractor was  found,  however,  who  was  willing  to  under- 
take the  removal  of  the  stack  in  two  sections.  This  was 
the  method  finally  adopted.  A  large  steel  beam  which 
extended  through  the  roof  as  a  part  of  the  construction 
of  the  Vineyard  power  house  offered  a  most  favorable 
and  substantial  support  for  the  installation  of  a  gin  pole 
and  its  rigging  for  handling  the  stack.  A  gin  pole  was 
installed  and  the  hoisting  line  was  run  down  through 
an  opening  in  the  roof  to  the  boiler  room  and  outside 


the  power  house  to  a  donkey  engine.  The  section  of  the 
smokestack  extending  beyond  the  roof  was  first  released 
and  was  lowered  by  the  aid  of  the  gin  pole  to  the  roof. 
It  was  then  moved  over  the  surface  of  the  roof  on  rollers 
for  a  distance  of  approximately  40  ft.  to  the  building 
line.  The  gin  pole  was  then  reset,  and  by  its  aid  the 
stack  was  lowered  over  the  side  walls  of  the  building  to 
the  adjoining  power-house  grounds,  a  height  of  approxi- 
mately 50  ft.  The  second  section  of  the  stack,  40  ft. 
long,  extending  between  the  top  of  the  boilers  and  the 
roof,  was  then  lifted  and  placed  on  the  roof,  from  which 
it  was  lowered  to  the  ground  in  the  same  manner  as  the 
upper  section  had  been  handled.     The  total  expense  of 


VINEYARD  POWER  HOUSE  BEFORE  STACK    (THE  LARGE 
STEEL  ONE)    WAS  REMOVED 

this  removal  and  relocation  of  the  stack  will  not  exceed 
$600  and  will  show  a  substantial  saving  over  the  cost 
of  a  new  stack  at  the  present  high  market  prices.  The 
distance  between  the  two  power  houses  is  20  miles  and 
the  stack  was  transported  with  auto  trucks.  The  Tor- 
rance power  house  is  at  present  about  35  per  cent  com- 
pleted and  when  finished  will  serve  the  new  power  repair 
shops  of  this  company.  The  stack  when  re-erected,  will 
serve  two  250-hp.  Sterling  boilers,  which  are  also  being 
transferred  from  the  Vineyard  power  plant  to  the  new 
power  house. 

Cleaning  Condenser  Tubes 

The  Electrical  Engineer,  London,  mentions  a  novel 
method  of  cleaning  condenser  tubes  by  blowing  through 
them  water  with  sand  in  suspension.  Originally  an  air 
pistol  was  used  to  project  the  water,  but  subsequently 
sand  was  introduced  by  means  of  the  circulating  water, 
about  H  cu.yd.  being  added  to  the  water  daily.  After 
three  weeks  of  this  treatment,  it  is  stated,  the  condition 
of  the  condenser  was  much  improved.  The  size  of  the 
condenser  is  not  stated. 


Advantages  of  A.C.  Welding 

Some  of  the  advantages  claimed  for  the  use  of  alter- 
nating current  for  arc  welding  are  the  following: 

Simplicity  of  apparatus:  no  motor-generator  sets,  re- 
sistance grids,  contactors,  exciters,  etc.,  are  required. 
Portability  of  apparatus.  Low  power  consumption. 
Ease  of  operation.  Constant  heat  of  arc.  Deeper  pene- 
tration.   Remote  liability  of  "burning"  the  weld. 
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Saving  Motor  Shells  from  the  Scrap  Heap 

by  Welding 

The  Different  Steps  in  the  Thermit  Mcjthod  of  Welding  Motor  Shells  as  Used  by  a  Large  Electric  Railway 

System  Are  Described  and  Some  Suggestions  for  Relining  Crucibles  and 

Keeping  Welding  Tools  in  Proper  Repair  Are  Given 


THE  amount  of  welding  re- 
pair work  which  electric  rail- 
ways are  carrying  out  has  in- 
creased rapidly  during  the  past 
three  years.  Much  of  this  has 
been  caused  by  the  difficulty  ex- 
perienced in  obtaining  proper 
repair  parts.  Also  in  many  parts 
deferred  maintenance  has  re- 
sulted in  breakages  and  an  in- 
creased opportunity  for  welding 
repair  methods.  Thus  bad  track 
conditions  increase  the  duty  on 
the  car  equipment,  and  excessive 
wear  of  various  equipment  parts 
causes  additional  stresses  from 
shock  and  vibration.  Crystal- 
lization is  also  caused  by  vibra- 
tion, and  additional  strains  then 
cause  breakage.  A  striking  ex- 
ample is  furnished  by  the  break- 
age of  motor  cases.  Most  of  the 
breakages  occur  through  the 
axle  bearing  bore  at  the  gear  end 
of  the  motor  where  one  end  of 
the  gear  case  is  supported.  This 
throws  additional  duty  on  the 
casting  at  this  point.  Wear  in 
the  axle  bearing,  and  between  the 
bearing  and  housing,  also  allows 
the  motor  to  be  raised  and 
dropped  a  distance  equal  to  the 
amount  of  wear  every  time  the 
car  is  started  or  stopped.  This 
wear    is    continually    increasing 

and  becoming  more  dangerous.  Sharp  blows  are  thus 
delivered  at  a  vital  point  in  the  casting.  In  late  designs 
of  motors  the  manufacturers  have  worked  out  a 
construction  to  withstand  these  blows,  but  in  the  older 
types  breakage  occurs. 

The  thermit  process  has  been  used  extensively  in 
the  repair  of  motor  cases,  and  the  purpose  of  this  article 
is  to  explain  the  procedure  which  has  proved  most  satis- 
factory in  this  work. 

First  Steps  in  Welding  Motor  Shells 

Nearly  all  motor  shells  requiring  welding  have  some 
part  entirely  broken  off.  Where  cracks  exist  it  is 
desirable  to  cut  or  break  the  pieces  apart,  as  the  con- 
traction of  the  welded  side  of  the  repaired  casting  will 
produce  shrinkage  strains,  which  might  be  sufficient  to 
cause  fracture  during  cooling. 

When  the  parts  have  been  separated  the  metal  along 
the  line  of  the  fracture  should  be  cut  out  so  that  ap- 
proximately 1  in.  of  space  is  provided  between  the  parts 
to  receive  the  thermit.  There  are  two  ways  of  doing 
this,  the  better  and  quicker  being  to  employ  a  cutting 


FIG.   1 — MAKING  A  WELD  WITH  THERMIT 


flame  of  gas  or  an  electric  arc.  If 
necessary  apparatus  for  this  is 
not  available  a  series  of  holes 
may  be  drilled  along  the  line  of 
fracture  and  all  metal  between 
the  holes  removed.  In  cutting 
this  metal  off  it  is  best  to  cut 
from  the  longer  piece  so  as  to 
favor  the  shorter  end.  If  the 
break  runs  diagonally,  it  is  ad- 
visable when  cutting  out,  to 
make  the  opening  as  nearly  ver- 
tical as  possible.  If  the  cutting 
is  done  with  a  gas  flame  there 
will  be  a  certain  amount  of  ox- 
idization left  on  the  cut  surface. 
This  should  be  chipped  off  care- 
fully and  the  metal  parts  cleaned 
of  all  dirt  and  grease  as  far 
back  as  the  mold  box  will  reach. 
This  is  essential  as  otherwise 
when  the  mold  is  rammed  up  and 
the  heat  applied  for  preheating, 
grease  or  other  combustible  ma- 
terial will  bum  out  and  leave  a 
space  between  the  mold  and  the 
frame  through  which  the  ther- 
mit will  run  out.  After  the  parts 
have  been  properly  cleaned  they 
should  be  lined  up  and  clamped 
to  prevent  movement,  the  use  of 
a  surface  plate  being  recom- 
mended for  this  purpose.  An  ac- 
companying illustration  shows  a 
motor  shell  lined  up  in  this  man- 
ner. Where  a  surface  plate  is  not  available  a 
solid  foundation  with  rails  for  conveniently  fastening 
the  holding-down  bolts  will  prove  satisfactory. 
Where  the  break  is  through  the  axle  bore,  as  shown  in 
the  illustration  referred  to,  the  welding  can 
best  be  carried  out  with  the  shell  laid  on  its  finished 
surface.  With  the  shell  in  this  position  the  riser  will 
come  on  the  outside  of  the  shell  and  can  be  readily  cut 
off,  and  so  reduce  the  machining  to  a  minimum.  In 
setting  up  the  parts  it  is  necessary  to  allow  for  the  con- 
traction of  the  thermit  in  cooling  by  setting  the  parts 
away  from  each  other  a  distance  of  g\  in.  per  1  in.  of 
space  greater  than  that  desired  in  the  finished  shell. 

With  the  frame  ready  to  receive  the  wax  pattern  this 
is  next  shaped  around  and  between  the  parts  to  be 
welded.  Yellow  wax  is  used  for  this  and  it  should  be 
warmed  until  it  becomes  plastic  enough  to  work  readily 
or  melted  and  allowed  to  cool  until  it  reaches  the  proper 
consistency.  This  is  most  readily  accomplished  by  pour- 
ing the  melted  wax  into  a  pail  of  water  from  which  it 
may  be  taken  with  the  hand  and  formed  into  the  space 
intended  to  receive  the  thermit.     In  applying  the  wax 
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to  a  broken  gear  case  lug  of  a  motor  frame  it  should 
be  spread  out  so  as  to  strengthen  the  parts  when  welded 
as  much  as  possible.  The  bearing  bore,  which  is  usually 
found  to  be  worn  somewhat,  should  have  a  wax  lining 
so  that  the  thermit  will  fill  in  sufficiently  to  bring  the 
bore  to  exact  size  when  rebored. 

The  mold  box  should  then  be  placed  in  position  and 
supported  so  as  to  remove  all  weight  from  the  frame. 
Mold  boxes  can  be  readily  made  up  in  the  railway  shops 
from  sheet  iron.  A  box  ^  in.  thick  and  18  in.  x  18  in. 
X  18  in.  is  a  good  size  for  welding  motor  shells.  The 
bottom  edges  of  this  will  need  to  be  cut  out  to  fit  around 
the  casting.     In  case  the  holes  thus  cut  out  should  be 


kept  level  and  rammed  hard.  There  should  be  a  wall 
of  molding  material  at  least  4  in.  thick  between  the  wax 
pattern  and  the  mold  box  at  all  points,  as  the  thermit 
steel  is  intensely  hot  and  ample  molding  material  should 
be  provided  to  hold  it.  The  material  underneath  the 
casting  can  usually  be  rammed  up  more  conveniently  if 
the  ramming  is  done  before  the  mold  box  is  put  in  posi- 
tion. 

A  preheating  gate,  a  pouring  gate  and  a  riser  should 
be  provided  in  the  mold.  Wooden  patterns  should  be 
used  for  these  openings.  The  pattern  for  the  heating 
gate  should  be  about  3  in.  in  diameter  at  the  outside 
end  and  tapered  to  1*  in.  at  the  inside.     The  pouring 


PRELIMINARY  WORK  FOR  MAKING  MOTOR  SHEU^  WELDS  WITH  THERMIT 


Fip.  2 — A  Pile  of  Broken  Motor  Shells. 

Fig.  3 — Cutting  Out  Metal  from  the  EYacture  with  Electric  Arc. 

Fig.  4 — Broken  Motor  Shell  Lined  Up  on  Surface  Plate. 

too  large  they  can  be  closed  with  pieces  of  steel  in  such 
a  manner  as  to  retain  the  molding  sand  properly. 

Constructing  the  Mold 

The  facing  of  the  mold,  or  the  part  that  comes  in  con- 
tact with  the  thermit,  should  consist  of  equal  parts  of 
fire  clay,  crushed  fire  brick  and  fire  sand.  The  manu- 
facturers of  thermit  supply  these  materials  where  they 
cannot  be  readily  obtained  in  the  immediate  vicinity  of 
the  railway.  This  mixture  should  be  well  riddled,  mixed 
dry  and  then  moistened  with  just  enough  water  to  make 
it  pack  well.  It  can  be  used  for  the  entire  mold  where 
the  welds  to  be  made  are  small,  but  for  welds  of  the 
size  necessary  on  motor  shells  it  is  more  economical  to 
use  it  only  for  facing  and  to  use  loam  or  a  mixture  of 
one  part  fire  clay  to  two  parts  of  good  sharp  sand  for 
backing.  The  facing  should  have  a  thickness  of  from 
1  in.  to  li  in.  all  around  the  wax. 

In  ramming  up  the  mold,  3  in.  to  4  in.  of  molding 
material  should  be  placed  in  the  box  and  rammed  with 
a  small  rammer  first  around  the  edges  and  working  to- 
ward   the    center.     The  molding    material    should    be 


Fig.   5 — Wax  Mold  Applied  to  Break  at  Axle  Bearing. 

Fig.  6 — Finishing  the  Mold  and  Removing  the  Riser  Pattern. 

Fig.  7 — Preheating  the  Casting. 

gate  pattern  should  be  about  li  in.  at  the  top  and  slope 
to  1  in.  at  the  bottom.  The  riser  may  be  rectangular 
and  about  2  in.  x  3i  in.  at  the  top  and  tapered  i  in.  in 
its  length.  The  pattern  for  the  preheating  opening 
should  be  set  at  the  lowest  point  of  the  wax  pattern  and 
should  project  outside  the  mold  box.  Where  the  sections 
to  be  welded  are  of  the  same  size  this  preheating  gate 
should  be  set  in  the  middle  of  the  lowest  part  of  the 
wax  pattern  so  that  both  sides  of  the  casting  may  be 
heated  equally.  When  the  two  sections  to  be  welded  are 
of  different  sizes  the  preheating  opening  should  be  set 
more  to  the  side  of  the  heavier  section  as  this  will  re- 
quire longer  to  heat  than  the  lighter  section. 

The  pattern  for  the  pouring  gate  should  be  set  di- 
rectly above  that  for  preheating  and  about  1  in.  away 
from  the  wax  pattern.  This  should  also  be  set  at  an 
angle  as  indicated  in  an  accompanying  illustration. 

The  riser  pattern  should  be  placed  at  the  highest 
point  of  the  wax  pattern.  If  there  is  more  than  one 
high  point,  a  riser  should  be  placed  over  each.  The 
function  of  the  riser  is  to  hold  a  supply  of  steel  which 
will  remain  liquid  for  a  considerable  time,  to  take  care 
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of  all  shrinkage  and  to  act  as  a  depository  for  loose 
sand  or  other  material  which  will  be  washed  into  the 
riser  by  the  action  of  the  thermit  in  passing  through 
the  mold. 

After  the  mold  has  been  rammed  up,  the  top  should 
be  hollowed  out  to  form  a  basin  in  which  the  slag 
can  collect  so  as  not  to  overrun  the  box.  The  mold 
should  be  vented  by  making  holes  with  a  No.  8  or  No. 
10  gage  steel  wire  so  that  all  gases  in  the  liquid  metal 
can  escape  readily.  The  patterns  for  the  gate,  riser  and 
preheating  opening  can  be  readily  withdrawn  by  rapping 
them  slightly.  A  molder's  slick,  trowel  and  lifter  are 
very  useful  for  wiping  away  any  loose  sand  that  might 


but  higher  pressures  can  be  safely  used,  as  the  tank  is 
tested  to  250  lb.  Valve  B  allows  the  compression  air  to 
ilow  into  the  top  of  the  tank  and  places  the  gasoline  or 
kerosene  contained  therein  under  pressure,  driving  it 
up  through  the  pipe  C  into  the  needle  valve  D,  which 
regulates  the  amount  of  fuel  to  be  mixed  with  the  com- 
pressed air  which  flows  across  the  by-pass  around  the 
needle  valve  and  through  the  check  valve  F  into  the 
ho.se  and  so  on  to  the  burner.  Fuel  and  air  become 
mixed  together  at  the  needle  valve  and  also  through  the 
passage  from  D  to  the  burner  G.  Valves  D  and  E  are 
used  to  regulate  the  torch,  controlling  the  fuel  and  com- 
pressed air  respectively. 
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FINISHING  OPERATIONS  AFTER  WELDING  KKPAIRS  HAVE  BEEN  MADE 


Fig.   8 — Crucible  in  Place  Ready  for  Making  the  Weld. 

Fig.  9 — Cleaning  Off  Sand  from  Casting. 

Fig.  10 — Trimming  Off  Gates  and  Riser  with  Oxy-acetylene  Torch. 

fall  into  the  mold.  After  the  patterns  are  withdrawn 
the  various  openings  should  be  covered  and  the  crucible 
set  up,  with  the  bottom  about  3  in.  above  and  directly 
over  the  pouring  gate. 

Preheating  Is  Essential 

The  parts  to  be  welded  must  be  brought  up  to  a 
good,  red,  workable  heat,  and  the  mold  should  be  dried 
out  thoroughly.  The  Metal  &  Thermit  Corporation  has 
developed  a  preheater  for  this  purpose  which  operates 
with  compressed  air  and  either  gasoline  or  kerosene. 
Gasoline  is  recommended  for  fuel,  as  it  gives  a  clean, 
hot  flame,  with  no  deposit  of  carbon.  Cleanliness  is 
essential  to  insure  satisfactory  results  in  welding,  and 
even  a  small  deposit  of  carbon  may  prevent  complete 
fusion.  This  type  of  preheater  is  fitted  with  either 
one  or  two  burners  as  desired,  and  the  needle  valve  gives 
a  close  regulation  of  the  mixture  of  air  and  fuel. 

The  preheater  shown  in  the  illustration  on  page  585 
should  be  connected  with  the  compressed  air  supply  at 
A,  which  admits  the  air  to  a  water  separator.  The  air 
pressure  used  should  be  at  least  50  lb.  per  square  inch. 


Fig.   11 — Casting  Cleaned,   Ready  for  Machining. 

Fig.  12 — Grinding  Axle  Bearing  to  Remove  Rough  Metal. 

Fig.   13 — Boring  out  the  Axle  Bearing  in  a  Boring  Machine. 

In  starting  the  torch  is  placed  in  position  in  front  of 
the  preheating  gate  of  the  mold,  but  about  1  in.  away. 
Oily  waste,  or  a  flame  of  some  kind  at  the  end  of  the 
burner  pipe  is  used  to  keep  the  burner  lighted  until  it 
is  satisfactorily  regulated.  The  air  valve  B  is  opened 
wide  and  then  the  air  valve  E  is  opened  from  one-half 
to  one  full  turn,  according  to  the  air  pressure  used; 
and  the  gasoline  valve  D  is  opened  one-half  to  three- 
quarters  of  a  turn,  the  amount  depending  upon  the  air 
pressure.  The  burner  will  take  a  few  minutes  to  start 
properly,  because  the  mold  is  cold,  tending  to  liquify 
the  vapor.  Gradually,  as  the  preheating  gate  becomes 
hot,  the  flame  becomes  steady.  The  burner  is  lighted 
more  easily  if  at  first  a  slight  excess  of  fuel  is  used. 
Unless  the  mold  is  intricate,  so  that  a  strong  flame 
would  tend  to  break  it,  the  air  flow  can  be  increased 
after  the  flame  is  well  started,  and  then  the  fuel  in- 
creased correspondingly.  Too  much  air  will  tend  to 
extinguish  the  flame;  too  much  fuel  will  produce  a 
long,  yellow  and  smoky  flame.  Shortly  after  the  burner 
is  started  the  wax  will  melt  and  burn  out,  coming  from 
the  riser  in  the  form  of  a  heavy  white  vapor.    This  may 
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be  ignited  at  the  top  of  the  riser  and  pouring  gates  to 
eliminate  the  fumes.  If  the  mixture  is  right  there 
should  be  no  flame  at  the  end  of  the  burner  pipe  when 
it  is  taken  away  from  the  mold.  If  there  is  a  flame  the 
air  valve  at  the  top  of  the  gasoline  valve  should  be 
opened  wide. 

After  the  wax  has  burned  out,  small  sheet-iron  plates 
should  be  placed  over  the  riser  and  over  the  pouring 
gates  to  hold  the  heat  in  the  mold.  The  plate  over  the 
riser  should  be  left  in  place  to  cover  the  opening  until 
after  the  weld  is  poured  and  to  prevent  any  slag  which 
may  slop  over  from  the  crucible  during  the  reaction 
from  entering  the  riser  openings  and  spoiling  the  welds. 


S•c'^ion  A 


DETAILS  OF  MOLD  FOR  WELDING  MOTOR  SHELL 
WITH  THERMIT 

At  the  end  of  the  preheating,  the  burner  is  placed  in 
the  riser  and  in  the  pouring  gates  for  a  short  time  so 
that  any  loose  sand  may  be  blown  out  through  the  heat- 
ing gates.  In  stopping  the  burner,  the  fuel  valves  B 
and  D  are  turned  off  completely,  but  the  air  valve  E  is 
left  turned  on,  or  perhaps  opened  wider  to  blow  all 
vapor  out  of  the  burner  pipe.  The  water  should  be 
drained  out  of  the  water  separator  from  time  to  time 
through  the  test  cock  at  the  bottom. 

How  THE  Crucible  is  Plugged  and  Charged 

While  the  preheating  is  in  progress  the  crucible  may 
be  plugged  and  charged  with  thermit.  To  do  this  the 
opening  at  the  bottom  of  the  crucible  is  closed  by  first 
inserting  a  thimble  wrapped  with  one  thickness  of  un- 
creased  paper.  The  tapping  pin  is  then  suspended 
through  the  thimble,  and  over  this  are  placed  an  asbes- 
tos washer  and  metal  disk.  These  are  covered  with 
refractory  sand. 

After  the  thermit  crucible  has  been  plugged,  the 
charge  of  thermit  may  be  added.  It  is  important  to 
put  in  a  few  handfuls  first  before  dumping  in  the  rest 
of  the  charge  so  as  not  to  disturb  the  plugging  ma- 
terial. The  thermit  charge  should  be  mixed  carefully 
before  putting  it  in  the  crucible.  No  ignition  powder 
should  be  added  till  the  thermit  charge  is  ready  to  be 
ignited. 

When  the  preheating  has  been  finished  and  all 
preparations  made  for  pouring,  the  preheating  opening 
should  be  plugged  with  a  piece  of  fire  brick  ground  to 
fit,  or  with  an  iron  plug.  The  plug  should  be  backed 
up  with  several  shovelfuls  of  molding  material  between 
the  mold  box  and  a  steel  plate  provided  for  the  pur- 
pose. The  sand  should  be  packed  down  hard  with  a 
rammer.  This  will  prevent  the  possibility  of  the  ther- 
mit steel  running  out  through  the  preheating  opening. 
All  heating  apparatus  should  be  removed  a  safe  distance 
before  the  thermit  is  ignited. 

To  ignite  the  thermit,  the  contents  of  the  ignition 
powder  can  are  mixed  and  a  half  teaspoonful  of  the 
powder  is  placed  on  top  of  the  thermit  in  the  crucible. 
Thermit  will  not  ignite  from  the  heat  of  the  preheater. 


TABLE  I.  QUANTITY  OF  THERMIT  FOR  DIFFERENT  SIZE  WELDS 

Quantity  of 

width  of  Thickness  Railroad 

Thermit  of  Thermit  Thermit 

Width   of  Depth  Steel  Steel  Collar  Required 

Frame,  of  Frame,  Collar,  at  Center,  for  Weld, 

Inches  Inches  Inches  Inches  Pounds 

3  2                           4  1  40 

3  2i                          4  I  40 

3  3                            4  1  •  45 

3  3i                          4  1  50 

3  4                            4  I  55 

4  4  4  I  65 
4  4i  4  I  65 
4  5  4  I  70 
4  5J                          5  U  75 

4  6  5  U  75 
4i  4i                          5  \i  70 

4)  5  5  U  75 
4i  5J  5  1}  75 
4i  6                           5  li  80 

5  5  5  U  75 
5  5J  5  U  80 
5  6                           6  li  85 

5  7  6  li  90 
5i  5i                          6  li  85 

5)  6  6  li  90 
5i  7                            6  li  110 

6  6  6  U  100 
6  6i                           6  li  120 

6  7  7  II  130 
6i  6i  7  II  130 
6i  7  7  IJ  150 
6i  8                            7  It  160   ■ 

7  7                           7  U  155 
Space  cut  out  between  frame  ends  should  be  the  same  as  the  thickness  of  the 

collar  (see  fourth  column). 


and  the  reaction  cannot  be  started  without  ignition 
powder.  This  ignition  powder  can  be  ignited  with  a 
match,  or  with  a  red-hot  iron.  After  the  reaction  has 
started,  it  is  best  to  wait  at  least  thirty-five  seconds 
before  tapping  the  crucible.  This  is  accomplished  by 
knocking  up  the  tapping  pin  at  the  bottom  of  the 
crucible,  using  for  this  purpose  a  tapping  spade  or  a 
piece  of  iron  about  4  ft.  long. 

After  the  mold  has  been  poured,  it  should  be  allowed 
to  remain  in  place  as  long  as  possible,  preferably  over- 
night, so  as  to  anneal  the  steel  in  the  weld,  and  in  no 
case  should  it  be  disturbed  for  at  least  three  or  four 
hours  after  pouring.  Where  a  night  shift  is  worked, 
it  is  found  very  convenient  to  do  the  pouring  in  the 
afternoon  shortly  before  quitting  time  of  the  day  force. 


riNISMED  CRUCIBLE 
SHOWme  RIH6ANDTHIMBIJ: 
IM  PLACE 


CRUCIBLl  LINED 
READY  rOR  BAKIN6 


MAGNESIA 
STONE     ' 


MAGNESIA 
THIMBLE 


MA  GNESIA 
STONE 

TEtT  ON  MATRIX 
SAME  TAPER  AS  THAT 
or  STONE 


EIRE  cur 
CONSTRUCTION  OF  CRUCIBLE  FOR  THERMIT  WELDING 

then  the  mold  can  be  broken  up  by  the  night  gang 
before  they  leave  in  the  morning  and  all  parts  can  be 
properly  cleaned  up. 

Table  I  gives  the  amount  of  thermit  required  for 
different  size  welds.  It  is  usually  advisable,  however, 
to  calculate  the  amount  of  thermit  necessary  from  the 
wax  used.  Care  should  be  taken  to  have  the  entire 
space  filled  with  wax,  which  later  is  to  be  filled  with 
thermit  steel,  so  that  not  only  the  collar,  but  the  space 
between  the  frame  ends  are  filled  with  wax.    By  weigh- 
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TABLE  II— CAPACITY  OF  THE   DIFFERENT  SIZES  OF  CRUCIBLES 


02 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No.  10 


15 

25 

35 

70 

MO 

210 

280 

400 


8i 
10 
I2i 
I4J 
I6i 
20 
254 
28 
301 
34 


S 

8J 
10 
13J 
15 
15 
21 
25 
28 
29J 
34 


a* 


X 


No.  I 
No.  I 
No.  2 
No.  2 
No.  2 
No.  2 
Nos.  1—2 
Nos.  1—2 
Nos.  1—3 
Nos.  i— 3 


So 


a'^  ^ 
.2E-& 

Ul 

No.  1 
No.  I 
No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  3 
No.  3 


CO 


No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  2 
No.  3 
No.  3 


2j  CO 

ffl   4J    O 


20{ 

42 

6li 

87 
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ing  the  wax  before  and  after  the  completion  of  this 
operation,  the  difference  will  be  the  quantity  of  wax 
used.  For  every  pound  of  wax  one  bag  of  railroad 
thermit,  which  holds  25  lb.,  is  allowed.  This  rule  pro- 
vides ample  thermit  steel,  not  only  for  the  weld  proper, 
but  also  for  the  pouring  gate  and  riser.  Where  the  welds 
to  be  made  are  small,  it  is  necessary  that  extreme  care 
be  used  in  weighing  the  wax,  otherwise  a  small  error 
will  make  a  considerable  difference  in  the  amount  of 
thermit  to  be  used. 

An  Average  Motor  Shell  Weld  Costs  $30 

In  checking  over  the  material  used  by  one  railway 
company  in  making  a  number  of  welds  to  broken  gear 
case  lugs  on  motor  shells,  it  was  found  that  an  average 
weld  takes  about  2  lb.  of  wax  or  approximately  50  lb. 
of  railroad  thermit.  Table  II  gives  the  different  sizes 
of  crucibles  necessary  for  different  quantities  of  ther- 
mit. It  will  be  seen  from  this  table  that  a  No.  6  cru- 
cible has  a  capacity  of  70  lb.  of  railroad  thermit  and  is 
the  size  mo.st  suitable  for  most  welds  of  motor  cases. 
One  man  and  a  helper  can  make  one  weld  a  day.  This 
includes  cutting  out  the  material  for  the  thermit,  clean- 
ing the  casting,  setting  up  the  mold  and  making  the 
weld.  The  time  taken  for  grinding  and  machining  will 
be  in  addition  to  this.  The  total  cost  of  making  a  weld 
to  a  gear  case  lug  will  average  about  $10  for  labor  and 
about  $20  for  material,  making  a  total  of  $30. 

In  comparing  the  time  taken  for  making  similar  welds 
by  the  electric  welding  method,  it  was  found  that  to 
weld  a  gear  case  lug  electrically  required  about  twelve 
hours  as  compared  with  eight  hours  for  thermit.  The 
cooling  of  the  thermit  welds  takes  from  three  to  four 
hours  additional,  and  there  is  more  machining  to  be 
done  where  thermit  is  used,  so  the  total  time  taken  is 
about  the  same  for  the  two  processes.  Railways  which 
have  had  experience  with  both  classes  of  welding  state 
that  the  principal  advantage  of  thermit  over  the  elec- 
trical process  is,  that  it  does  not  take  such  a  skilled 
operator  to  carry  out  the  process,  so  that  when  a  weld 
is  completed  they  feel  that  there  is  less  danger  of  the 
work  proving  unsatisfactory. 

Crucible  Lining  Is  an  Important  Factor 

The  crucible  and  the  thimble  through  which  the 
metal  runs  after  the  reaction  are  two  of  the  important 
factors  in  the  thermit  process.  The  high  temperature 
together  with  the  ebullition  of  the  molten  metal  during 
the  reaction,  necessitates  a  lining  which  is  not  only 
mechanically  strong,  but  of  a  very  highly  refractory 
substance.  It  has  been  found  that  magnesite-lined  cru- 
cibles are  the  only  ones  which  satisfy  these  conditions. 
This  material  is  furnished   in  the   form  of  magnesia 


tar.  The  tar  acts  as  a  binder  for  the  magnesite  and  is 
burned  out  in  the  process  of  baking  the  lining. 

In  the  usual  operation  required  for  welding  motor 
shells,  a  crucible  lining  will  stand  about  twelve  reactions 
before  it  becomes  so  thin  as  to  endanger  the  metal  cas- 
ing. Ordinarily  the  point  at  which  it  is  necessary  to 
have  the  crucible  relined  can  be  determined  by  watching 
for  heating  of  the  outside  sheet  iron.  If  a  dull  red 
spot  should  appear  during  the  reaction,  the  crucible 
should  not  be  used  again  until  it  is  relined. 

Crucibles  should  be  handled  very  carefully  as  the 
lining  is  liable  to  crack  and  fall  out  under  rough  treat- 
ment. It  is  also  always  important  that  they  be  stored  in 
a  dry  place,  as  the  lining,  being  porous,  will  absorb 
moisture,  and  produce  a  violent  thermit  reaction. 

A  certain  amount  of  slag  will  be  found  adhering  to 
the  inside  of  crucibles  after  they  have  been  used.    It  is 
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not  necessary  to  clean  out  this  slag,  as  it  is  a  very  re- 
fractory material  itself  and  can  do  nothing  but  help 
preserve  the  crucible  if  left  on.  At  the  bottom,  how- 
ever, in  the  vicinity  of  the  stone  and  thimble,  the  slag 
must  be  removed  so  as  to  clear  the  opening  of  the 
thimble  or  permit  the  old  thimble  to  be  knocked  out 
and  a  new  one  inserted.  Very  often  it  is  possible  to 
increase  the  life  of  crucibles  by  patching  the  linings 
with  magnesia  tar.  This  is  particularly  the  case  where 
they  wear  away  in  spots,  or  at  the  bottom.  In  the 
latter  case,  care  should  be  taken  to  patch  the  lining 
at  the  bottom  with  magnesia  tar  so  as  to  cover  the  stone. 
This  magnesia  tar  should  be  thoroughly  baked  before 
the  crucible  is  used.  In  some  cases  fire  clay  has  been 
used  for  patching  crucibles.  This  method  is  not  recom- 
mended, however,  and  it  will  be  found  that  if  magnesia 
tar  is  used  instead,  it  will  stand  up  much  better  under 
the  heat  of  the  thermit  reaction. 

Preparation  of  Materials  and  Lining  op  Crucibles 

To  line  the  sheet-iron  shell  of  the  crucible,  the  mag- 
nesia tar  should  be  heated  until  it  becomes  plastic.  A 
few  handfuls  should  then  be  placed  in  the  bottom  of  the 
crucible  shell  and  a  magnesia  stone,  as  shown  in  an 
accompanying  illustration,  should  be  inserted  in  thi)» 
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material  and\  centered  over  the  hole.  More  magnesia 
tar  should  then  be  rammed  around  the  stone  to  hold  it 
firmly  in  place.  The  cast-iron  crucible  cone  should  then 
be  placed  in  position  with  the  small  projecting  teat  at 
the  lower  end  set  in  the  hole  in  the  magnesia  stone. 
The  upper  part  can  then  be  centered  inside  the  shell  by 
means  of  wedges  inserted  at  equal  distances  along  the 
circumference.  The  magnesia  tar  can  then  be  rammed 
into  the  space  between  the  cone  and  the  shell  a  little  at  a 
time  and  tamped  hard,  for  upon  the  density  or  hardness 
of  the  lining  depends  the  life  of  the  crucible.  Special 
iron  tools  should  be  made  up  for  this  tamping  and 
should  have  flat  ends.  Good  hard  blows  should  be 
struck  with  a  hammer  on  the  upper  end  of  the  tool  when 
ramming,  or  what  is  better  still,  a  pneumatic  bench  ram- 
mer can  be  used  for  this  purpose.  The  material  should 
be  added  a  little  at  a  time,  as  the  better  and  more  uni- 
form the  tamping  the  longer  the  crucible  will  last.  As 
the  mass  nears  the  top  the  wooden  wedges  should  be  re- 
moved, as  the  lining  already  in  place  will  hold  the  cone 
in  position. 

It  is  necessary  to  remove  the  cone  before  baking  and 
to  place  a  layer  of  wrapping  paper  or  newspaper  over 
the  tar  lining  so  as  to  prevent  the  sticking  of  the  cone 
to  the  lining  after  baking.  Before  the  cone  is  taken 
out,  a  mark  should  be  made  with  a  piece  of  chalk  on  the 
cone,  and  the  point  opposite  it  should  be  marked  on 
the  lining,  so  that  when  the  cone  is  withdrawn  it  may 
be  placed  exactly  as  before.  After  the  cone  has  been  re- 
placed, a  crucible  ring  should  be  placed  around  the  top 
and  luted  carefully  with  fire  clay  to  protect  the  upper 
part  of  the  lining  from  the  heat  while  baking.  It  is  also 
good  practice  to  place  damp  fire  clay  around  the  bottom 
of  the  crucible  and  inside  of  the  stone  for  the  same 
purpose. 

The  baking  of  the  lining  is  carried  out  in  an  oven. 
The  heat  should  gradually  be  raised  until  the  cast  iron 
cone  becomes  red  hot,  and  this  temperature  should 
be  maintained  until  fumes  stop  rising  from  the  tar, 
after  which  it  can  be  allowed  to  cool  gradually  before 
removing  from  the  oven.  If  the  crucible  is  baked  too 
long,  the  lining  will  appear  crumbly  and  the  life  of 
the  crucible  will  be  very  much  shortened.  Baking  for 
too  short  a  time  will  leave  some  of  the  tar  in  the  lining 
and  cause  a  violent  thermit  reaction.  When  cool,  the 
luting  may  be  removed  and  the  cone  taken  out,  when 
the  crucible  is  ready  for  use. 

Worn  Thimbles  Should  Be  Replaced 
WITH  New  Ones 

The  portion  that  has  to  withstand  the  most  severe 
strain  of  all  is  the  part  at  the  bottom  of  the  crucible, 
or  the  walls  of  the  hole  through  which  the  metal  is 
tapped.  It  has  to  stand  the  wash  and  pressure  of  the 
moving  liquid  metal  and  slag  under  great  heat.  The 
magnesia  stone,  which  is  centered  in  the  bottom  of  the 
crucible  and  around  which  the  material  for  lining  is 
packed,  has  a  tapered  hole  in  the  center.  The  thimbles 
are  of  the  same  taper  as  the  holes  in  the  magnesia  stone 
and  are  set  into  the  latter  as  shovra  in  the  illustration 
on  page  584,  which  gives  the  various  details  in  the  con- 
struction and  lining  of  a  crucible.  When  the  thimble 
requires  replacing  either  due  to  enlargement  of  the  hole 
or  to  the  thimble  becoming  split  or  cracked,  it 
can  be  knocked  out  and  replaced  with  a  new  one,  so 
that  the  full  life  of  the  crucible  may  be  utilized.  The 
thimbles  should  be  wrapped  with  one  layer  of  uncreased 
paper  before  being  placed  in  position. 


The  Restoration  of  Truck  Frames  by 
Electric  Welding 

By  J.  M.  Calder  (A.M.I.E.E.) 

Chief  Assistant  Engineer  Reading   (Eng. )   Corporation  Tramways 

AN  AMERICAN  critic  recently  observed  that  upon 
the  conclusion  of  hostilities  most  of  the  rolling  stock 
of  street  railways  which  had  been  in  use  for  any  lengthy 
period  would  be  consigned  to  the  scrap  heap. 

When  an  opportunity  presents  itself  to  this  individual 
to  witness  some  of  the  excellent  repair  work  now  being 
executed  on  rolling  stock  by  the  application  of  electric 
welding  he  may  have  reason  to  withdraw  his  somewhat 
bold  statement. 

The  introduction  of  this  method  of  restoring  worn 
parts  and  so  saving  expensive  renewals  commends  itself 
to  the  attention  of  engineers  associated  with  the  upkeep 
of  all  tramway  material.  To  cover  the  whole  repair 
ground  work  would  be  a  somewhat  comprehensive  task, 
consequently  the  writer  has  chosen  to  deal  with  that 
part  of  the  truck  upon  which  much  depends  as  regards* 
the  stability  of  the  tramcar — notably,  the  side  frame. 
As  this  class  of  work  is  so  general  in  character,  the  side 
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SIDE  FRAME  OF  BRILL  MAXIMUM  TRACTION  TRUCK 

frame  of  a  Brill  maximum-traction  truck,  which  has  just 
been  under  overhaul  and  repair,  will  be  the  subject  of 
our  consideration. 

Prior  to  the  stripping  of  the  trucks  for  overhaul  it 
was  found  that  no  satisfactory  setting  of  the  brakes 
could  be  effected  because  of  the  excessive  clearance  due 
to  severe  wear  on  the  cheeks  of  the  horn  boxes  of  the 
side  frames,  and  also  on  the  cheeks  of  the  journal  boxes. 
Measurements  of  the  journal  boxes  taken  showed  that 
the  vertical  sides  which  ride  under  the  horn  boxes  were 
not  parallel,  consequently  these  were  machined  so  as  to 
make  them  parallel.  This  point  is  worthy  of  note,  chiefly 
because  the  measurement  of  the  horn  boxes  which  are 
under  repair  are  inter-dependent  on  the  size  of  the 
respective  journal  boxes  belonging  to  them.  The  journal 
boxes  now  being  trued  up,  we  turn  our  attention  to  the 
side  frames.  Measurements  taken  showed  that  the  side 
wear  varied  from  i  in.  to  i  in.,  chiefly  on  the  cheeks 
marked  "B"  and  "C"  (see  sketch) .  Temporary  centers 
were  placed  on  the  horn  boxes  and  vertical  parallel  lines 
were  scribed  on  the  face  around  the  horn  box,  showing 
the  depth  of  recess  which  would  accommodate  the  steel 
plate  about  to  be  inserted,  and  so  form  a  new  working 
face.  The  frame  was  then  "set  up"  in  a  shaping  ma- 
chine and  the  cheek  machined  to  the  line  marked  thereon. 

When  this  was  done  the  steel  plate,  suitably  dimen- 
sioned, was  carefully  fitted  to  the  recess.  On  the  op- 
posite cheek  of  this  horn  box  is  fitted  a  renewable  cheek 
plate  secured  to  the  side  frame  by  means  of  two  bolts. 
To  renew  this  plate  (see  "A"  and  "D"  on  sketch)  it  was 
necessary  only  to  replace  the  same  by  a  new  one,  in 
order  to  make  good  this  side  or  cheek  of  the  horn  box. 
Upon  bolting  up  the  latter  plate,  the  other  one,  which 
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is  now  ready  to  be  welded  on,  was  temporarily  inserted 
in  position,  and  held  there  by  means  of  a  steel  rod  of 
about  i  in.  diameter,  and  about  -^  in.  longer  than  the 
actual  gap  of  the  horn  box.  This  rod  was  used  to  fasten 
the  loose  plate  in  position,  and  so  keep  it  in  place  ready 
for  the  electric  welding  operation.  The  simplicity  of 
the  latter  operation  needs  no  lengthy  explanation.  The 
supply  voltage  was  about  50  to  100  volts  and  a  current 
of  about  120  amp.  was  taken.  The  electrode  used  for 
welding  was  composed  of  Swedish  iron  positive  in  polar- 
ity while  the  truck  frame  was  connected  to  the  negative 
side  of  the  supply  circuit.  After  the  welding  was  fin- 
ished the  surplus  metal  around  the  newly-welded  plate 
and  frame  was  cleaned  off.  The  horn  box  of  the  side 
frame  had  every  appearance  of  being  a  sound  job,  likely 
to  endure  for  many  years  to  come  the  hard  service  wear 
which  would  probably  be  imposed. 

Were  it  not  possible  to  apply  electric  welding  to  the 
repair  work  of  these  frames  the  job  would  certainly 
be  much  more  difficult  and  expensive.  A  glance  at  the 
sketch  will  reveal  to  any  engineer  the  trouble' likely  to 
be  experienced  in  setting  up  special  drilling  gear,  if 
bolted  instead  of  welded  plates  were  to  be  fitted  to  the 
sides.  The  ordinary  drilling  tackle  could  not  possibly 
be  applied  owing  to  the  peculiar  design  of  the  frames. 
Furthermore,  the  depth  of  the  metal  to  be  drilled  and 
other  incidental  work,  such  as  specially  fitted  bolts, 
recesses  to  be  machined,  etc.,  all  contribute  to  increased 
costs,  which  electric  welding  is  likely  to  relieve. 


Machine  for  Testing  Jacks  Under  Pressure 

By  E.  R.  Pike 

Assistant   to    Superintendent,    Fifty-second    Street   Surface    Repair 
Shop,  Brooklyn  Rapid  Transit  Company 

THE  device  shown  in  the  accompanying  illustration 
was  built  for  testing  jacks  after  they  had  been  re- 
paired in  the  Fifty-Second  Street  surface  repair  shop 
of  the  Brooklyn  Rapid  Transit  Company.  It  has  proved 
very  efficient  and  in  addition  to  being  very  simple  and 
inexpensive  to  build,  there  have  been  absolutely  no 
maintenance  pharges  of  any  kind  for  its  upkeep  since 
its  installation  a  number  of  years  ago. 

The  device  consists  of  a  forging  or  yoke  long  enough 
to  permit  the  three  coil  springs,  which  were  old  springs 
removed  from  Brill  22E  truck  side  bearings,  to  go  in 
between  when  placed  end  to  end.  It  will  be  seen  from 
the  accompanying  illustration  that  there  are  six  springs 
or  two  batteries  of  three  springs  each  used  in  this  con- 
struction. By  this  arrangement  the  necessary  spring 
resistance  was  obtained  without  the  necessity  for  plac- 
ing all  six  springs  end  to  end.  This  latter  construction 
would  have  required  a  yoke  twice  th^  length  of  the  one 
now  in  use.  A  piece  of  2-in.  round  steel  passes  up  be- 
tween the  two  sets  of  springs.  The  upper  portion  of 
this  rod  is  turned  down  to  li  in.  diameter  and  this 
forms  a  shoulder  on  which  the  plate  rests  that  supports 
the  springs  at  the  bottom.  Two  pieces  of  li  in.  round 
cold-rolled  steel  pass  up  through  the  center  of  the 
•springs  and  through  the  collar  on  which  the  springs 
set,  so  as  to  keep  them  in  central  position.  The  yoke 
is  riveted  to  three  brackets  which  are  in  turn  fastened 
to  an  iron  column  with  a  thrust  forging  at  both  top  and 
bottom  to  relieve  the  shearing  strain  on  the  tap  bolts 
used  for  fastening  these  brackets  to  the  post.  As  no 
castings  are  used  in  making  this  device  the  labor  and 
material  cost  are  greatly  decreased. 

Before  the  device  was  placed  in  position   and  fast- 
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ened  to  the  column,  it  was  taken  to  a  hydraulic  wheel 
press  and  calibrated.  Indicating  marks  were  put  on 
the  lower  part  of  the  push  rod  to  correspond  to  the  read- 
ing of  the  gage  on  the  hydraulic  press.  Calibration 
marks  of  2,  5,  10  and  15  tons  will  be  seen  in  the  ac- 
companying illustration. 

To  test  a  jack,  it  is  placed  on  the  floor  directly  under 
the  center  of  the  push  rod  and  then  raised  by  working 
the  jack  handle.  Either  hydraulic  or  the  automatic 
lowering  types  of  trip  jacks  may  be  tested.  The  jack 
under  test  is  raised  until  the  push  rod  of  the  testing 
machine  has  been  pushed  up  and  the  springs  compressed 
to  correspond  to  the  capacity  of  the  jack  being  tested. 

With  the  above  method  of  testing  it  is  evident  that 
the  jack  is  subjected  to  practically  the  same  strain  as  it 
would  be  were  it  being  used  in  actual  service  and  all 
possibility  of  failure  is  thereby  eliminated.  The  method 
of  supporting  and  installing  such  a  testing  machine  can 
be  varied  to  suit  the  condition  where  it  is  installed.  It 
may  be  fastened  either  to  the  wall  or  to  any  other  suf- 
ficiently strong  part  of  the  shop  which  will  stand  the 
strain.  Any  coil  springs  may  also  be  used  which  are 
on  hand  and  have  sufficient  capacity. 
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Maintenance  of  Door  Operators 

The  Writer  Outlines  the  Methods  Used  for  Operating  and  Controlling  the  Movement  of  Doors,  Gives  the 

Provisions  Desirable  for  Emergency  Operation  and  Describes  the  General  Methods  Used 

in  the  Inspection  and  Overhauling  of  Door  Operators 

By  GEORGE  E.  OAKLEY 

Sales  Engineer  Consolidated  Car-Heating  Company,  Albany,  N.  T. 


PNEUMATIC  engines  for  the  operation  of  doors 
of  surface,  elevated  and  subway  cars  are  now  con- 
sidered as  a  necessary  component  of  the  car  equip- 
ment. This  is  true  of  all  new  subway,  elevated,  center- 
entrance  and  one-man  surface  cars,  and  is  rapidly  ap- 
proaching this  condition  in  the  case  of  the  end  entrance 
type  of  car,  although  I  noticed  in  a  recent  issue  of  one 
of  the  trade  papers  that  certain  air-brake  engineers 
class  this  part  of  the  car  equipment  as  "parasites." 
Pneumatic  door  operators  are  used  for  operating  sliding 
doors,  with  and  without  folding  steps,  and  folding  doors 
with  folding  steps. 

There  are  various  methods  used  for  controlling  the 
operation  of  the  doors,  briefly  described  as  follows: 
The  door  operator  is  provided  with  a  main  valve  which 
in  one  position  connects  the  closing  cylinder  of  the 
operator  with  the  air  supply  and  the  opening  cylinder 
to  exhaust,  and  in  the  other  position  of  the  valve  the 
opening  cylinder  is  connected  with  the  air  supply  and 
the  closing  cylinder  to  exhaust.  In  some  cases  this 
valve  also  cuts  off  the  air  supply  at  the  end  of  the 
piston  travel  and  connects  both  cylinders  to  exhaust. 
This  valve  is  of  the  rotary,  slide,  or  pin-valve  type  and 
is  mechanically,  electrically  or  electro-pneumatically 
operated.  When  the  main  valve  is  mechanically  con- 
trolled there  is  a  system  of  levers  connecting  the  valve 
with  an  operating  staff  located  at  the  conductor's  sta- 
tion to  which  is  fitted  a  small  immovable  operating 
handle.  In  the  case  of  electrically  operated  valves,  the 
main  valve  is  operated  direct  by  solenoids  which  are 
energized  by  means  of  push  buttons  or  switches  so 
located  as  to  be  convenient  for  the  conductor.  The 
electro-pneumatic  control  is  obtained  by  the  use  of 
an  auxiliary  set  of  electric  valves,  operated  from  push 
buttons.  These  valves  are  of  the  pin-valve  type,  and 
when  the  coil  of  one  of  the  valves  is  energized  by  push- 
ing one  of  the  buttons,  say  the  opening  button,  the 
valve  is  opened  and  this  produces  an  unbalanced  condi- 
tion of  air  pressure  between  the  two  sides  of  a  small 
piston,  and  the  resulting  movement  of  this  small  piston 
is  communicated  to  the  main  valve,  thus  throwing  the 
valve  to  the  opening  position.  By  pressing  the  closing 
button  the  other  auxiliary  valve  is  energized,  which 
throws  the  main  valve  to  the  closing  position.  These 
methods  of  control  are  all  satisfactory,  the  one  to  be 
used  depending  upon  the  conditions  of  service,  operation 
and  class  of  car. 

In  the  case  of  sliding  doors  the  general  practice  is  to 
provide  an  operator  for  each  door,  but  in  some  cases  the 
door  operator  is  located  above  the  doors  and  one  opera- 
tor works  two  doors.  For  folding  doors,  one  operator 
controls  two  two-leaf  doors  and  the  folding  step  and  is 
located  above  the  doors  or  underneath  the  car. 

Two  Types  of  Door  Operators  Used 

There  are  two  general  types  of  door  operators  in  use 
— the  direct  drive  and  the  geared  type.  In  the  direct 
drive  type  the  movement  of  the  piston  is  communicated 


direct  to  the  door  through  levers  or  a  connecting  link. 
In  the  geared  type,  the  movement  of  the  piston  is 
communicated  to  the  door  through  a  rack  and  pinion 
in  the  operator  and  an  arm  pinned  to  the  pinion  shaft. 

The  latter  type  drive  is  coming  into  more  general 
use,  as  it  can  be  installed  to  better  advantage  in 
cars  of  the  cross-seat  type.  Also  in  geared  type 
operators  for  sliding  doors  provision  is  made  for 
automatically  cutting  off  the  air  supply  to  the  cylinders 
when  the  stroke  of  the  piston  is  completed,  so  that 
there  is  no  air  pressure  in  the  cylinders  except  while 
the  door  is  in  motion.  This  reduces  to  a  minimum  the 
consumption  of  air  and  prolongs  considerably  the  life 
of  the  piston  leathers.  Although  there  is  no  air  pres- 
sure in  the  cylinder  to  hold  the  door  in  the  closed  posi- 
tion, it  is  impossible  to  open  the  door  by  pushing  against 
it,  nor  will  it  work  open  due  to  the  vibration  of  the 
moving  car,  as  the  driving  arm  of  the  door  operator 
travels  down  to  a  locked  position  when  closing  the  door, 
and  the  only  way  to  open  the  door  is  by  means  of  an 
emergency  handle  keyed  to  the  door  operator  shaft. 

As  a  number  of  surface  and  subway  cars  have  all 
the  doors  equipped  with  this  type  of  door  operator 
it  is  necessary  to  provide  means  whereby  one  door 
on  each  side  of  the  car,  in  the  case  of  surface  cars,  and 
one  door  on  each  side  and  the  two  body  end  doors,  in  the 
case  of  subway  cars,  may  readily  be  opened  from  the  out- 
side in  case  the  car  is  laid  up  in  the  yard  with  all  doors 
closed.  Where  the  doors  are  controlled  by  means  of  push 
buttons,  provision  is  made  for  opening  the  doors  from 
outside  the  car  by  providing  special  push  buttons  so  con- 
structed and  located  as  not  to  be  readily  operated  by 
passengers  from  the  station  platforms  or  the  street. 
It  is  also  desirable  to  provide  some  means  for  opening 
these  doors  by  hand  from  the  outside  of  the  car  in 
case  certain  switches  inside  the  car  should  be  open,  thus 
cutting  off  the  current  supply  to  the  push  buttons  or 
should  there  be  no  air  on  the  car.  Thus  in  addition 
to  having  the  external  push  buttons  a  mechanical  de- 
vice is  provided  by  means  of  which  the  driving  arm  of 
the  door  operator  can  be  raised  to  a  height  sufficient  to 
allow  the  door  to  be  pushed  open  by  hand. 

Provision  for  Emergency  Operation  of  Doors  Is 
Essential 

It  is  always  possible  to  open  the  doors  from  inside 
the  car  in  case  the  current  supply  or  air,  or  both,  should 
fail,  but  in  some  instances  public  service  commissions 
have  requested  that  provision  be  made  in  connection 
with  the  door  equipment  of  surface  cars  for  easily  and 
quickly  accomplishing  this  by  the  conductor  or  the 
passengers  in  case  of  accident  and  resultant  excitement. 
Hence  in  some  installations  when  the  direct  drive  door 
operator  is  used  there  is  a  disconnecting  device  for 
each  door,  so  arranged  that  by  pulling  a  handle  located 
in  a  convenient  place  the  door  is  disconnected  from  the 
door  operator  and  is  then  easily  pushed  open  by  hand. 
Another  method  of  accomplishing  the  same  result,  and 
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which  is  probably  more  satisfactory  as  it  is  less  com- 
plicated and  requires  very  little  maintenance,  is  to  ar- 
range the  emergency  opening  device  so  that  the  pulling 
of  the  emergency  handle  will  throw  the  door  valve  to 
the  opening  position.  Then  if  there  is  any  air  on  the 
car  the  door  will  immediately  open;  if  there  is  no 
air,  the  door  can  easily  be  pushed  open  by  hand.  When 
the  cars  are  equipped  with  the  geared-type  machine 
which  cuts  off  the  air  at  the  end  of  the  stroke,  the 
emergency  opening  device  is  so  arranged  that  by 
pulling  the  emergency  handle  the  driving  arm  of  the 
door  operator  is  raised  up  high  enough  to  allow  the 
doors  to  be  pushed  open  by  hand. 

Two  other  special  features  in  connection  with  door 
operator  installations  are  the  collapsible  shoe  as  ap- 
plied by  the  Interborough  Rapid  Transit  Company  to 
the  front  edge  of  the  doors  of  subway  cars  and  the 
collapsible  driving  arm  of  door  operators  used  by  the 
New  York  Municipal  Railway  and  the  Long  Island  Rail- 
road. With  the  collapsible  shoe  equipment,  in  case  the 
door  when  closing  strikes  a  passenger  the  movement  of 
the  door  is  reversed  and  the  door  then  travels  in  the 
opening  direction  until  the  obstructing  pressure  on  the 
shoe  is  removed,  when  the  movement  of  the  door  is 
again  automatically  reversed  and  the  door  goes  on  to  the 
closed  position.  With  the  collapsible  driving  arm,  which 
is  for  the  purpose  of  guarding  against  passengers  get- 
ting caught  and  held  by  the  door  when  it  closes,  it  is 
possible  to  push  the  door  open  about  4  in.  from  the 
fully  closed  position,  which  is  sufficient  to  allow  a  per- 
son to  free  his  arm  or  foot  if  caught  by  the  closing 
door.  When  the  pressure  against  the  door  is  released, 
the  compression  springs  of  the  collapsible  driving  arm 
return  the  door  to  the  fully  closed  position. 

Easy  Access  to  All  Parts  Reduces 
Maintenance  Costs 

In  taking  up  the  question  of  maintenance  of  pneu- 
matic door  operators  it  might  be  well  to  first  consider 
the  question  of  installation  at  the  time  the  cars  are 
built,  as  the  nature  of  the  installation  will  to  a  large 
extent  affect  the  service  obtained  and  the  maintenance 
required.  The  railroad  engineers,  car  builders  and 
manufacturers  should  work  together  with  the  object 
in  view  of  obtaining  an  installation  which  will  provide 
for  maximum  ease  of  access  to  all  parts  of  the  apparatus, 
consistent,  of  course,  with  the  essential  features  of  the 
particular  car  design.  If  the  equipment  is  so  installed 
that  it  is  difficult  or  unhandy  for  the  shopmen  to  in- 
spect or  work  on  the  apparatus,  it  simply  means  that  the 
equipment  is  going  to  be  slighted  and  not  given  the 
proper  attention;  or,  in  case  the  shopmen  and  foremen 
are  conscientious  and  do  their  work  properly  irrespec- 
tive of  time  and  trouble  required,  it  means  that  the  cost 
of  maintenance  will  be  excessive — two  results  which 
are  absolutely  unnecessary.  It  is  not  to  be  inferred 
from  these  remarks  that  pneumatic  door  operators  re- 
quire an  unnecessary  amount  of  attention,  but  any  part 
of  the  car  equipment  having  moving  parts  requires 
more  or  less  attention  and  should  be  inspected  regularly, 
and  the  door  operators  are  really  an  important  part 
of  the  equipment.  Not  only  should  the  question  of  ac- 
cessibility be  considered  when  making  the  original  lay- 
out, but  also  ample  clearance  should  be  allowed  for  the 
doors  and  any  moving  external  part  of  the  operators. 
It  is  quite  essential  that  these  points  be  kept  in  mind 
when  details  of  the  installation  are  being  worked  up, 


in  order  that  the  best  results  be  obtained  from  the 
pneumatic  door  operators. 

The  basis  of  inspection  and  overhauling  should  be 
the  same  as  for  the  control  and  air-brake  equipment, 
whether  this  be  time  or  mileage.  The  mileage  basis, 
when  the  mileage  is  accurately  kept,  is  undoubtedly  the 
more  equitable,  but  in  any  case  there  is  no  reason  for  a 
separate  basis  of  inspection  for  the  pneumatic  door 
operators. 

Attention  Necessary  on  Inspection 

In  inspecting  this  part  of  the  car  equipment,  the 
doors  should  first  be  operated  to  see  whether  or  not 
they  operate  properly  and  at  the  required  speed.  If  the 
operation  of  the  doors  is  all  right,  the  door  slides, 
driving  arm,  levers  or  connecting  links  and  door  hangers 
should  then  be  examined  to  see  that  there  are  no  loose 
screws,  pins  or  bolts,  and  that  there  are  no  excessively 
worn  parts;  the  door  slides  and  door  sheaves  should  be 
given  a  little  oil  if  necessary,  and  the  valves  should  be  in- 
spected to  see  that  they  are  not  leaking.  In  the  case  of 
some  of  the  older  type  equipments  with  a  rotary  valve 
not  attached  to  the  engine  body,  these  valves  should  be 
oiled  on  inspection.  I  will  not  attempt  to  state  what  to  do 
in  case  the  doors  do  not  operate  properly,  as  the  shopmen 
soon  learn  where  to  look  for  the  trouble  from  the  manner 
in  which  the  doors  behave.  It  is  quite  essential  that  the 
doors,  door  hangers  and  tracks  be  maintained  in  good 
condition,  and  that  the  doors  work  freely,  as  any 
trouble  here  will  seriously  affect  the  operation  of  the 
door  equipment.  Where  collapsible  shoes  or  discon- 
necting devices  are  used,  they  should  be  tried  out  and 
their  various  parts  carefully  inspected. 

The  older  types  of  door  operators  should  be  over- 
hauled once  a  year,  while  the  later  types,  the  construc- 
tion of  which  permits  of  the  piston  leathers  and  other 
moving  parts  being  kept  in  better  condition  due  to  im- 
proved lubrication  facilities,  can  easily  be  placed  on 
the  same  overhauling  basis  as  for  the  car. 

Operators  Should  Be  Removed  From  Car  for 
Overhauling 

The  door  operators  should  be  removed  from  the  car, 
taken  to  the  overhauling  bench  and  completely  taken 
apart  and  the  various  parts  thoroughly  cleaned.  The 
piston  leathers  should  be  removed  and  new  leathers  (a 
supply  of  which  should  be  kept  in  oil  of  the  same  kind 
as  used  in  the  door  operator)  installed.  The  leathers 
which  are  removed  should  be  examined  and  those  found 
to  be  in  good  condition  saved,  as  these  leathers  can  be 
used  to  replace  leathers  which  might  become  defective 
between  overhauling  dates.  The  various  parts  of  the 
operator  should  be  carefully  examined  and  those  parts 
replaced,  the  condition  of  which  would  indicate  that 
they  might  cause  defective  door  operation  before  the 
next  overhauling  date.  The  valve  parts  and  ports  should 
be  thoroughly  cleaned  and  valves  ground  in  or  renewed 
where  found  necessary.  The  overhauling  bench  should 
be  equipped  with  air  connections  so  that  the  door  oper- 
ators after  being  assembled  may  be  tested  out  in  order 
to  make  certain  before  putting  the  operators  back  in 
the  car  that  they  work  properly  and  that  there  are 
no  leaks. 

While  the  door  operators  are  being  overhauled  on  the 
bench,  the  doors,  hangers,  levers,  etc.,  should  be  gone 
over  and  put  in  good  condition ;  the  air  pipes  blown  out 
and  the  air  strainers  removed  and  cleaned. 
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MOTOR  SIDE  OF  CAR  SHOWING  SECTION  REMOVABLE  FOR 
CRANKING  PURPOSES 


CONTROL  SIDE  OF  CAR  SHOWING  BRAKE  LEVER 
ON  OUTSIDE  AND  CT^UTCH  LEVER  INSIDE 


Interurban  Motor  Section  Cars 

Detroit  United  Railway  Is  Equipping  Interurban 
Divisions  with  Section  Cars — Built  to  Ob- 
tain Low-Speed  Feature  for  Safety 

THERE  is  little  need  to  emphasize  the  value  of  motor 
section  cars  for  an  interurban  road  of  any  con- 
siderable mileage.  The  energy  of  the  men  that  is  saved 
for  their  more  necessary  work  and  that  for  which  they 
are  primarily  employed  will  more  than  pay  for  the 
cars  in  a  short  period.  Instead  of  reaching  the  job 
fagged  out  and  ready  for  a  rest  they  arrive  full  of 
"pep"  after  an  exhilarating  ride  in  the  morning  air. 
In  addition,  due  to  the  labor  shortage  of  the  last  few 
years,  it  has  been  almost  impossible  to  get  section  men 
to  pump  the  old  style  hand  car.  And  then  there  is  an- 
other point  which  generally  carries  considerable  weight, 
and  that  is  the  matter  of  time  consumed  in  getting  to 
the  job.  The  Detroit  United  Railway,  which  operates 
some  584  miles  of  interurban  lines,  claims  that  the  case 
of  an  electric  line  differs  from  that  of  a  steam  line  and 
that  speed  is  not  the  only  point  to  consider. 

John  Kerwin,  superintendent  of  tracks,  places  more 
value  on  the  safety  of  his  men  than  he  does  on  a  little 
time  saved,  and  he  does  not  believe  that  they  should 
travel  over  the  road  in  a  section  car  at  30  m.p.h.  It  is 
his  opinion  that  even  on  steam  roads  at  the  present 
time  safety  is  sacrificed  for  speed  much  more  than  is 
necessary.  Consequently,  much  investigating  and  ex- 
perimenting have  been  done,  and  failing  to  find  a  car 
that  entirely  filled  the  requirements  laid  down  the  De- 


troit United  Railway  is  building  its  own  motor  section 
cars. 

The  general  design  of  the  car  bodies  is  as  shown  in 
the  accompanying  drawings,  the  wooden  members  being 
oak  throughout.  The  wheels  are  standard  20-in.  steel 
wheels  and  are  purchased  from  an  outside  source.  The 
motor  used  on  this  car  is  a  New  Way,  one-cylinder,  4- 
horsepower,  4-cycle  engine  with  clutch  control  and  one- 
way one-speed  operation.  The  engine  is  air  cooled, 
equipped  with  Holly  carburetor  and  Bosch  magneto, 
and  the  flywheel  travels  at  a  speed  of  800  r.p.m. 

The  car  is  chain  driven  from  a  sprocket  on  the  rear 
axle  with  a  gear  reduction  of  four  to  one,  there  being 
sixty  teeth  on  the  axle  sprocket  and  fifteen  teeth  on 
the  motor  sprocket.  The  motor  sprocket  is  made  in  the 
track  department  shops  and  is  keyed  onto  the  axle.  The 
resultant  speed  ranges  from  5  to  12  m.p.h. 

The  motor  weighs  about  250  lb.,  and  the  car  com- 
plete weighs  450  to  500  lb.  This  makes  it  possible  for 
two  men  to  handle  the  car  with  comparative  ease  and 
four  men  can  lift  it  bodily.  There  is  a  total  seating 
capacity  for  eight  men.  The  car  is  braked  on  all  four 
wheels  by  means  of  a  hand  lever  the  brakes  being  wood 
blocks  lined  with  strips  of  leather  belting. 

At  the  present  time  there  are  five  cars  which  have 
been  in  operation  for  several  months,  and  more  will  be 
built  from  time  to  time  as  necessary.  The  cars  make 
20  miles  to  the  gallon  of  gasoline,  giving  an  estimated 
total  operating  cost  of  approximately  li  cents  per 
mile.  The  total  cost  of  the  machine  is  about  $250,  of 
which  $125  is  for  the  motor. 
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Conditions  Govern  the  Choice  of  Rail  Bonds 

Several  Common  Types  of  Rail  Bonds  Are  Discussed 
and  Their  Adaptation  to  Conditions  Is  Pointed  Out 


By  G.  H.  McKELWAY 

Engineer  of  Distribution,  Brooklyn   Rapid  Transit   System 


THE  first  bonds  used  to  connect  track  rails  were 
of  iron  wire  and  were  riveted  into  the  web  of  the 
rail.  These  very  much  resembled  the  bonds  now 
used  for  the  track  circuits  controlling  signals,  except 
that  the  material  differed.  When  it  was  found  that 
greater  conductance  than  that  afforded  by  iron  wire  was 
desirable,  a  change  was  made  to  copper  and  the  cross- 
section  of  the  conductor  was  increased  until  solid  bonds 
of  No.  0000  capacity  are  now  common.  There  is  very 
little  danger  of  a  heavy  solid  bond  being  broken  by  the 
movement  and  vibration  of  the  rails,  as  is  the  case 
when  strands  or  ribbons  are  used  for  the  conductors.  On 
account  of  the  stiffness  of  solid  bonds,  however,  they 
act  as  levers  which  tend  to  loosen  the  bond  terminals 
as  the  rails  move.  Therefore,  while  the  conductor  it- 
self is  not  so  liable  to  be  damaged  as  when  made  in 


below  the  line  of  the  track  bolts  there  will  be  a  some- 
what larger  opening,  with  a  smaller  one  above  the  bolts. 
When  this  condition  occurs  it  can  be  met  by  the  use  of 
"unbalanced"  branches  in  the  conductor,  that  is,  one  of 
the  branches  will  be  of  smaller  cross-section  than  the 
ether,  although  the  total  cross-section  of  both  of  the 
branches  will  equal  the  section  desired  for  the  bond. 
Often  the  openings  are  rectangular  rather  than  square 
and  the  distance  above  and  below  the  bolt  holes  are 
greater  than  that  between  the  web  of  the  rail  and  the 
joint  plate.  In  such  a  case  the  round  .stranded  wire  is 
not  suitable  and  a  rectangular  form  must  be  found  that 
will  pass  through  the  rectangular  holes.  Then,  instead 
of  making  up  the  conductors  from  round  wires,  they  are 
formed  from  flat  ribbons  of  copper,  these  ribbons  be- 
ing  approximately 


3L    in.    thick    and    generally    about 


FIG.  1- 


-TYPE  F-3-T  BOND;  FIG.  2 — TYPE  C.   S.. — 04  CROWN  BOND;    FIG.    3^ — TYPE   U.    P., — 01    UNITED    STATES    BOND; 
FIG.  4 — TYPE  U.  P., — 04  UNITED  STATES  BOND;  FIG.  5 — CROWN  TRIPLEX  RAIL,  BOND 


another  form,  the  bond  as  a  whole  is  less  efficient  be- 
cause of  its  weakness  at  the  terminals. 

In  order  to  avoid  this  lever-like  action  a  more  flexible 
conductor  was  needed  and  stranded  wire  was  naturally 
made  use  of.  This  is  much  more  satisfactory  and  does 
away  entirely  with  the  twisting  action  on  the  terminals. 
At  the  same  time,  if  the  bond  is  properly  designed  and 
made  and  if  the  individual  strands  are  of  sufficient 
length  and  of  proper  cross-section  there  is  but  little 
chance  of  their  becoming  broken.  It  is  no  fault  of  the 
stranded  bond  that  it  is  not  used  universally.  In  some 
forms,  it  costs  more  than  other  bonds  similar  in  length 
and  conductivity  but  the  principal  drawback  to  its  use 
is  due  to  the  poor  design  of  the  joint  plates  with  which 
so  many  rails  are  equipped.  This  trouble  does  not  ap- 
pear when  the  bonds  are  used  outside  of  the  plates  but  it 
becomes  serious  when  space  must  be  found  for  the 
bonds  between  the  plates  and  the  rails. 

The  most  common  size  of  bond  is  No.  0000.  A  strand- 
ed bond  of  that  size  requires  a  space  at  least  J|  in. 
square  to  pass  through,  and  in  order  to  avoid  pinching 
still  more  room  is  really  needed.  There  are  few  joints 
made  with  such  a  large  clearance  so  that  the  most  ob- 
vious step  is  to  make  a  bond  with  two  conductors  con- 
necting its  terminals.  If  both  of  the  conductors  are  of 
the  same  size  then  for  a  No.  0000  bond  the  size  of 
each  of  the  conductors  will  be  No.  0  and  the  opening 
needed  by  each  one  can  be  reduced  to  i  in.  x  i  in.  With 
many  joints  even  this  requirement  is  too  great  and  two 
openings  of  that  size  cannot  be  found,  although  often 


I'j;  in.  wide.  Sometimes  ribbons  are  of  nearly  double 
that  width  and  on  other  occasions  they  are  hardly  half 
as  wide.  The  number  of  ribbons  in  the  branches  varies 
v^ith  the  size  of  the  bond  and  these  are  usually  from 
one  and  a  half  to  two  times  as  many  on  the  lower 
branch  as  in  the  upper. 

There  is  still  another  type  of  bond  conductor  used 
under  the  plates  where  the  clearances  are  limited.  This 
is  a  stranded  two-branch  bond  but,  instead  of  leaving 
the  conductor  round,  it  is  squeezed  into  the  shape  shovra 
in  one  of  the  illustrations  and  it  then  takes  up  no  more 
room  than  a  ribbon  bond.  The  most  recent  develop- 
men  is  knovm  as  the  "triplex"  bond  and  consists  of  three 
branches,  a  fairly  large  conductor  passing  above  the 
line  of  bolt  holes  and  one  large  and  one  small  wire  run- 
ning through  the  opening  beneath  the  bolts.  This  last- 
named  bond  has  not  been  on  the  market  long  enough 
to  have  had  a  thorough  try-out,  but  it  requires  less  room 
than  a  stranded  bond  with  only  two  branches  and  should 
have  a  longer  life  than  the  stranded  type  which  has 
been  squeezed  out  of  its  round  shape. 

With  the  com.paratively  short  bonds  used  under  the 
plates  there  would  not  be .  sufficient  flexibility  if  the 
strands  or  ribbons  ran  practically  straight  from  one 
term.inal  to  the  other,  and  so  they  are  looped  or 
"crimped"  or  "tucked,"  as  it  is  variously  called,  as 
near  the  center  of  the  bond  as  circumstances  will  allow. 
These  loops  add  greatly  to  the  life  of  the  bonds,  especi- 
ally when  placed  in  the  center,  and  the  resistance  to  the 
effects  of  vibration  lessens  very  materially  as  the  tuck 
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approaches  the  end  of  the  conductor.  Where  only  one 
bond  is  used  to  a  joint  the  crimp  can  be  placed  at  the 
center,  between  the  two  end  bolts  of  the  rails,  but  when 
two  bonds  are  used  they  have  to  be  placed  as  shown  in 
the  illustration,  with  the  terminal  of  one  bond,  as  well 
as  the  track  bolt,  passing-  between  the  two  branches  of 
the  conductor.  This  makes  center  tucking  impossible 
and  forces  the  loop  to  be  made  close  to  one  of  the  bond 
terminals.  With  bonds  having  thin  ribbons  or  strands 
of  wire  a  well-made  crimp  will  increase  the  life  of  the 
bond  by  almost  100  per  cent. 

When  two  bonds  are  used  at  a  single  joint  and  on 
opposite  sides  of  the  web  of  the  rail  it  is  the  general 
custom  to  drill  the  hole  for  one  terminal  of  each  bond 
between  the  first  and  second  bolt  holes  from  the  end  of 
the  rail,  and  the  other  holes  between  the  second  and 
third  bolt  holes  from  the  end  of  the  other  rail.  The 
diameters  of  the  single  strands  of  wire  bonds  var>'  from 
0.04  in.  to  0.08  in.  The  smaller  size  is  much  preferable, 
as  experience  has  shown  that  they  have  almost  twice  the 
life  of  those  with  strands  of  twice  that  diameter. 

It  might  be  thought  that  the  protected  bond  that 
would  be  considered  as  best  for  all  round  work  would  be 
either  of  the  ribbon  type  or  of  the  type  with  formed 
strands,  and  the  ordinary  round  bond  would  be  last  in 
favor,  as  the  two  former  can  be  used  in  all  places  that 
the  latter  can  and  in  some  places  where  it  cannot  be 
used.  This,  however,  is  not  the  fact  and  the  round  wire 
bond  is  to  be  preferred  for  all  places  where  it  can  be 
used  because  it  will  be  found  to  have  a  longer  life  than 
cither  of  the  other  two  types.  Some  persons  claim  that 
the  ribbon  bond  is  even  stronger  than  the  wire  type  for 
withstanding  the  effects  of  movement  in  a  vertical  di- 
rection, and  though  they  admit  that  against  horizontal 
vibration  the  ribbons  are  not  as  strong  as  the  wire 
strands,  yet  they  claim  that  there  is  so  very  little  hori- 
zontal movement  to  the  rails  that  the  weakness  does 
not  show  up  in  practice.  The  writer  has  found  in  actual 
practice,  that  the  wires  last  much  better  than  the  rib- 
bons and  there  are  places  where  the  use  of  compara- 
tively short  concealed  bonds  is  necessary  as  ribbon 
bonds  would  last  but  a  very  short  time. 


New  Colloidal  Fuel  Developed 

UNDER  the  auspices  of  the  Submarine  Defense  As- 
sociation, which  consists  of  shipping  and  allied  in- 
terests, a  committee  of  engineers  has  been  at  work  for 
some  time  developing  a  fuel  which  would  consist  essen- 
tially of  a  mixture  of  fuel  oil  and  powdered  coal.  The 
primary  purpose  in  developing  the  new  fuel  was  to  re- 
duce the  consumption  of  fuel  oil. 

The  association  now  authorizes  the  statement  that  it 
is  possible  to  suspend  permanently  in  oil  30  per  cent  to 
40  per  cent  of  coal  pulverized  so  that  about  95  per  cent 
passes  through  a  200-mesh  screen,  the  suspension  being 
assisted  by  a  special  fixateur.  It  is  now  possible  to  com- 
bine in  a  stable  liquid  fuel  about  45  per  cent  oil,  20  per 
cent  tar  and  35  per  cent  pulverized  coal,  thereby  re- 
placing more  than  one-half  the  oil,  securing  equal  or 
greater  heat  values  per  barrel  and  saving  considerable 
cost. 

As  an  example  of  this  fuel,  the  statement  is  made  that 
"industrial  colloidal  grade  No.  10,"  devised  to  use  up 
some  poor  coal  holding  25i  per  cent  ash,  is  composed  of 
61J  per  cent  of  pressure-still  oil,  wax  tailings,  petroleum 
pitch  and  fixateur,  running  18,505  B.t.u.  per  pound,  and 


384  per  cent  of  anthracite  rice  running  10,900  B.t.u. 
This  grade  contains  162,500  B.t.u.  per  gallon  and  has 
10.2  per  cent  of  ash.  The  fixated  oil  itself  has  151,750 
B.t.u.  per  gallon.  In  fuel  value,  therefore,  the  colloidal 
fuel  is  worth  7i  per  cent  more  per  gallon  than  the  oil 
from  which  it  is  made. 


Scribing  Rail  Surfaces  to  Show  Wear 

THE  instrument  shown  in  the  accompanying  illus- 
tration was  developed  by  the  Metal  &  Thermit 
Corporation  for  making  records  of  rail  joint  wear.  To 
obtain  a  chart  of  the  running  surface  of  a  rail  the 
instrument  is  placed  firmly  in  position  on  the  part 
of  the  running  surface  of  the  rail  to  be  scribed,  with 
the  supporting  foot  extending  out  in  the  back.  A 
hardened    roller    running    on    the    surface   of   the    rail 


RAIL.    SURFACE   INDICATOR   FOR    RECORDING 
WEAR    OP   RAILS 

head  imparts  motion  to  a  pencil  point  as  the  rider 
moves  from  one  end  of  the  instrument  to  the  other. 
This  transfers  very  accurately  a  pencil  record  onto 
a  strip  of  paper  clamped  into  the  stationary  part  of 
the  machine.  The  leverages  of  the  rider  are  so  ar- 
ranged that  a  pencil  point  placed  on  one  side  will  make 
an  exact  duplication  of  the  unevenness  of  the  rail 
head,  whereas  if  placed  on  the  other  side  the  ordinates 
of  this  uneveness  will  be  multiplied  by  three,  thus  en- 
abling a  more  accurate  examination  of  the  defects.  The 
scribed  records  can  be  carefully  marked  and  filed  away 
for  future  reference  and  by  comparing  them  with  similar 
records  taken  subsequently  the  rail  wear  is  indicated. 
The  instrument  is  referred  to  as  a  "rail  surface  indi- 
cator" and  records  made  from  it  year  after  year  and 
superimposed  will  quickly  indicate  any  defects  which 
eventually  would  result  in  joint  trouble  or  corrugations. 
Joint  defects  such  as  mentioned  above  in  the  case 
of  thermit  welds  are  found  to  be  due  in  every  case 
to  very  minor  initial  defects  in  the  grinding  of  the 
rail  joint  originally,  these  minor  defects  being  ag- 
gravated by  the  constant  hammering  of  the  wheels. 
An  original  record  of  the  joint,  therefore,  made  by  this 
machine  enables  the  engineers  of  the  company  carefully 
to  watch  the  joints  in  the  order  of  their  installation 
and  correct  any  such  minor  defects  in  the  grinding 
which  may  have  escaped  the  operator's  notice. 


The  American  Zinc  Institute,  in  its  campaign  to  in- 
crease the  uses  of  zinc,  is  advocating  spelter  for  rail 
bonding  purposes.  It  is  reported  that  a  very  important 
electric  railway  has  recently  purchased  a  large  quantity 
of  this  metal  for  the  purpose.  The  institute  points  out 
that  zinc  is  a  comparatively  plentiful  and  cheap  metal, 
and  in  many  directions  is  satisfactorily  taking  the  place 
of  more  expensive  materials. 
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Some  Mysterious 

Car  Ailments 

Little  but  Important  Troubles  That  Tend  to 

Keep  Equipment  Men  Interested 

in  Their  Work 

CONTRIBUTIONS      ARE      INVITED     FROM     THE     FIELD 
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A  Peculiar  Case  of  Controller  Trouble 

THE  freight  business  of  a  large  electric  railway 
property  required  the  use  of  an  additional  electric 
locomotive.  This  was  built  in  the  shops  of  the  company 
and  the  equipment  used  was  of  an  old  type  made  up  of 
spare  pieces  which  the  railway  already  had  on  hand. 
To  avoid  the  necessity  of  purchasing  a  new  four-motor 
controller  two  old  K-13  controllers  were  installed  and 
placed  back  to  back.  A  large  rack  with  the  necessary 
gearing  to  provide  for  operating  the  controllers  in  uni- 
son was  mounted  on  the  tops. 

After  completion  a  test  run  was  attempted  but  in 
shutting  off  the  controller  it  blew  up.  The  motors  were 
tested  and  the  wiring  was  checked  for  wrong  connec- 
tions but  all  were  found  correct.  Another  attempt  to 
run  was  made,  but  with  more  disastrous  results  as 
this  time  the  entire  cab  of  the  locomotive  was  badly 
burned.  This  led  to  a  further  investigation.  It  had 
been  noticed  that  in  shutting  oif  the  controller  the  arc 
from  the  contacts  held  on  instead  of  being  cut  off 
sharply  as  was  to  be  expected.  Further  tests  showed 
that  the  controllers  had  no  blow-out  effect  due  to  the 
magnetism  from  the  coils  being  opposed  so  as  to 
neutralize  the  blow-out  effect.  The  leads  to  one  of  the 
blowout  coils  were  then  reversed  and  no  further  trouble 
was  experienced. 


Train  Stalls  on  Crossover  and  Ties  Up  Line 

AN  ELEVATED  TRAIN  equipped  with  multiple- 
unit  battery-type  control  started  to  pull  out  of  a 
yard  preparatory  to  going  into  service.  The  head  car 
had  just  reached  the  main  line  while  the  others  were 
taking  the  crossover,  when  the  train  stalled.  This  was 
just  at  the  height  of  the  rush  hour,  and  several  other 
trains  were  in  the  yard  ready  to-  go  into  service,  while 
others,  heavily  loaded  with  passengers,  were  tied  up 
on  the  main  line  due  to  the  position  of  the  stalled  train. 
The  train  dispatcher  "started  hopping  around"  at  a 
lively  rate  and  called  to  all  employees  in  sight  to  try 
and  get  the  train  off  the  line.  A  rapid  inspection 
showed  all  equipment  in  apparently  good  working  order. 
An  inspector  boarded  the  rear  car  and  found  that  the 
equipment  would  operate  all  right  from  the  master  con- 
troller on  this  car.  The  train  was  again  pulled  back 
into  the  yard  by  operating  from  the  rear  end  so  as  to 
clear  the  line,  and  a  thorough  inspection  was  given  all 
parts  of  the  equipment. 


The  trouble  was  eventually  located  as  an  open  circuit 
in  the  battery  "plus"  train-line  wire  between  the  master 
controller  and  the  switch  group.  On  opening  up  the 
junction  box  immediately  underneath  the  master  con- 
troller a  loose  connection  was  found.  Evidently  when 
last  repairs  had  been  made  in  this  junction  box,  the  nuts 
on  the  battery  plus  binding  post  had  not  been  tightened 
down  securely.  These  had  loosened  somewhat  and  the 
loose  connection  resulted. 


A  Train  That  Operated  Satisfactorily  Out- 
bound But  Was  Very  Sluggish  on 
the  Return  Trip 

ON  AN  IMPORTANT  railway  system  using  multiple- 
unit  battery-type  control,  with  train-line  jumpers 
between  cars,  the  motorman  of  one  of  the  trains  re- 
ported it  as  operating  0.  K.  while  west  bound  but  as  be- 
ing very  slow  on  the  east-bound  trip.  As  the  east- 
bound  part  of  the  trip  occurred  during  the  rush  hour 
when  passenger  traffic  was  very  heavy,  this  resulted 
in  a  considerable  delay.  On  arrival  of  the  train  at  the 
terminal  the  electrician,  after  a  very  rapid  examina- 
tion, finally  located  the  trouble  as  a  defective  jumper 
between  two  of  the  cars.  The  train  was  composed  of 
six  cars  and  the  defective  jumper  was  between  the  last 
two  cars  on  the  west-bound  trip,  but  was  between  the 
first  two  cars  on  the  east-bound  trip.  A  further  in- 
spection of  the  defective  jumper  showed  that  the 
multiple  wire  was  open.  This  caused  all  cars  back  of 
the  defective  jumper  to  operate  in  series  only  so  that  on 
the  west-bound  trip  five  of  the  cars  were  operating  in 
multiple  and  one  in  series,  while  on  the  east-bound  trip 
one  car  was  operating  in  multiple  and  the  other  cars 
in  series.  This  explained  the  difference  in  operation 
in  the  two  directions. 

Troubles  of  this  nature  have  been  one  of  the  greatest 
sources  of  annoyance  to  railways  using  train  operation 
since  the  introduction  of  multiple-unit-type  control. 
Such  troubles  are  caused  principally  by  the  breaking  of 
the  small  wires  at  the  terminals  in  the  jumper  heads, 
or  in  the  body  of  the  jumpers  where  they  are  subjected 
to  the  greatest  bending  action.  Various  means  have 
been  tried  to  detect  the  broken  wires,  such  as  connect- 
ing all  the  wires  of  the  jumper  in  series  through  a 
bank  of  lamps  or  by  subjecting  each  wire  in  the  jumper 
to  abnormal  current,  so  that  in  case  a  wire  is  partly 
broken,  the  high  current  passing  through  this  would 
burn  it  apart.    At  the  same  time  that  these  tests  are 
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conducted,  the  jumper  is  usually  twisted  and  bent  so 
that  the  tests  may  be  made  as  severe  as  possible.  Tests 
of  this  nature  are  usually  made  monthly  and  they  neces- 
sitate considerable  handling  of  the  jumpers.  The  labor 
involved  in  collecting  these  jumpers  for  test  is  very  ex- 
pensive. 

One  road  has  instituted  a  method  of  testing  and  in- 
specting each  jumper  every  time  the  train  containing 
that  jumper  is  in  the  shop  for  inspection.  The  test 
consists  of  operating  the  control  equipment  on  each  car 
of  the  train,  from  the  master  controller  on  the  end  car. 
At  the  same  time  an  inspector  checks  each  car  to  make 
certain  that  the  controller  equipment  of  that  car  is 
operating  satisfactorily,  and  at  the  same  time  addi- 
tional Inspectors  move  the  cable  of  each  jumper  up  and 
down  so  that  by  this  action  a  broken  connection  will  be 
detected  by  the  dropping  off  of  the  controllers  back  of 
the  open  circuit.  Since  the  institution  of  this  method 
of  testing,  a  large  number  of  defective  jumpers  have 
been  located,  and  much  trouble  and  inconvenience  has 
been  avoided. 


failure  of  the  drum  to  return  properly  was  found  to 
be  a  broken  return  spring.  To  assist  in  preventing 
spring  breakages  the  manufacturer  changed  the  shape 
somewhat  so  as  to  do  away  with  a  sharp  bend  and 
greater  care  was  given  to  selecting  spring  material. 


A  Multiple-Unit  Control  Equipment  That 
Would  Not  Notch  Up 

AVERY  serious  detention  occurred  on  an  elevated 
line  using  train  operation,  with  ears  equipped  with 
automatic  battery-type  control.  The  motorman  of  the 
train  reported  that  the  control  would  take  one  or  two 
notches  and  then  immediately  drop  off,  so  that  he  could 
scarcely  get  the  train  over  the  line.  The  cars  were 
taken  out  of  service  and  inspected  for  open  circuits  and 
dirt  on  the  control  contacts,  but  nothing  to  account  for 
the  erratic  operation  was  found.  On  taking  voltage 
readings  of  the  batteries,  it  was  discovered  that  all 
were  weak  and  one  set  was  badly  grounded.  As  all  the 
batteries  in  the  train  were  connected  in  parallel,  the 
grounding  of  this  set  had  caused  the  other  batteries  in 
the  train  to  attempt  to  charge  it,  so  that  their  voltage 
had  also  been  reduced.  This  grounding  had  occurred 
through  the  wood  battery  boxes,  due  to  corroding  of 
the  terminals,  and  to  acid-soaked  boxes.  To  prevent  a 
recurrence  of  the  trouble,  batteries  were  removed  as 
rapidly  as  possible,  and  the  boxes  were  soaked  in  con- 
centrated soda  solution  for  twenty-four  hours,  after 
which  they  were  painted  with  an  acid-proof  paint. 
Porcelain  insulators  were  also  installed  underneath  the 
boxes  and  between  them.  This  gave  a  better  circulation 
of  air,  as  well  as  providing  an  efficient  insulation. 


A  Car  That  Would  Not  Leave  the  Terminal 

AFTER  changing  ends  at  a  terminal,  the  motorman 
of  a  certain  car  equipped  with  multiple-unit  con- 
trol found  that  he  could  not  start  it.  An  electrician  was 
called,  and  on  opening  up  the  switch  group  and  reverser 
he  found  the  latter  thrown  for  operation  in  the  reverse 
direction  and  it  would  not  operate  from  the  master  con- 
troller on  the  front  end  of  the  car.  He  at  first  thought 
that  a  poor  contact  in  this  master  controller  might  be 
the  cause  of  the  trouble,  but  all  contact  fingers  were 
found  to  be  working  properly.  The  electrician  then 
went  to  the  other  master  controller  to  see  if  the  equip- 
ment would  operate  from  that  end  and  found  that  the 
contact  drum  of  this  master  controller  had  not  returned 
entirely  to  the  "off"  position,  so  that  contact  was  still 
being  made  for  the  reverser  circuit.    The  reason  for  the 


Solving  a  Hot  Axle  Bearing  Mystery 

THE  number  of  hot  axle  bearings  on  a  large  rail- 
way system  became  excessive,  expensive  and  annoy- 
ing. There  were  two  motors  per  car  of  200  hp.  each, 
and  these  were  mounted  on  one  truck.  At  first  it  was 
thought  that  improper  or  insufficient  lubrication  was 
the  cause  of  the  trouble.  The  heating  of  the  bearings 
charred  the  waste  and  destroyed  all  evidence  as  to  the 
quantity  of  oil  in  the  bearings  at  the  time  the  over- 
heating started.  On  comparison  of  the  records  showing 
the  time  that  the  cars  had  received  oil,  and  the  quantities 
used,  it  appeared  that  a  sufficient  quantity  had  been 
added  to  take  care  of  the  service  requirements.  As 
no  leaks  were  found  in  the  housings  it  was  evident  that 
the  oil  could  not  all  have  been  used  up  in  the  short  time 
that  the  cars  were  in  service  between  the  time  that  the 
bearings  were  inspected  and  the  time  that  the  hot  bear- 
ings occurred. 

In  addition  to  this  investigation  of  lubrication,  the 
bearings  were  also  carefully  gaged  for  clearance,  and  a 
microscopic  inspection  was  made  of  the  bearing  surface. 
These  tests  showed  that  a  pitting  action,  electrolytic 
in  its  nature,  had  taken  place  in  the  bearings,  which  was 
evidently  caused  by  the  return  current  from  the  motor 
finding  an  easy  path  through  the  bearings  to  ground. 
Milli-voltmeter  tests  were  made,  which  proved  that  the 
current  passing  through  the  bearings  was  of  a  quantity 
sufficient  to  heat  the  babbitt  lining  and  partially  melt 
it.  To  overcome  this  trouble  a  ground  lead  was  installed 
between  the  motor  frame  and  the  truck  bolster  to  give 
a  low  resistance  circuit  for  the  current.  Since  this  in- 
stallation the  company  has  been  free  from  troubles  of 
this  nature. 

The  success  derived  from  the  above  investigation 
prompted  the  officials  of  the  road  to  conduct  similar  ex- 
perimental work  in  connection  with  armature  bearings. 
A  brush  collector  was  installed  on  one  end  of  the  arma- 
ture shaft  to  relieve  it  from  carrying  current  which 
might  be  caused  by  leakage  or  grounds.  This  particular 
armature  has  now  been  in  service  for  about  three 
years  without  trouble. 

There  has  always  been  a  sort  of  controversy  between 
the  shop  men  responsible  for  the  maintenance  of  arma- 
tures, and  foremen  of  the  electrical  repair  departments 
as  to  the  fundamental  cause  of  armatures  damaged  by 
rubbing  the  pole  faces.  Where  hot  armature  bearings 
occur  and  the  motors  are  continued  in  service  for  a 
sufficient  length  of  time,  the  clearance  for  the  arma- 
ture is  decreased  and  rubbing  occurs.  The  electrical 
repair  foreman  thus  draws  the  conclusion  that  the  dam- 
age to  the  armature  results  from  hot  bearings.  On 
the  other  hand,  the  repairman  usually  produces  evi- 
dence showing  that  oil  in  sufficient  quantity  and  at  suf- 
ficiently frequent  intervals  has  been  added  to  take  care 
of  normal  conditions,  and  these  men  maintain  that  the 
grounding  or  short-circuiting  of  armature  coils  was 
the  original  cause  of  the  trouble,  and  that  the  hot  bear- 
ings resulted  from  this,  rather  than  being  the  cause  of 
the  trouble.  The  test  and  investigation  above  referred 
to  were  conducted  to  settle  this  controversy. 
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What  Makes  a  Good  Trolley  Hanger? 

The  Author  Considers  the  Practical  Features 
Which  Experience  Shows  to  Be  Nec- 
essary in  a  Durable  Insulator 

By  G.  H.  Bolus 

Designing   Engineer   The   Ohio    Brass   Company,  Mansfield,   Ohio 

THERE  are  three  general  types  of  insulated  trolley 
hangers  in  use  in  the  United  States  for  supporting 
direct-suspended  trolley  wire.  They  are  the  "round 
top,"  so  called  because  the  top  of  the  hanger  is  of  dome 
or  round  shape,  the  "West  End"  or  insulated-bolt  type, 
and  the  "cap-and-cone"  type.  Of  the  three  the  West 
End  was  the  first  in  use  and  it  still  continues  to  be  very 
popular,  although  the  round-top  type  may  be  considered 
as  gaining  in  popularity  as  indicated  by  the  sales  records 
of  one  of  the  largest  manufacturers. 

The  West  End,  or  insulated-bolt  type,  is  illustrated  in 
an  accompanying  drawing.  It  has  the  advantage  that 
the  insulated  portion  can  be  renewed  without  scrapping 
the  malleable  body  and  cap.  In  some  localities  where  in- 
sulation goes  to  pieces  quickly,  due  to  atmospheric  con- 
ditions, this  factor  results  in  preference  being  given  to 
this  type  of  hanger.    For  new  construction  the  round- 


tion  to  this  hanger  is  the  exposure  of  the  insulation  to 
the  elements,  but  many  large  properties  use  it  with 
entire  satisfaction.  Where  trouble  is  experienced  with 
this  type  hanger  backing  out  of  the  ear-boss  threads,  a 
hanger  of  the  lock  type  should  be  used.  This  is  made 
with  a  metal  bearing  and  positive  lock  washer  which 
locks  the  parts  together  against  accidental  disengage- 
ment. A  third  illustration  shows  the  lock-type  cap-and- 
cone  hanger. 

Mechanical  and  Dielectric  Strengths 
OF  Insulators 

Electrically  all  makes  of  hangers  will  test  about  the 
same.  The  writer  has  found  that  the  round-top  type 
will  usually  flash  over  from  stud  to  shell  at  about  13,000 
to  14,000  volts  effective,  and  that  the  mechanical  strength 
is  about  44  to  5  tons  vertical  load,  at  which  load  the  stud 
is  pulled  from  the  body  of  the  hanger.  The  West  End 
type  of  hangers,  except  where  bakelite  insulation  is 
used,  will  test  about  the  same  mechanically  and  about 
9,000  to  10,000  volts  effective  electrically. 

There  are  several  characteristics  which  an  insulation 
for  trolley  hangers  should  possess,  namely,  heat  re- 
sistance, non-absorption  of  moisture,  dielectric  strength 


TYPICAL   INSULATED  TROLLEY  WIRE  HANGERS 

At  left,  West  End  or  insulated-bolt  type ;   in  center,   lock-washer 

type  ;  at  right,   lock-type  cap-and-cone  hanger 


top  hanger,  in  which  the  insulation  is  molded  into  a 
malleable-iron  body  and  is  not  renewable,  is  the  more 
generally  used. 

The  West  End  hanger  has  the  further  advantage  that 
as  the  bolt  is  rotatably  mounted  in  the  hanger  body  it 
can  be  screwed  tightly  in  the  boss  of  the  trolley  ear,  thus 
preventing  the  stripping  of  threads  both  on  the  stud 
of  the  hanger  and  in  the  ear  boss  due  to  vibration.  It 
is  not  so  well  adapted  for  curve  work  although  it  has 
been  used  to  some  extent  in  this  manner.  Its  chief  draw- 
back for  curve  construction  is  the  very  heavy  bending 
moment  which  is  imposed  upon  the  bolt  at  the  point 
where  it  emerges  from  the  body  of  the  hanger. 

While  the  insulation  in  the  round-top  hanger  is  not 
renewable  this  type  of  hanger  will  prove  much  better 
on  a  curve  than  the  West  End  type.  Until  a  compara- 
tively recent  date  the  principal  objection  to  the  round- 
top  hanger  was  that  it  could  not  be  lined  up  with  the 
direction  of  the  trolley  and  still  provide  a  tight  joint 
between  the  ear  boss  and  the  hanger  seat.  To  overcome 
this  defect  several  types  of  hangers  have  been  evolved. 
The  lock-washer  type,  shown  in  a  second  illustration,  has 
met  with  great  success. 

The  cap-and-cone  type  hanger  is  made  in  the  standard 
and  lock-stud  types.  This  type  of  hanger  admits  of 
ready  standardization,  and  the  American  Electric  Rail- 
way Association  has  set  standards  for  dimensions  and 
contour  which  all  manufacturers  of  overhead  with  one 
or  two  exceptions  have  adopted.     The  principal  objec- 


and  mechanical  strength.  By  various  combinations  of 
gums  and  fibers  the  manufacturer  can  produce  stocks 
running  high  in  one  or  two  of  these  characteristics,  but 
the  aim  should  be  to  produce  a  balanced  stock.  In  other 
words,  a  stock  should  not  possess  extremely  high  dielec- 
tric strength  at  the  expense  of  mechanical  strength  or 
vice  versa.  The  writer  has  in  mind  one  molded  stock 
which  will  show  an  extremely  high  dielectric  strength 
when  dry,  but  when  the  hangers  have  been  soaked  twen- 
ty-four hours  in  water  and  wiped  dry,  and  are  then 
tested,  the  stock  is  practically  valueless. 

Most  trolley  construction  for  650  volts  direct  current 
employs  series  insulation;  in  other  words,  the  hangers 
are  in  series  with  some  form  of  span  insulator.  This  is 
a  step  in  the  right  direction  because  where  no  secondary 
insulation  is  used  an  arc  may  hold  over  from  stud  to 
shell,  burning  up  the  insulator  and  tying  up  traflBc. 

Rust-Proofing  of  Stud  Is  Essential 

Overhead  trolley  hanger  bodies  are  invariably  of 
malleable  iron,  and  some  form  of  rust  proofing  is  em- 
ployed, ranging  from  electro  galvanizing  which  is  now 
practically  obsolete,  to  hot  dip  galvanizing  and  sherard- 
izing.  The  writer  believes  the  sherardizing  to  be  the 
most  popular,  as  this  process  does  not  harden  the  mallea- 
ble iron  as  does  the  hot-dip  galvanizing  process  for  in- 
stance. 

Rust  proofing  of  the  stud,  or  of  that  portion  which 
is  molded  in  the  insulation,  should  absolutely  be  insisted 
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upon  because  if  plain  iron  studs  are  used,  with  the  pos- 
sible exception  of  Armco  iron,  oxide  of  iron  is  formed. 
This  has  a  wedging  action  on  the  composition  insulation 
and  soon  causes  a  separation  of  the  stock  from  the  stud, 
allowing  the  entrance  of  moisture  and  inviting  early  fail- 
ure of  the  hanger  electrically. 

The  question  of  petticoats  versus  a  single  groove  in 
the  insulator  is  a  much  discussed  one  and  it  ig  th« 
writer's  experience  that  either  type  will  give  satisfac- 
tion. The  petticoats  are  added  to  lengthen  the  leakage 
path  and  in  some  cases  to  increase  the  resistance  to  side 
strain,  but  as  there  is  a  large  factor  of  safety  possessed 
by  any  of  the  trolley  hangers  on  the  market  it  is  ques- 
tionable whether  any  form  of  petticoating  is  necessary. 
An  argument  advanced  for  the  single  groove  is  that  it 
is  more  easily  cleaned  than  the  multi-grooved  construc- 
tion. 

Some  manufacturers  turn  the  span  wire  lugs  on  the 
arms  upward  while  others  turn  them  downward.  With 
the  upturned  span  lugs  the  strength  of  the  design  lies  in 
the  strength  of  the  lugs,  while  with  the  down-turned 
construction  the  strength  lies  in  the  arm  and  its  stif- 
fened rib.  The  writer's  preference  is  for  the  latter  con- 
struction. He  has  personally  installed  both  types  on 
tight  span  wire  and  can  see  no  difference  in  the  ease 
with  which  one  type  is  installed  as  against  the  other 
type  of  construction. 

Extra-Heavy  Stud  Is  Unnecessary 

All  hangers  in  commercial  use  today  are  either  f-in.- 
11  or  l-in.-lO  U.  S.  standard  threading.  On  some  prop- 
erties where  l-in.  studs  are  used  it  is  believed  that  this 
size  is  absolutely  necessary  for  strength.  The  writer 
believes  that  S-in.  studs  will  answer  all  requirements  re- 
gardless of  the  type  of  construction  or  severity  of  the 
service. 

There  is  now  a  movement  under  way,  fostered  by  the 
government,  to  eliminate  f-in.  studs  and  ears  entirely. 
This  is  done  as  a  conservation  measure  and  it  is  the 
writer's  understanding  that  several  of  the  largest  manu- 
facturers will  not  list  l-in.  material  in  their  1919  cata- 
logs. 

The  practice  of  painting  the  bodies  of  insulated 
hangers  with  black  asphaltum  or  other  heavy  black  paint, 
applied  after  the  hangers  are  installed,  is  a  very  good 
one.  The  paint  protects  the  galvanizing  of  the  hanger 
and,  if  well  daubed  about  the  span  wire  where  it  passes 
under  the  hanger  lugs,  will  serve  to  protect  the  wire 
at  this  point  where  most  span  wires  rust  out  from 
weather  conditions. 


The  professional  and  special  section  of  the  United 
States  Employment  Service,  formerly  located  at  29  South 
LaSalle  Street,  Chicago,  has  moved  to  63  East  Adams 
Street.  This  section  was  formerly  known  as  the  Di- 
vision of  Engineering  but  has  enlarged  its  service  to  in- 
clude all  kinds  of  professional  and  technical  men  and 
women.  Now  that  the  war  is  over  its  activities  will  be 
directed  toward  reconstruction  and  peace  needs.  No 
<;harge  will  be  made  for  its  services.  Registration  blanks 
can  be  secured  from  the  Employment  Service,  and  ap- 
plicants from  Illinois,  Indiana,  Iowa  and  surrounding 
territory  should  register  with  the  Chicago  office  of 
•the  section. 


Light- Weight  Air  Fender  for 
One-Man  Car 

By  F.  p.  Maize 

Master  Mechanic  Portland  Railway.  Light  &  Power  Company, 
Portland,   Ore. 

ALL  cars  provided  with  air  brakes  except  those  with 
M.  C.  B.  drawheads,  running  in  Portland,  must  be 
equipped  with  an  automatic  air  fender  which  can  be 
dropped  by  the  motorman,  or  by  a  projecting  trip  in 
front  of  the  fender  which  will  automatically  drop  the 
fender  and  apply  the  brakes.  As  the  present  fender 
used  by  the  Portland  Railway,  Light  &  Power  Company 
is  too  heavy  for  the  Birney  cars,  this  company  designed 
a  fender  eliminating  all  castings,  bolts  and  threaded 
pipe,  by  using  instead  electric  welded  pipe  and  forgings. 
By  so  doing  the  weight  of  the  fender  was  reduced  50  lb. 
The  fender  as  shown  in  the  accompanying  picture  is 
composed  mostly  of  pipe.  The  frame  of  the  apron  is 
made  of  J-in.  pipe  in  one  piece,  bent  cold  in  a  form  and 
electrically  welded  at  the  joint.  Four  pieces  of  l-in. 
pipe  are  welded  on  the  top  for  holding  the  screen  and 
bracing  the  apron.    Clips  of  J-in.  round  iron  are  welded 


SAFETY   car  WITH   LIGHT-AM 


IT    AIR    PENDER 


on  the  top  for  the  projecting  trip  to  work  through. 
This  eliminates  all  holes  through  the  frame  and  makes 
it  stronger  and  stiffer  than  the  original  fender.  The 
joint  in  the  back  is  made  of  two  pieces  of  boiler  plate 
electrically  welded  together.  The  uprights  are  made 
of  light  boiler  tubing,  one  fastened  to  the  body  and  the 
other  to  the  apron.  A  chain  running  from  the  crossbar 
to  an  air  cylinder  under  the  car  pulls  the  fender  to  the 
tracks. 

The  valve  for  operating  the  fender  is  a  three-port 
slide  valve  operated  by  a  piston.  One  port  connects  to 
the  emergency  line,  one  to  the  air  cylinder  and  one  to 
atmosphere.  Main  reservoir  pressure  is  thus  provided 
in  the  main  body  of  the  valve  and  the  piston  is  held 
closed  by  a  spiral  spring.  There  is  a  ^-in.  hole  in  the 
piston,  so  that  the  air  pressure  can  equalize  on  both 
sides.  On  the  back  of  the  piston  there  is  a  small  needle 
valve,  which  when  opened  will  reduce  the  pressure  on 
the  back  of  the  piston  so  that  the  reservoir  pressure  will 
immediately  force  the  piston  over,  thus  connecting  the 
emergency  line  with  the  exhaust  and  main  reservoir 
pressure  with  the  fender  cylinder.  When  the  needle 
valve  is  closed,  the  air  pressure  will  build  up  through 
the  ^-in.  opening  and  the  spring  will  shove  the  valve 
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closed,    connecting    the    fender   cylinder    with   the   at- 
mosphere and  closing  the  emergency  line. 

All  pipe  connections  are  made  to  a  bracket,  so  that  it 
is  only  necessary  to  loosen  two  bolts  to  remove  the 
fender  valve.  As  all  parts  are  electrically  welded,  the 
fender,  although  much  lighter,  is  stronger  and  more 
easily  repaired  than  the  older  type. 


Timber  Preservation  Will  Aid  In 
Lowering  Maintenance  Costs 

By  R.  C.  Cram 

Assistant  Engineer  Department  of  Way  and  Structures, 
Brooklyn  Rapid  Transit  System 

THERE  can  no  longer  be  any  doubt  as  to  the  fact 
that  timber  preservation  should  be  considered  as 
one  of  the  most  available  means  of  reducing  main- 
tenance costs  of  ties,  bridge  timbers,  poles  and  cross- 
arms.  Electric  railways  use  vast  quantities  of  timber 
in  these  forms,  and  it  is  a  well-known  fact  that  re- 
newals of  tie  timber  alone  represent  the  largest  single 
item  of  cost  in  open  track  maintenance,  if  the  general 
item  of  maintenance  labor  be  excepted.  With  the  rapid 
rise  in  costs  of  both  timber  and  labor,  it  has  become  al- 
most imperative  that  all  available  steps  be  taken  to  se- 
cure the  greatest  possible  life  from  the  timber. 

The  most  important  step  in  this  direction,  and  the 
one  which  produces  the  greatest  results,  is  that  of  giv- 
ing the  timber  some  preservative  treatment.  But  the 
cost  of  treatment  has  also  risen,  and  the  most  effec- 
tive method  in  general,  of  preserving  timber,  which  is 
creosoting,  has  become  almost  prohibitive  because  of  the 
high  cost  due  to  greatly  decreased  supply  caused  by 
war  conditions.     This  will  continue  for  some  time. 

There  are  various  methods  of  treatment,  broadly 
grouped  under  pressure  and  non-pressure  processes.  Of 
the  pressure  treatments  the  best  known  and  most 
generally  used  is  the  "full-cell"  pressure  treatment  with 
creosote  (Bethell  process).  Second  in  importance  is  the 
Burnett  process  of  pressure  treatment,  using  zinc-chlo- 
ride. Various  modifications  of  these  two  pressure  proc- 
esses have  been  employed,  of  which  those  still  in  con- 
siderable use  are  the  Wellhouse  or  zinc-tannin  process; 
the  Card,  or  zinc-creosote  process,  and  the  several  modi- 
fications of  the  "saving"  or  "empty  cell"  process.  The 
last  named  includes  the  Lowry  and  Rueping  processes. 

Under  the  non-pressure  method  of  treatment  are  the 
brush,  spray,  dip  and  open-tank  processes.  Each  having 
its  own  modifications  incidental  to  use  and  preserva- 
tive employed.  Industrially  speaking,  the  open-tank  pro- 
cess merits  the  most  attention,  since  with  variations  of 
temperature  and  duration  of  the  hot  and  cold  baths  al- 
most any  kind  of  preservative  treatment  desired,  may 
be  given  with  an  absorption  sufficient  for  most  purposes. 

There  are  various  chemicals  or  preservatives  em- 
ployed in  all  of  the  foregoing  general  processes  and  creo- 
sote and  various  coal-tar  derivatives  represent  by  far 
the  larger  group.  Under  war  conditions  zinc  chloride 
has  come  to  be  used  quite  extensively.  The  use  of  bi- 
chloride of  mercury  (Kyanizing)  has  been  restricted  to 
practically  one  section  of  the  country  for  treating  spruce 
lumber.  Unfortunately  the  war  has  prevented  much 
progress  in  the  use  of  sodium  fluoride  solutions  which 


have  proved  very  efficient  abroad  for  a  period  covering 
the  last  two  decades.  The  use  of  these  salts  is  likely  to 
increase,  since  tests  sc  far  made  in  this  country  bear 
out  the  promising  results  obtained  abroad  in  that  they 
are  considerably  more  effective  than  zinc  chloride.  Crude 
oils  have  been  tried  as  preservatives  by  the  steam  roads 
with  very  poor  results  and,  at  least,  one  electric  rail- 
way has  definitely  proved  that  such  treatments  are  a 
failure. 

There  appears  to  be  some  doubt  as  to  the  advisability 
of  using  zinc  chloride  on  electric  railways  for  tie  treat- 
ments, because  certain  tests  and  statements  have  in- 
dicated that  it  has  a  destructive  action  upon  spikes,  tie 
plates  and  rail  bases  in  tracks  carrying  electric  cur- 
rents. Signal  systems  have  also  been  affected  to  some 
extent,  but  in  nearly  all  cases  we  believe  such  troubles 
have  been  traced  to  the  use  of  freshly  treated  ties,  and 
it  is  reasonable  to  assume  that  if  a  proper  seasoning  pe- 
riod after  treatment  were  allowed  this  trouble  should  be 
greatly  minimized  if  not  entirely  eliminated.  It  is 
rather  unfortunate  that  these  doubts  have  arisen,  since 
the  zinc  chloride  treatment  is  comparatively  cheap  and 
increases  the  life  of  ties  from  two  to  three  times  that 
of  untreated  timber.  There  is  little  information  as  to 
similar  action  with  the  so-called  double  process  using 
zinc  chloride  and  creosote,  but  it  may  be  assumed  that 
the  double  process  is  to  be  preferred  since  the  use  of 
the  creosote  oil  tends  to  hold  the  zinc  chloride  within 
the  timber,  thereby  reducing  the  hygroscopic  char- 
acter of  the  treated  timber.  It  is  possible  also  that 
sodium  fluoride,  which  is  less  hygroscopic,  in  combina- 
tion with  creosote  oil  may  give  a  tie  treatment  with 
nearly  equal  preservative  qualities  as  compared  with  a 
fuel-cell  creosoted  tie  and  at  a  much  lower  cost. 

The  large  companies  which  purchase  treated  timber 
in  the  open  market  and  the  few  whose  requirements  are 
sufficient  to  warrant  the  installation  of  pressure-treat- 
ing equipments  must  be  considered  separately  from  the 
majority  of  companies  which  purchase  timber  locally 
and  in  comparatively  small  quantities.  For  this  large 
class  of  electric  railways,  thorough  open-tank  treatment 
with  any  one  of  a  number  of  desirable  preservatives  is 
available.  The  open-tank  method  is  comparatively  low 
in  cost  and  its  use  in  the  past  has  been  principally 
confined  to  treating  poles,  posts  and  bridge  timbers,  al- 
though quite  a  number  of  electric  railways  have  open- 
tank  plants  for  treating  ties. 

An  extended  tie  life  as  well  as  the  increased  life  of 
all  timber  is  very  desirable  and  can  be  obtained  by  this 
method  without  the  installation  of  an  expensive  plant, 
at  a  cost  which  should  be  well  under  any  of  the  pressure 
methods  referred  to.  It  will  be  well  worth  while  for 
electric  railway  managements  to  investigate  the  subject 
thoroughly.  Since  most  electric  roads  are  being  forced  to 
use  ties  made  from  so-called  inferior  woods  which  re- 
quire treatment  if  full  life  is  to  be  obtained  and  which 
are  usually  delivered  along  their  lines,  the  open  tank 
method  can  be  made  available  at  almost  all  chief  de- 
livery points,  thus  minimizing  handling  and  transpor- 
tation charges  to  far-away  treating  plants.  One  of  the 
principal  reasons  for  the  comparatively  low  cost  of  open 
tank  treatments  lies  in  the  reduction  or  absence  of  these 
two  items  of  expense. 
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How  the  Public  Service  Railway  Established 
and  Will  Collect  Its  Zone  Fare 

The  Company  Proposes  to  Put  a  Ticket-Issuing  Machine  on  the 
Front  Platform  by  Which  Each  Passenger  Will  Receive  a  Check 
Indicating  the  Zone  in  Which  He  Boards  the  Car  —  Then  He 
Pays  the  Appropriate  Fare  as  He  Leaves  by  the  Rear  Platform 


IN  THE  ABSTRACT  of  the  pro- 
posed zone  system  of  the  Public 
Service  Railway  published  last  week 
the  statement  was  made  that  the  com- 
pany considers  its  stand-by  and  readi- 
ness-to-serve cost  as  4  cents  per  pas- 
senger and  its  movement  expense  as  1 
cent  a  mile.  These  iigures  are  backed 
up  by  detailed  figures  of  the  past  and 
anticipated  cost  of  operation. 

Elements  in  Cost  of  Service 

In  discussing  this  question  the 
company  points  out  that  the  cost  of 
service  properly  embraces  all  of  the 
elements  of  expense  required  to  enable 
the  company  properly  to  perform  its 
natural  functions,  and  these  include: 

(a)  The  furnishing  of  good  service 
to  the  public; 

(b)  The  maintenance  of  its  prop- 
erty in  proper  repair  and  a  reasonable 
allowance  for  depreciation;   and 

(c)  The  securing  of  a  return  suffi- 
cient to  attract  capital  to  the  enter- 
prise. 

The  provision  of  good  service  to  the 
public  is,  of  course,  the  first  and 
primary  function  of  an  electric  rail- 
way and,  therefore,  the  most  important  of  the  three 
factors  summarized  above  as  controlling  the  amount  of 
revenues  necessary  to  meet  the  cost  of  service.  How- 
ever, important  as  the  first  factor  is,  the  company  cannot 
accomplish  this  essential  purpose  unless  the  other  two 
requirements  are  also  met  in  a  thoroughly  satisfactory 
measure,  for  in  the  final  analysis  the  furnishing  of  good 
service  implies  that  the  company  must  keep  its  facili- 
ties in  a  well-maintained  condition,  and  that  it  must 
also,  by  reason  of  a  stable  net  earning  power,  be  kept 
in  a  position  at  all  times  to  meet  reasonable  demands 
involving  the  investment  of  new  capital. 

Entirely  aside  from  the  capital  requirements  to  meet 
increasing  traffic  demands,  there  is  another  very  serious 
factor  affecting  investment  which  is  not  appreciated  by 
the  general  public.  An  electric  railway  company 
has  a  peculiarly  intimate  relation  to  the  development  of 
the  territory  in  which  it  operates,  and  because  of  this 
it  must  constantly  meet  requirements  for  the  invest- 
ment of  new  capital  if  it  is  to  keep  pace  with  the  con- 
tinuous and  healthy  growth  of  the  communities  which 
it  serves.  This  is  particularly  true  in  the  case  of  the 
Public  Service  Railway,  located  in  that  portion  of  the 
State  of  New  Jersey  where  the  industrial  development 
has  made  marvelous  strides  in  the  last  few  years.    This 
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industrial  expansion  will  undoubtedly  continue  in  the 
future  as  the  great  possibilities  of  this  territory  are 
more  fully  realized,  and  it  is  essential  that  the  electric 
railway  should  be  in  a  position  to  meet  the  demands 
which  have  accompanied  and  which  must  continue  to 
attend  such  large  developments. 

In  this  widespread  civic  and  industrial  growth  there 
must,  necessarily,  be  constantly  involved  highway  and 
street  improvements,  which,  in  locations  where  electrif 
railway  tracks  are  laid,  usually  necessitate  participation 
by  the  railway  company.  Sometimes  these  improve- 
ments are  undertaken  by  the  cities  in  advance  of  the 
expiration  of  the  full  life  of  the  track  involved  and  the 
company  is  thus  required  to  assume,  in  addition  to  such 
new  capital  as  may  be  necessary,  the  replacement  of 
its  original  investment  long  before  the  material  has 
rendered  its  full  and  complete  usefulness.  To  the  ex- 
tent, therefore,  to  which  the  renewal  of  such  facilities 
is  anticipated,  the  company  is  required  to  shoulder  the 
loss  of  the  value  of  the  unused  life  and  absorb  the  sum 
into  its  operating  expenses. 

Still  another  unusual  demand  which  is  frequently 
met  is  the  matter  of  the  relocation  of  tracks  which 
must  be  undertaken  by  the  railway  company  if  civic 
or  county  improvements  are  to  be  carried  out  as  planned 
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TABLE  I— OPERATING  EXPENSES— CENTS  PER  CAR-MILE.  : 

PUBLIC 

TABIJE  II— SCALE 

OF  WAGES 

FOR 

TRAINMEN,   IN 

CENTS    PER 

SERVICE 

RAILWAY 

HOUR,  PUBLIC  SERVICE 

RAILWAY 

'Actual  Estimate 

^ 

^ 

^ 

^ 

^ 

■g 

3Mo8. 

■Year 

S^ 

S-o 

!ii« 

VOO 

Labor 

Ending  Endine 

in-r 

<a  — 

a-1 

H-|- 

la -7 

Si 

Board  Award 

Actual,  Actual, . 

Actual, . 

Actual,  Actual,  Jan.  31, 

June   30, 

«5 

In  Effect 

I9U       1915 

1916 

1917       1918       1919 

1920 

First  year — 

1-4 

t-t 

6-7-18 

Way  and  structures.. . 

2.169     1.959 

1  686 

2.239     2.477     2  918 

2.742 

First  six  months 

.   23 

23 

25 

28 

30 

30 

1st   3   Mob.,   41 

Equipment 

1 .  707      1 . 650 

1   770 

2.047     2  989     3.840 

3.603 

Second  six  months. . 

.    23 

24 

25 

28 

30 

35 

Next  9  moB.,  43 

Depreciation 

0  924      1    191 

1.344 

0  316     0  626     1.438 

2  000 

Second  year 

.    24 

25 

27 

29 

35 

45 

Power 

2.897     2  657 

2  753 

4  005     4   102     4   179 

4.159 

Third  year 

.    25 

26 

28 

30 

35 

45 

Operation  of  ears 

7.678     7.477 

7.947 

8.372   11    042    13  059 

12.960 

Fourth  year 

.    25 

26 

28 

30 

35 

45 

Traffic 

0.005     0.002 

0.010 

0.002     0.006     

0.004 

Fifth  year 

.    25 

27 

29 

31 

35 

45 

General  and  misccel- 

Sixth  year 

.    25 

27 

29 

40 

45 

laneous 

0.912     0.911 

0.981 

0.944     1.167     1.266 

1.223 

Seventh  year 

..   25 

28 

30 

40 

45 

Undistributed 

1.638     1.414 

1.569 

1.674     2.148     2.430 

2.283 

Eighth  year 

.    25 

28 

30 

40 

45 

Taxes 

2  308     2.350 

2.314 

2.771     2.952     2.960 

4.473 

Ninth  year 

Tenth  year 

After  ten  years 

.   25 
25 

.    25 

29 
29 
30 

31 

31 
32 

36 

40 
40 
40 

45 
45 
45 

Total 

20.238  19.611 

20.374 

22.370  27.509  32.090 

33.447 

♦Operating    expenses    and   taxes  ae 

tual;   depreciation   shown   on    basis    of  $800,000.  per  year. 

by  the  authorities.  This  may  mean  the  transfer  of  the 
tracks  from  the  side  to  the  center  of  the  roadway  or 
there  may  be  involved  in  the  contemplated  improve- 
ment a  substantial  change  in  grade,  or  both.  In  either 
case,  of  course,  heavy  expense  which  is  chargeable 
against  operating  cost  must  be  assumed  and  substantial 
capital  investment  is  made  necessary  to  cover  paving 
costs  and  other  incidental  new  work. 

That  the  expense  entailed  in  such  work  as  is  referred 
to  above  is  far  from  a  negligible  quantity  is  evidenced 
by  the  fact  that  over  a  period  of  years  it  has  been 
necessary  for  the  Public  Service  Railway  to  reconstruct 
with  the  same  rail  on  an  average  17  miles  of  track  per 
annum,  such  work  being  undertaken  in  advance  of  the 
time  when  the  track  would  have  required  replacement 
because  of  actual  wear.  At  the  average  cost  prevailing 
in  1918,  the  amount  of  money  expended  in  the  recon- 
struction of  17  miles  of  track  would  be  approximately 
$516,000,  which  burden  the  company  has  assumed  an- 
nually in  this  one  class  of  expenditures. 

From  1913  to  1917  inclusive,  the  capital  expenditures 
of  the  company  for  track,  cars,  buildings,  etc.,  amounted 
to  $2,173,888.66  per  annum  as  against  an  average  in- 
crease in  revenue  for  the  same  period  of  $735,154.13, 
the  ratio  of  added  capital  to  increased  revenue  being, 
therefore,  $2.96  for  each  $1  of  added  receipts.  If  the 
zone-mile  system  suggested  by  the  company  becomes  ef- 
fective, there  will  be  required,  in  addition  to  the  above 
normal  investment,  a  capital  investment  for  new  regis- 
tering machines,  fare  indicators,  ticket-issuing  devices 
for  the  new  system  of  collection,  and  zone  limit  signs, 
as  well  as  moneys  for  changes  in  car  construction,  which 
involve  alterations  in  the  entrance  and  exit  doors  and 
in  platform  arrangements.  The  total  cash  investment 
which  it  is  estimated  will  be  required  to  meet  the  above 
is  approximately  $655,000. 

Operating  Expenses 

The  company  also  presented  tables  of  operating  ex- 
penses, the  figures  for  the  last  five  years  on  a  car- 
mile  basis  and  the  wages  paid  since  Jan.  1,  1912,  being 
shown  in  Tables  I  and  II.  Table  III  shows  the  weighted 
average  price  of  materials  purchased  in  1918  and  prices 
paid  in  1919.  In  this  connection  the  company  points 
out  that  in  the  conduct  of  the  equipment  and  other  de- 
partments it  is  necessary  to  contract  for  materials,  such 
as  wheels,  gears,  pinions,  rails,  etc.,  well  in  advance 
of  the  time  when  the  articles  will  be  actually  used,  in 
order  to  insure  a  sufficient  and  permanent  stock  and 
to  obtain  also  the  advantage  of  purchasing  in  large 
quantities.  Fortunately  for  this  company,  many  con- 
tracts of  this  character  were  made  in  earlier  years  and 
covered  the  war  period,  and,  to  that  extent,  the  costs  of 
operation  in  1918  were  reduced.     These  contracts  have 


now  expired,  and  the  company  is  forced  to  pay  the 
higher  rates  now  prevailing.  Inasmuch  as  contracts 
and  orders  must  anticipate  the  use  of  the  articles  needed 
for  a  considerable  period,  it  is  obvious  that  if  reduc- 
tions do  occur,  immediate  advantage  cannot  be  taken 
of  the  changes.  In  other  words,  the  use  of  the  lower- 
priced  goods,  if  any  recession  of  prices  is  experienced, 
would  be  deferred  until  the  stock  purchased  at  the 
higher  rates  has  been  exhausted.  Because  of  this, 
there  is  no  justification  for  anticipating  for  the  im- 
mediate future  material  reductions  below  the  costs 
which  maintained  in  1918  and  which  often  involved  a 
lower  price  under  contracts  than  can  now  be  secured. 

The  views  of  a  number  of  expert  economists  are  then 
published  indicating  that  no  early  decline  in  commodity 
prices  is  to  be  expected.  Among  those  quoted  were 
the  Federal  Reserve  Bank  and  prominent  bankers  and 
banks  in  New  York. 

From  these  facts,  the  company  deduces  the  proper  fare 
to  be  5  cents  for  the  first  zone  and  1  cent  for  each  addi- 
tional mile  zone,  as  described  in  the  portion  of  the 
report  abstracted  in  the  last  issue  of  this  paper. 

Collection  Problem  Under  Zone-Mile  System 

The  great  obstacle  to  the  successful  operation  of  a 
zone  system  has  been  the  difficulty  of  collecting  and 
accounting  for  fares.     Several   methods   have   hereto- 


TABLE  III— COMPARISON  OF  UNIT  COSTS  OF  MATERIAL 
1918  AND  1919 

1918  Prices 

Weighted  Prevailing 

Average  February, 

Item                                        Unit  Price  1919 

Babbittmetal lb.  JO  8327  $0,636 

Brakeshoes Net  ton  53 ,  66  69 .  43 

Gears  GE-67  (69  tooth) Each  50  00  50  00 

Glass.  30-in.  X  30-in Box  8  31  11.87 

Ash  lumber,  3-in 1000  ft.  180.00  16000 

Body  color  paint Pound  .265  .28 

Pinions,  W.  H.  101  (16  tooth) Each  7  92  7.87 

Seat  rattan Square  foot  .38  .38 

Soft  steel,  J  in.  X  3  in 100  lb.  4   125  3.97 

Black  insulating  tape. Pound  .  3365  .  35 

Trnlley  rope Pound  608  .  76 

Trolley  wheels Each  1 .  05  1   05 

Cottonwaste Pound  .13425  .13375 

Woolwaste Pound  .2043  .215 

Copper  wire  No.  000— 61  strand 1000  ft.  143.24  100.00 

Magnet  wire— DCC,  No.  9 Pound  .3458  .235 

Cast-iron  wheels — star  special  33  in. ...    1 00  lb.  1 .  63  1 .  63 

Steel  car  wheels— standard Each  35.00  38  25 

Tee  rail — section  80/251 Gross  ton  70  00  59.30 

Girder  rail — section  101/486 Gross  ton  69  60  76.70 

Trilby  rail— section  1 16/434 Gross  ton  7110  76.  70 

Treated  ties — yellow  pine Each  1,73  1.89 

Tie  rods Each  .775  .70 

Wood  paving  block Square  yard  2. 26  2. 48 

Granite  block  (Newark  specification)...    1000  115.00  112.00 

Spikes  ,",  in.  X  5J  in lOOIb.  4.85  4.30 

Copper  oonds,  36  in 100  123.42  112.20 

Feeder  500,000  circ.mil.  W.  P Pound  .262  .  205 

Trolley  poles- 30-ft.  steel Pound  .  055  057 

No.  00  trolley  wire Pound  .  2682  18 

Charcoal Net  ton  35 .  00  30  00 

Coal,  chestnut  (for  car  heating) Ton  5.90  8.10 

Salt Sack  .87  1.40 

Wrapping  paper,  36-in Pound  .  1 1 05  .09 

Copysheets 1000  1   60  1   70 

Car  records 1000  2  239  2.70 

Weighted  average  increase  1918  over  1917 — 82.30  per  cent 
Weighted  average  decrease  1919  from  1918 — 2.25  per  cent 
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fore  been  applied  in  such  work,  the  report  points  out.  In 
all  cases  city  fares  are  collected  in  the  ordinary  man- 
ner, registration  being  effected  with  a  fare  box,  with 
or  without  the  use  of  an  overhead  register,  or  some 
other  of  the  many  fare  collection  devices,  now  generally 
employed.  The  fares  on  suburban  lines,  in  some  cases, 
are  collected  in  the  time-honored  method,  the  conductor 
going  through  the  car  and  collecting  the  fare  at  each 
zone  limit.  Where  outlying  zones  of  1  or  2  miles  are 
used  and  the  schedule  is  rapid  the  conductor  spends 
practically  his  entire  time  in  successive  trips  through 
the  car  collecting  fares.  The  practice  is  annoying  to 
passengers,  keeps  the  conductor  off  the  rear  platform 
the  greater  part  of  the  time  and  therefore  increases  the 
likelihood  of  boarding  and  alighting  accidents.  Where 
different  units  of  fare  are  collected,  as  for  example,  5 
cents  for  a  central  area  and  2  cents  per  zone  in  the  sub- 


is  a  slow  process  and  has  been  confined  to  suburban 
and  iriterurban  lines  on  which  the  stops  are  compara- 
tively infrequent. 

The  committee  on  fare  zones  early  reached  the  con- 
clusion that  the  successful  application  of  a  zone  system 
in  thickly  built-up  city  areas  was  predicated  upon  the 
development  of  a  speedier  and  safer  method  of  fare  col- 
lection than  had  heretofore  been  applied.  The  success- 
ful system  of  fare  collection  must  be  one  in  which  the 
opportunity  for  the  conductor  to  overcharge  the  pas- 
senger is  reduced  to  a  minimum  and  in  which  no  loop- 
hole is  left  by  which  the  passenger  can  defraud  the  com- 
pany out  of  all  or  part  of  his  fare.  It  must  be  a  system 
under  which  the  opportunity  for  the  conductor  to  mis- 
appropriate the  fare  is  also  reduced  to  a  minimum. 

Careful  study  was  given  to  the  applicability  of  the 
European    system    of    collecting    fares.      The    report 
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urban  areas,  the  methods  of  registration  have  involved 
either  the  use  of  two  registers,  one  on  which  5-cent 
fares  are  registered  and  the  other  2-cent  fares;  or  the 
use  of  a  5-cent  register  for  city  fares  and  a  duplex 
ticket  for  suburban  fares.  In  practice,  serious  operat- 
ing difficulties  have  developed  from  the  use  of  two 
registers,  dishonest  conductors  finding  it  possible  to 
defraud  the  company  by  registering  5-cent  fares  on  the 
2-cent  register  or  by  failing  to  register  all  of  the  2-cent 
zone  fares  collected.  This  is  especially  true  where,  in 
order  to  save  annoyance  to  passengers,  the  entire  sub- 
urban fare  is  collected  at  one  time.  If  a  passenger  pays 
24  cents  entitling  two  companions  and  himself  each  to 
ride  through  four  suburban  zones  the  registration  of 
the  fare  would  require  twelve  registrations  on  the  2-cent 
register.  A  dishonest  conductor  will  not  always  register 
the  full  number  of  zone  fares. 

No  company  has  succeeded  in  using  the  duplex  ticket 
to  register  city  fares  where  the  travel  is  heavy  and 
stops  are  frequent  with  a  considerable  number  of  per- 
sons boarding  and  alighting  at  certain  points.  The 
registration  of  fares  through  the  use  of  duplex  tickets 


points  out,  however,  that  operating  conditions  in 
European  cities  are  quite  dissimilar  to  those  which  pre- 
vail on  American  urban  electric  railway  properties,  such 
as  the  Public  Service  Railway.  The  European  car  is 
small,  compared  with  the  cars  required  to  handle  the 
traffic  in  the  large  cities  of  this  country.  Every  electric 
railway  operator  who  has  heretofore  considered  the 
zone  system  has  obviously  concluded  that  European  col- 
lection methods  were  not  applicable  to  the  conditions 
existing  in  American  cities  and  the  committee  on  fare 
zones  after  deliberate  consideration  came  to  the  same 
conclusion. 

Fare  Collection  the  Key 

It  was  early  recognized  that  the  success  of  the  entire 
investigation  depended  upon  the  solution  of  the  fare 
collection  problem,  and  a  very  large  amount  of  time  and 
study  has  been  devoted  to  this  matter.  Unfortunately, 
no  method  was  at  hand  which  it  was  felt  would  meet 
the  requirements,  and  the  problem  before  the  committee 
on  fare  zones  was  therefore  one  of  working  out  a  method 
that  would  prove  satisfactory  under  operating  conditions 
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prevailing  on  this  property.  The  foundation  of  a  success- 
ful system  of  fare  collection  obviously  rested  upon  de- 
vising or  adapting  instrumentalities  of  collection  and 
registration  which  would  insure  accuracy  and  honesty 
on  the  part  of  the  conductor  and  protect  him  against 
the  imputation  of  dishonesty.  The  underlying  principle 
of  successful  registration  of  zone  fares  is  involved  in 
visible  registration  of  the  fare;  showing  not  only  that 
the  fare  had  been  collected  but  the  amount  paid  as  well. 
The  plan  sometimes  heretofore  followed  of  using  two  or 
more  overhead  registers,  on  one  of  which  the  nickel, 
for  example,  would  be  registered  while  pennies  were 
registered  on  another,  were  discarded  as  cumbersome 
and  impracticable,  being  wasteful  of  the  time  of  both 
passenger  and  conductor  and  presenting  too  great  pos- 
sibilities of  dishonesty.  The  conclusion  was  reached 
that  the  principle  of  the  practicable  register  for  zone 
fares  was  embodied  in  the  modem  cash  register,  whose 
distinguishing  characteristic  is  the  ability  to  register 
sums  of  varying  amounts  by  pressing  different  keys, 
tlie  amount  registered  being  shown  plainly  by  an  in- 
dicator visible  alike  to  the  passenger  paying  the  fare, 
the  conductor  or  indeed  anyone  in  the  car.  The  universal 
application  of  the  cash  register  to  retail  business  is  a 
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matter  of  every-day  comment.  A  large  percentage  of  the 
stores  selling  merchandise  of  various  kinds  have  found 
it  advantageous  to  install  cash  registers  because  of  the 
accounting  advantages  afforded  by  the  machines  and 
more  especially  because  of  the  effect  which  such  devices 
have  exerted  in  checking  dishonesty  or  forgetfulness  to 
register  sales  on  the  part  of  clerks.  There  is  no  reason 
why  the  same  safeguards  cannot  be  applied  with  equal 
success  on  the  street  car  as  in  the  retail  store.  The  or- 
dinary individual  instinctively  looks  at  the  cash  register 
indicator  to  see  the  amount  which  the  clerk  has  rung  up. 
He  becomes  a  volunteer  inspector,  as  it  were,  for  the  pro- 
prietor, and  he  is  not  willing  to  pay  a  sum  greater  than 
the  amount  which  the  clerk  has  registered  on  the  cash 
register. 

But  the  cash  register  in  the  form  in  which  it  has 
heretofore  been  manufactured  was  not  suitable  for  the 
purpose  of  fare  collections  under  a  zone  system.  In 
the  first  place,  the  standard  keyboard  of  the  cash  regis- 
ter and  the  mechanism  which  controls  is  so  con- 
structed as  to  ring  up  amounts  in  the  following  mul- 
tiples: 1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  20,  30,  40,  50,  60, 
70,  80,  90.  Larger  machines  are  built  on  the  same 
principle;  the  essential  difference  being  that  it  is  pos- 
sible to  register  dollars  in  addition  to  the  amounts  in- 
dicated above.  It  was  considered  inadvisable  to  intro- 
duce a  machine  in  which  any  considerable  number  of 
fares  would  have  to  be  registered  by  pressing  two  keys. 
Under  the  standard  keyboard  this  would  be  necessary 
with  any  fare  over  ten  cents  excepting  even  amounts — 


20  cents,  30  cents,  40  cents,  50  cents,  etc.  On  long 
lines  such  as  exist  upon  the  Public  Service  Railway 
and  on  which  heavy  traffic  is  carried,  a  considerable 
number  of  fares,  greater  than  10  cents  must  be  regis- 
tered. In  addition,  certain  protective  features  later  de- 
scribed were, considered  essential,  which  were  not  found 
in  any  jmodel  of  a  cash  register  heretofore  placed  upon 
the  market.  As  the  manufacturers  of  these  registers 
were  busy  with  war  work, 
the  zone  committee  on  its 
own  account  undertook  the 
work  of  adapting  a  Na- 
tional cash  register  of  cur- 
rent model  to  meet  the 
requirements   as    they   were  I  l.^^^^av^ 

conceived.  |  f|Z0NE|       I  l-^ft;^^. 
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Developing  a  Register 

The  keyboard  was  changed 

so  as  to  register  from  1  to 

16   inclusive.    A   zone   indi- 
cator   was    added    to    show 

both  to  the  passenger  and 

to  the  conductor  the  zone  in 

which  the  machine  was  then 

set.    A  mechanism   was   at- 
tached  which    locked    the 

machine   and    prevented    its 

operation  except  when  a  key 

bearing   a   serial   number 

was  inserted  in  the  machine 

and  held  therein,  and  the 

printing  mechanism  was  so 

changed  as  to  record  on  the 

detail  strip  (or  paper  tape) 

not   only   the   amount    rung 

up  on  the  register,  but,   in 

addition,    for    each    amount 

so   registered,   the  zone   in- 
dication  as   it   appeared    at 

the    time    the    registration 

was  made,  and  the  number 

on  the  key  inserted  in   the 

register  to  unlock  it.     This 

key    number    would    corre- 
spond with   the  number   of 

the  conductor  then  operating  the  register.  Of  course, 
the  adding  mechanism  had  to  be  materially  changed 
so  as  to  add  correctly  the  new  amounts  represented 
by  the  changed  keyboard.  A  key  was  also  added  by 
which  employees'  free  tickets,  transfers  and  other 
paper  tickets  might  be  registered.  When  a  free  ticket 
is  registered  a  symbol  is  printed  on  the  detail  strip. 
Where  a  passenger  presents  a  transfer  and  pays  his 
zone-mile  rate  for  the  journey  taken  on  the  transfer,  the 
detail  strip  shows  both  the  symbol  and  the  amount  of 
money,  indicating  that  the  transaction  represents  a 
ride  on  a  transfer.  A  change  was  also  made  concerning 
the  totalizers  on  the  register.  Three  totals  are  carried ; 
one  shows  the  total  number  of  registrations  made, 
whether  cash  or  ticket;  the  second  shows  the  number 
of  tickets  registered  including  not  only  free  tickets 
but  transfers;  the  third  shows  the  total  of  the  cash 
registration.  From  the  opening  and  closing  numbers 
of  each  totalizer  the  conductor  is  enabled  to  make  up 
his  day  card,  which  furnishes  the  basis  of  his  settlement 
with  the  receiver  in  the  carhouse. 


P 


y/A^////////W/^^t 


proposed   method   op 
indicating  zone 

LIMIT 


602 


Electric    Railway    Journal 


Vol.  53,  No.  12 


After  the  armistice  was  declared,  the  National  Cash 
Register  Company  and  the  St.  Louis  Cash  Register 
Company  developed  model  registers  for  the  purposes 
described.  They  are  illustrated  herewith,  the  St.  Louis 
register  being  of  the  first  model  constructed.  These 
registers  can  be  operated  only  when  the  conductor's 
key  has  been  inserted  in  the  machine  and  while  it  re- 
mains there.  The  zone  in  which  the  car  is  operating 
is  conspicuously  shown. 

A  Machine  for  Issuing  Zone  Checks 

Another  mechanical  problem  which  presented  itself 
for  solution  involved  the  perfection  of  a  device  for 
issuing  identification  checks  or  tickets,  indicating  the 
zone  in  which  the  passenger  boarded  the  car.  Under 
the  conditions  such  as  prevail  in  rush-hour  traffic  it  was 
deemed  essential  that  the  issuing  of  such  checks  should 
be   accomplished   through    a   mechanical   device   rather 


machine  for  a  zone-mile  system,  it  was  decided,  should 
be  built  so  as  to  accomplish  the  following  results : 

1.  Issue  only  one  ticket  at  a  time;  the  ticket  being  pre- 
sented to  the  passenger  somewhat  after  the  fashion  of 
the  ticket-issuing  device  described. 

2.  That  while  the  tickets  themselves  would  be  num- 
bered serially  and  therefore  a  check  would  be  had  on 
the  number  issued,  the  device  should  register  consecu- 
tively the  number  of  tickets  issued,  so  that  it  would  be 
possible  to  check  off  the  opening  and  closing  number  of 
tickets  issued,  just  as  is  now  customarily  done  by  con- 
ductors in  taking  off  the  opening  and  closing  number 
of  the  totalizer  on  fare  registers. 

3.  That  but  one  form  of  ticket  should  be  used.  A 
machine  which  would  contain  a  roll  of  tickets  for  each 
zone  through  which  the  car  passed  would  be  unwieldy 
in  size,  difficult  to  operate  and  confusing  to  the  pas- 
senger.    If  only   one   form   of   ticket,   however,    is   to 


TWO  TYPES  OF  FARE  REGISTERS   DEVELOPED  FOR  USE  WITH    PARE    SYSTEM    PROPOSED, 

KEY    FOR    LOCKING    AND    UNLOCKING    REGISTER 


ALSO    CONDUCTOR'S 


than  to  require  the  conductor  or  motorman  to  hand  them 
to  passengers  boarding  the  car.  Attention  was  naturally 
directed  to  the  ticket  issuing  device,  now  almost  uni- 
versally used  in  moving  picture  establishments,  familiar 
to  almost  everyone  in  the  United  States.  These  ma- 
chines, it  will  be  remembered,  are  manipulated  by  a 
series  of  push  buttons,  each  of  which  regulates  the  issue 
of  a  certain  number  of  tickets.  If  the  button  bearing 
the  figure  1,  for  example,  is  touched,  the  machine  (which 
is  motor-driven)  almost  instantaneously  throws  one 
ticket  through  an  aperture  in  the  brass  plate  with  which 
it  is  covered.  If  the  figure  2  is  touched,  two  tickets 
emerge.  The  familiarity  of  the  public  with  such  a 
method  of  issue — that  is  to  say,  with  the  issue  of  tickets 
in  the  manner  in  which  these  machines  present  them — 
was  considered  to  be  a  feature  which  should  be  incor- 
porated in  the  ticket  issuing  device.  The  machines  used 
by  moving  picture  establishments,  however,  did  not  con- 
tain the  other  features  which  were  essential.  The  dis- 
tinguishing characteristic  of  these  machines  is  the  issue 
of  varying  numbers  of  tickets,  all  of  which  were  alike. 
It  is  true,  of  course,  that  some  of  the  machines  issue 
tickets  of  various  denominations,  but  such  machines 
are  merely  a  combination  of  the  essential  features  of 
two  or  more  of  the  simpler  models.    The  ticket-issuing 


be  used,  it  is  obviously  necessary  to  equip  the  ma- 
chine with  some  sort  of  printing  device  so  that  the 
machine  would  print  in  a  conspicuous  manner,  in  a 
space  provided  on  the  ticket,  the  zone  number  in  which 
the  machine  was  set  at  the  time  the  ticket  was  issued. 

4.  The  machine  should  be  equipped  with  some  sort  of 
telltale,  or  device  which  would  indicate  in  a  prominent 
manner  to  both  the  trainman  and  the  passenger  the  zone 
in  which  it  was  then  set,  the  number  of  the  zone  cor- 
responding with  the  number  printed  by  the  machine 
on  the  ticket  as  it  was  issued  to  the  passenger. 

5.  The  ticket  issuing  device  should  be  inexpensive, 
rugged  in  construction  and  as  nearly  "foolproof"  as 
possible. 

Such  a  machine  has  been  perfected,  and  a  view  is 
shown,  with  a  picture  of  the  form  of  ticket  issued. 

Description  of  System  of  Fare  Collection 

The  system  which  the  company  proposes  to  use  in  the 
collection  of  fares  after  the  machines  described  are  re- 
ceived is  the  pay-leave  and  it  will  be  conducted  as 
follows : 

All  passengers  board  the  car  at  the  front  door  and 
leave  the  car  by  the  rear  door.  Thus  a  positive  move- 
ment of  passengers  through  the  car  will  be  established 
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and  an  even  distribution  of  passengers  within  the  car 
assured.  The  ticket-issuing  machine,  already  described, 
designed  to  give  each  passenger  an  identification  slip 
or  ticket,  indicating  the  zone  in  which  the  passenger 
boarded  the  car,  will  be  located  on  the  front  platform 
and  will  be  operated  by  the  motorman.  The  fare  register 
will  be  situated  on  the  rear  platform  and  will  be  operated 
by  the  conductor.  At  least  two  fare  indicators  will  be 
installed  in  each  car;  one  on  each  platform,  connected 
by  a  rod  running  through  the  car  which  will  synchronize 
the  two  indicators.  In  other  words,  when  one  indicator 
is  changed  a  corresponding  change  will  be  effected  on 
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the  other.  The  general  appearance  of  the  car  as  thus 
equipped  is  shown  in  the  sketch  on  page  600. 

The  motorman  will  be  charged  with  the  duty  of  ad- 
vancing the  fare  indicator  as  the  car  proceeds  from 
zone  to  zone,  and  of  advancing  the  ticket-issuing  indi- 
cator so  as  to  insure  the  issuing  of  identification  checks 
bearing  the  proper  zone  number.  These  operations  can 
be  done  without  any  trouble,  ratchets  being  provided  so 
that  with  a  simple  movement  of  levers  both  can  be 
advanced.  Pasengers  boarding  a  car  will  be  quick  to  call 
the  motorman's  attention  to  the  fact  that  he  has  failed 
to  advance  the  zone  indicator  on  the  ticket-issuing  ma- 
chine if  the  zone  limit  has  been  crossed,  for  a  check  or 
slip  bearing  the  number  of  the  preceding  zone  increases 
the  passenger's  fare.  The  ticket-issuing  machine  will 
be  operated  by  a  treadle,  thereby  reducing  to  a  minimum 
the  amount  of  work  required  of  the  motorman.  As 
there  will  be  no  necessity  for  issuing  checks  or  identi- 
fication slips  except  when  the  car  is  stopped  to  allow 
passengers  to  board,  the  motorman's  attention  will  not 
be  diverted  from  the  operation  of  his  car.  It  is  be- 
lieved that  the  necessity  of  issuing  identification  slips  to 
each  passenger  boarding  the  car  will  tend  to  reduce 
accidents  arising  from  premature  starting  of  cars. 

In  order  that  both  the  public  and  trainmen  may  know 


where  the  zone  limits  are  situated  and  the  number  of 
each  zone,  the  limits  of  each  zone  will  be  marked  by 
appropriate  signs  attached  to  poles,  the  base  of  the' 
pole  being  striped  to  make  it  stand  out  conspicuously. 
The  system  of  marking  the  zone  limits  is  illustrated 
in  the  cut  appearing  on  page  601.  The  illustration 
shows  two  types  of  marking.  The  marker  on  the  left 
of  the  illustration,  attached  to  a  full  length  pole,  is 
the  type  which  will  be  used  to  mark  zone  limits  on  track- 
age used  by  two  or  more  car  lines.  The  number  of 
the  zones  on  each  line  appears  opposite  the  name  of 
the  line  on  the  zone  limit  sign.  The  second  type  of 
marker,  appearing  on  the  right  of  the  illustration,  at- 
tached to  but  a  portion  of  a  pole,  is  the  type  which 
will  be  used  to  mark  zone  limits  on  stretches  of  track 
used  by  only  one  car  line.  The  number  appearing 
under  the  words  "zone  limit"  indicates  the  number  of 
the  zone  into  which  the  car  is  about  to  pass.  The 
company  believes  that  it  will  require  but  a  few  days 
for  patrons  to  familiarize  themselves  with  the  zone 
numbers  in  which  their  homes  and  places  of  business 
are  situated.  If  a  journey  is  taken  over  an  unfamiliar 
line  the  zone-limit  signs  will  serve  to  familiarize  pas- 
sengers with  the  zone  numbers  in  which  their  points  of 
origin  and  destination  are  located.  It  is  the  intention 
to  post  conspicuously  in  the  cars  on  each  route  the 
limits  and  numbers  of  the  several  zones  so  as  thoroughly 
to  acquaint  passengers  with  the  new  arrangement,  and 
to  promote  public  understanding  of  the  system. 

The  zone  identification  tickets,  an  illustration  of  which 
appears  on  this  page,  are  printed  in  sheets  or  strips, 
each  ticket  being  serially  numbered.  The  sheets  of 
tickets  are  folded  and  inserted  in  the  bottom  of  the 
ticket-issuing  machine.  Prior  to  the  time  that  the  ticket 
passes  through  the  machine  and  is  issued  by  it,  the  space 
at  the  top  of  the  ticket  on  which  appears  the  large  num- 
eral 8  is  blank.  When  the  motorman  manipulates  the 
machine  by  pushing  the  treadle  the  ticket  is  fed  through 
a  simple  printing  mechanism  which  prints  in  the  blank 
space  above  referred  to  a  large  numeral  corresponding  to 
the  zone  in  which  the  passenger  boarded  the  car ;  cuts  the 
ticket  from  the  sheet;  registers  the  operation  on  the 
totalizer  which  constitutes  a  part  of  the  machine,  and 
issues  the  ticket  to  the  passenger. 

When  the  passenger  approaches  his  destination  he 
goes  to  the  rear  of  the  car  and  presents  his  identification 
check  to  the  conductor.  Both  the  passenger  and  the 
conductor  have  before  them  a  fare  indicator,  one  of 
which  it  will  be  remembered,  is  located  on  each  plat- 
form, the  two  being  connected  by  a  rod  passing  through 
the  car.  The  purpose  of  the  fare  indicator  is  to  enable 
both  passenger  and  conductor  to  ascertain  quickly  the 
fare  which  the  passenger  should  pay.  The  appearance 
of  the  fare  indicator  is  shown  in  the  illustration  on 
page  601. 

The  large  numeral  8  appearing  at  the  left  of  the  in- 
dicator shows  the  zone  in  which  the  car  is  operating. 
If  the  passenger  about  to  pay  his  fare  had  boarded  the 
car  in  zone  6  and  was  alighting  in  zone  8,  he  could 
quickly  ascertain  the  fare  by  looking  for  the  figure  6  in 
the  first  line  of  figures  shown  on  the  indicator  and 
the  amount  below  this  figure. 

This  amount  is  paid  to  the  conductor  who  registers 
it  on  the  cash  register.  At  the  same  time  he  collects 
the  passenger's  identification  check.  As  all  transactions 
are  recorded,  an  audit  is  easy.  The  company  will  retain 
its  prepayment  areas  at  ferry  terminals,  with  only  a 
slight  change  in  its  method  of  collecting  fares. 
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Conductors  will  be  required  to  make  up  trip  envelopes 
at  the  end  of  each  half  trip,  inserting  therein  the  pas- 
senger identification  checks  issued  and  collected  during 
that  trip,  together  with  the  employees'  tickets  and  trans- 
fers which  were  collected.  These  envelopes  will  be 
sealed  and  placed  in  a  container,  so  constructed  that 
they  cannot  be  removed  by  the  conductor.  Thus,  any 
holding  out  of  envelopes  from  one  trip  to  another  will 
be  detected  because  the  envelopes  will  not  be  found 
in  the  container  in  the  order  in  which  the  trips  were 
made 

Conductors  will  be  required  to  note  on  the  face  of 
the  trip  envelope  the  direction  of  the  trip,  inbound  or 
outbound,  the  scheduled  leaving  time,  the  number  of 
tickets  and  transfers  collected,  the  number  of  cash 
fares  registered,  and  the  run  number,  trip  number  and 
conductor's  name  and  badge  number.  Any  attempt 
on  the  part  of  the  conductors  to  mix  identification 
checks  collected  on  different  trips  will  be  immediately 
detected  because  the  serial  numbers  on  identification 
checks  issued  on  a  particular  trip  will  run  in  consecutive 
order.  Missing  numbers  should  represent  the  checks 
issued  to  passengers  who  lost  them  or  purposely  with- 
held them  from  the  conductor.  In  such  cases,  conduc- 
tors will  be  instructed  to  assume  that  the  passenger  has 
boarded  at  the  end  of  the  line.  The  total  number  of 
identification  checks  turned  in  by  a  conductor  on  the 
several  trips  made  by  him  must  agree  with  the  differ- 
ence between  the  closing  and  opening  number  on  the 
totalizer  of  the  ticket-issuing  machine. 

The  company  admits  that  some  slowing  dovra  of 
schedules  may  occur  until  the  public  has  become  thor- 
oughly familiar  with  the  new  system,  and  the  results 
of  the  first  few  days  will  therefore  not  be  a  fair 
criterion  of  the  possibilities  of  the  new  system.  But 
it  believes  that  after  the  public  has  become  familiar 
with  the  system,  the  location  of  the  zone  points  and 
the  numbers  assigned  to  the  zones  between  which  they 
customarily  travel  and  the  rate  of  fare  applying  thereto, 
and  after  the  conductors  have  had  several  days'  ex- 
perience in  the  new  method  of  fare  collection,  no  slowing 
down  of  schedules  will  occur  and  that  the  public  will 
be  well  satisfied  with  the  new  system  of  fare  collection. 
The  opportunity  afforded  passengers  to  select  their 
exact  fare  from  their  supply  of  small  change  while 
riding  to  destination  will  also  be  a  great  convenience, 
especially  in  winter  weather  or  on  rainy  days.  It  is  be- 
lieved that  even  a  larger  percentage  of  persons  will  have 
their  exact  fare  ready  than  is  now  the  case,  since  it  is  to 
the  passenger's  interest  to  pay  his  fare  as  quickly  as 
possible  in  order  that  neither  he  nor  those  who  follow 
him  may  be  delayed  in  leaving  the  car.  There  is  noth- 
ing inherent  in  the  plan,  it  is  thought,  which  complicates 
the  problem  of  making  change. 


Percentage  of  Increase  in  Food  Prices 

According  to  reports  received  from  retail  dealers  by 
the  Bureau  of  Labor  Statistics,  the  retail  price  of 
twenty-two  of  the  most  essential  articles  of  food,  com- 
bined, for  the  United  States  was  2  per  cent  higher 
on  Dec.  15,  1918,  than  on  Nov.  15,  1918.  Comparing 
December,  1918,  with  December,  1917,  the  increase  in 
the  cost  of  these  twenty-two  food  articles,  combined, 
was  19  per  cent.  During  the  five-year  period,  December, 
1913,  to  December,  1918,  the  cost  of  all  articles  com- 
l)ined  shows  an  increase  of  79  per  cent. 


Car  Maintenance  Data  from  Aberdeen 

From  8000  to  15,000  Miles  Wear  Is  Obtained  from 

Motor  Bearings,  and  Wheels  Wear  About 

Vs  In.  per  5000  Miles 

THROUGH  the  courtesy  of  William  Forbes,  general 
manager,  and  A.  R.  Fyfe,  works  superintendent 
Aberdeen  Corporation  Tramways,  some  interesting  com- 
parative statistics  are  available  on  equipment  life  in 
that  city. 

Four  types  of  motors  are  in  use:  Old-style  25-hp. 
Westinghouse  motors,  whose  white  metal  bearings  are 
good  for  8000  miles  on  32-in.  wheels ;  Westinghouse  No. 
200  35-hp.  special  high-speed  motors,  whose  white  metal 
bearings  are  good  for  15,000  miles  wear  before  renewal ; 
Brush  No.  1010-G  motors,  with  oil  (syphon)  lu- 
brication whose  bearings  are  renewed  after  12,000  miles 
wear;  British  Thomson-Houston  No.  200-K  35-hp.  in- 
terpole  motors  which  first  went  into  service  on  April  3, 
1916,  and  after  two  years  and  ten  months  of  service 
the  tin-lined  armature  bearings  show. very  little  sign  of 
wear.  These  latest  motors  are  now  on  eighteen  cars. 
Their  lubrication  is  waste  packing  aiSd  Galena  oil.  Fig- 
uring weekday  mileage  at  130  miles  and  Sunday  mileage 
at  100  miles,  the  first  of  the  GE-200-K  equipments  has 
now  given  most  satisfactory  service  for  about  125,000 
miles. 

Of  the  motors  named  above,  the  first  three  have  gears 
of  5-in.  face  and  a  ratio  of  14/68;  the  GE-200-K  gears 
have  a  face  of  4i  in.  and  a  ratio  of  14/67.  All  gears 
are  lubricated  with  graphite.  Recently  the  only  gears 
obtainable  have  been  of  the  split  form,  although  solid 
gears  are  preferred.  Gears  are  good  for  250,000  miles ; 
pinions  for  100,000  miles. 

At  present  all  motor  coils  are  bought  complete  from 
the  motor  manufacturers.  An  impregnating  plant  will 
be  installed  in  the  new  works  at  an  early  date.  Mor- 
ganite  brushes,  used  at  5  to  6-lb.  tension  per  brush- 
holder,  are  standard  for  all  motors. 

Recently  the  wheelbase  of  the  trucks  has  been  length- 
ened from  6  ft.  to  7  ft.  to  decrease  oscillation.  These 
trucks  are  fitted  with  the  Glasgow  Engineering  Com- 
pany's axles  of  4-in.  diameter,  4J  in.  at  gear  seat  and 
3i  in.  at  the  journals.  To  minimize  breakage,  the  key- 
way  of  these  axles  is  no  longer  square  but  is  undercut 
about  i  in.  at  the  sides  to  get  a  rounding  effect.  These 
axles  are  used  with  steel-tired  wheels  which  are  of  32- 
in.  diameter  when  new  and  284-in.  diameter  when  dis- 
carded for  retiring.  About  35  per  cent  of  the  wheels 
make  the  full  tire  life  of  75,000  miles  without  being 
turned,  the  remainder  being  turned  once  before  scrap- 
ping. A  turned  tire  averages  65,000  miles.  Roughly, 
the  wear  of  tires  is  at  the  rate  of  4  in.  per  5000  miles. 
The  allowance  in  case  of  shrinking  on  tires  is  -J^  in. 
iess  9/1000  in.  Axles  are  pressed  into  the  centers  at 
an  average  of  32  (long)  tons  per  square  inch  with  an 
allowance  of  6/1000  in.  The  wheels  come  from  Brown, 
Bayley's  Steel  Works,  Ltd. 

Even  in  the  existing  cramped  quarters  of  the  car 
maintenance  department  several  thoroughly  modern 
features  are  noticeable,  such  as  separate  motor  drive  for 
most  of  the  machine  tools.  At  an  early  date  the  Aber- 
deen Corporation  Tramways  hope  to  secure  possession  of 
the  building  erected  for  the  new  works  but  now  occupied 
for  military  purposes,  and  it  will  then  be  possible  to 
carry  on  the  upkeep  of  equipment  under  more  favorable 
conditions. 


March  22,  1919 


Electric    Railway    Journal 


605 


Conservative  Views  of  Electrification 


At  A.  I.  E.  E.  Meeting  Held  in  Boston  On  March 
14  Discussion  Brought  Out  Limitations  as  Well 
as  Virtues  of  Electrification  of  Steam  Railroads 


THE  American  Institute  of  Electrical  Engineers 
held  its  348th  meeting  at  the  Hotel  Copley  Plaza 
in  Boston,  Mass.  The  morning  session  was  de- 
voted to  the  subject  of  "Electrification  of  Steam  Rail- 
roads," with  an  introduction  by  Calvert  Townley  and 
informal  statements  by  several  other  leaders  in  this 
part  of  the  electrical  field.  Abstracts  of  Mr.  Townley's 
paper  and  of  some  of  the  contributions  to  the  discus- 
sion follow: 

Some  Possibilities  of  Steam  Railroad  Elec- 
trification as  Affecting  Future 
Policies 

By  Calvert  Townley 

Assistant  to  the  President,  Westinghouse  Electric  &  Manufacturing 
Company,  New  York   City 

ELECTRICITY  now  performs  every  railroad  service 
previously  rendered  exclusively  by  steam  locomo- 
tives, and  in  every  case  does  it  better  than  it  vs^as  done 
before.  But  in  order  to  use  electricity  a  large  invest- 
ment in  equipment  and  installation  must  be  made  and 
electrification  has  proceeded  slowly  because  railroad 
executives  were  not  convinced  that  the  advantages  to  be 
gained  are  always  worth  the  cost. 

The  progress  of  electrification  has  also  been  impeded, 
first,  before  the  war  by  the  difficulty  in  financing  due  to 
conditions  other  then  the  merits  of  electrification,  and 
second,  since  the  war  began  because  every  one  has  been 
too  busy  to  consider  any  work  that  could  be  deferred 
and  because  the  government's  taking  over  the  railroads 
has  created  an  unsettled  situation  not  conducive  to  the 
investment  of  new  capital  for  future  returns.  Now, 
however,  there  seems  to  be  ground  for  hoping  that  these 
bars  to  progress  will  be  removed  in  the  not  distant 
future  so  that  electrification  can  be  again  studied  on  its 
merits.  Therefore  our  consideration  of  the  subject  is 
timely. 

The  electrification  of  a  railroad  is  not  simply  the 
substitution  of  one  kind  of  locomotive  for  another; 
it  is  the  adoption  of  a  fundamentally  different  method 
of  train  propulsion.  It  is  conservative  to  say  that, 
within  the  bounds  of  ordinary  practice,  electricity  can 
furnish  every  train  with  all  the  pulling  power  that  can 
be  used.  The  limitations  of  the  steam  locomotive  in  this 
respect  disappear  and  ruling  grades  rule  no  longer.  A 
strictly  limited  motive  power  is  replaced  by  one  that  is 
practically  unlimited. 

Electrification  Systems  Are  Essentially  Alike 

There  are  a  number  of  so-called  "systems"  of  electric 
traction,  and  heavy  emphasis  has  been  laid  by  the  ad- 
vocates of  each  upon  its  points  of  difference  from  every 
other.  So  much  has  been  said  about  these  differences 
and  so  little  about  the  points  of  similarity  as  to  create 
an  entirely  misleading  impression.  It  is  a  fact  that 
there  are  more  kinds  and  types  of  steam  locomotives  in 
use  many  times  over  than  there  are  electric  systems. 
It  is  a  fact  that  except  for  the  storage-battery  loco- 


motive, which  has  but  a  limited  field  of  application,  all 
electric  systems  have  many  more  common  features  than 
differences.  It  is  a  fact  that  they  agree  on  funda-; 
mentals  and  differ  in  detail  only.  Their  costs  may  not 
be  the  same,  their  efficiencies  may  vary  but  they  all  do 
their  work  and  do  it  successfully  and  well.  The  pos- 
sibility of  unlimited  electric  power  is  a  characteristic 
not  of  any  one  system  but  of  all.  It  is  due  to  basic 
differences  between  steam  and  electric  equipment.  A 
steam  locomotive  is  a  complete  independent  unit  which 
not  only  generates  but  also  utilizes  its  power.  The 
electric  locomotive  generates  no  power  at  all.  It  is  only  a 
translating  device  receiving  energy  from  an  outside  and 
a  remote  source.  The  electric  power  house,  always 
having  much  greater  capacity  than  any  one  locomotive, 
can  supply  ample  power  for  the  heaviest  train  on  the 
steepest  grade.  The  steam  locomotive  which  carries 
its  own  power  house  with  it  is  limited  to  the  capacity 
of  its  one  boiler.  By  the  multiple-unit  principle,  as 
many  electric  locomotives  as  may  be  needed  can  be 
coupled  together  and  operated  in  synchronism  by  one. 
crew  from  any  cab.  Any  required  tractive  effort  can 
thus  be  exerted  without  slipping  the  wheels,  without 
imposing  undue  strains  on  the  rails  or  bridges  and 
without  increasing  the  number  of  engine  crews. 

Electrification  Accomplishes  Several 
Specific  Things 

The  business  of  a  railroad  is  to  transport  freight  and 
passengers.  I  put  freight  first  because  on  the  average 
it  produces  73  per  cent  of  the  revenue.  Unlimited  motive 
power  permits  longer  trains  and  higher  schedule  speeds. 
It  cuts  the  operating  cost  by  hauling  more  cars  with 
the  same  or  a  smaller  crew.  These  new  opportunities 
at  one  fell  swoop  banish  many  of  the  railroad's  time- 
honored  traditions.  The  traffic  possibilities  must  be 
studied  from  a  new  angle  and  advantage  taken  of  every 
facility.  It  is  a  new  thought  to  realize  that  train  length 
is  limited  not  by  motive  power  but  by  the  yard  tracks 
and  length  of  sidings,  or  that  all  the  trailing  tonnage 
that  the  drawbars  will  stand  can  be  hauled.  Nor  are 
these  new  limits  fundamental.  Sidings  can  be  extended, 
drawbars  can  be  made  stronger,  if  it  pays  to  do  it. 
In  a  word  electrification  opens  up  tremendous  possi- 
bilities of  increasing  the  freight  capacity  of  a  road  and 
without  it  being  necessary  to  build  additional  tracks. 

While  not  as  important  as  freight,  passenger  traffic 
likewise  comes  in  for  its  share  in  the  widened  horizon 
and  the  vanishing  tradition.  Unlimited  power,  of 
course,  is  available  but  the  absence  of  combustion  is 
another  basic  advantage.  Smoke  and  cinders  disappear. 
Tunnel  operation  loses  its  terrors.  Unobscured  signals 
permit  normal  speeds  with  undiminished  safety.  Aerial 
rights  over  city  tenninals  are  now  valuable.  Multi-unit 
operation  has  in  fact  made  suburban  traffic.  The  rapid 
acceleration  made  possible  by  electric  traction  has  di- 
rected attention  to  the  equal  value  of  rapid  retardation 
and  has  quickened  the  study  of  braking  accordingly; 
also  of  modified  coach  design  to  bring  about  the  more 
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efficient  loading  and  discharge  of  passengers.  These 
combined  possibilities  secure  increased  schedule  speeds 
and  attract  patronage.  In  passenger  as  in  freight  traf- 
fic the  ability  to  do  sonfiething  that  could  not  be  done 
before,  rather  than  to  do  the  same  thing  at  a  lower  cost, 
is  the  most  valuable  attribute  of  electrification,  and 
again  we  find  a  greatly  augmented  capacity  without  the 
need  of  additional  tracks. 

Should  All  Railroads  Be  Electrified.? 
It  is  not  my  purpose  to  make  an  exhaustive  compari- 
son of  the  relative  advantages  of  steam  and  electric 
operation.  That  has  been  done  often  and  well  by  others. 
What  I  have  said  about  the  expanding  opportunities 
for  electrified  service  is  by  way  of  illustration  to  empha- 
size my  plea  that  the  question  should  always  be  viewed 
in  its  broader  aspect  and  not  hampered  and  restricted 
within  any  narrower  limitations  than  properly  belong 
to  it. 

I  am  going  to  assume,  then,  the  broadest  possible 
treatment  and  to  suppose  that  every  electrification  pro- 
ject is  to  have  its  pros  and  cons  most  fully  examined. 
The  real  and  vital  question  then  is,  "How  far  will  this 
lead  us?"  "To  what  extent  may  we  expect  complete 
electrification  of  all  our  roads?"  Parts  of  a  number 
of  them  have  already  been  equipped.  Many  of  these 
are  numbered  among  our  prominent  roads,  successful 
corporations  which  have  had  the  advice  of  the  most 
highly  skilled  executives  and  engineers,  and  which  are 
progressive.  Now,  every  one  of  these  projects  has  been 
successful.  Every  one  haai  justified  itself.  Nearly 
every  one  in  its  present  scope  represents  an  extension 
of  the  zone  initially  electrified,  the  most  convincing 
evidence  possible  as  to  what  views  the  operating  com- 
panies hold  regarding  these  several  projects.  Railroad 
ofiicials  are  generally  glad  to  give  others  the  benefit  of 
their  experience,  so  it  is  reasonably  safe  to  say  that 
operating  statistics  are  available  covering  long  enough 
periods  so  that  the  results  to  be  expected  from  any 
proposed  undertakings  may  be  predicated  on  established 
facts  and  not  upon  theories.  In  the  light  of  present- 
day  knowledge,  therefore,  what  answer  can  we  make 
to  the  question  "Should  all  railroads  be  electrified?" 

Taken  together  in  1910  there  were  in  the  United 
States  240,000  miles  of  railroad  main  line  regardless 
of  the  number  of  tracks.  Of  this  mileage  approxi- 
mately 1250  or  one-half  of  one  per  cent  has  been  electri- 
fied or  is  today  in  process.  The  remaining  99i  per 
cent  comprises,  of  course,  roads  performing  every  vari- 
ety of  service.  They  range  from  the  back  country 
branch  line  built  by  some  over  enthusiastic  promoter 
and  now,  perhaps,  operated  as  part  of  a  large  system 
only  because  operation  cannot  be  avoided  and  regularly 
contributing  its  annual  deficit,  up  to  the  most  important 
through  arteries  of  travel  upon  which  the  commerce 
and  industry  of  the  nation  depend.  Every  sort  of  com- 
munity is  served;  every  kind  of  railroading  has  its 
place  in  this  vast  aggregation  of  effort  and  the  variables 
in  the  problem  are  so  multitudinous  and  their  nature 
often  so  profound  as  well  to  daunt  the  courage  of  one 
who  seeks  to  formulate  them  for  incorporation  in  a 
general  statement.  Fortunately  or  unfortunately,  de- 
pending on  the  point  of  view,  it  has  been  my  lot  to  have 
to  deal  with  this  electrification  problem  from  both  sides. 

I  am  a  thorough  believer  in  the  virtues  of  electrifica- 
tion and  an  enthusiast  about  the  wonders  which  it  can 
accomplish,  but  I  also  have  a  keen  appreciation  of  the 
almost  infinite  variations  in  the  railroad  problem  and 


a  very  wholesome  respect  for  the  dollar.  I  do  not  believe 
that  all  railroads  will  ever  be  electrified.  I  am  not 
sanguine  even  that  all  the  tracks  of  any  one  really  big 
system  will  be  so  equipped  in  our  time.  It  is  a  question 
of  economics.  Electrification  will  increase  the  track 
capacity.  But  there  are  thousands  of  miles  of  railroad 
that  have  sufficient  capacity  now,  frequently  several 
times  over,  and  where  the  wildest  stretch  of  imagination 
fails  to  picture  a  future  need  of  this  kind.  Electrifica- 
tion works  wonders  in  suburban  and  interurban  pas- 
senger service.  I  have  ridden  for  hours  across  the  west- 
em  prairies  without  seeing  a  single  town,  much  less  a 
city  where  these  advantages  would  count.  Electrifica- 
tion effects  marked  economies  in  fuel,  in  maintenance, 
in  labor  and  otherwise  through  a  long  list ;  but  electrifi- 
cation calls  for  a  heavy  investment  and  unless  these 
economies  bulk  large  enough,  the  interest  on  such  in- 
vestment will  wipe  them  out  and  turn  the  enterprise 
into  a  losing  venture.  I  do  not  believe  the  cause  of  elec- 
trification is  helped  by  undue  optimism  on  the  part 
of  its  advocates.  Rather  should  there  be  an  enlightened 
partisanship,  enthusiastic  where  enthusiasm  is  justified 
but  tinged  with  the  sober  conservatism  of  the  man  who 
has  to  put  his  own  dollars  to  work. 

There  need  be  no  discouragement  to  the  electrical 
engineer  in  the  views  just  given,  nor  to  the  railroad  man 
who  has  looked  toward  the  new  motive  power  for  salva- 
tion. There  are  so  many  cases  where  electricity  should 
be  used,  where  its  advantages  are  clear  and  conclusive, 
that  once  the  railroads  escape  from  the  financial  slough 
of  despond  in  which  they  are  now  wallowing  and  are 
again  able  to  get  capital  for  their  needs  there  will  not 
be  enough  engineers,  there  will  not  be  enough  electric 
factories  in  the  country  to  serve  them.  Every  big  sys- 
tem has  need  of  electricity  somewhere.  For  some  small 
roads  it  may  mean  the  difference  between  solvency  and 
bankruptcy.  There  can  be  no  rule  established.  Gen- 
eralities are  sure  to  be  misleading  but  electrification  is 
now  firmly  intrenched  and  successful.  It  is  recognized 
by  railroads  generally  as  an  effective  agency  with 
great  possibilities  and  one  which  is  particularly  valuable 
for  certain  specific  purposes.  Time  alone  will  tell  how 
broad  its  application  is  to  be  but  I  am  confident  we  can 
await  developments  with  tranquility  assured  that  the 
art  is  in  a  healthy  condition  and  the  progress  will  be 
along  the  right  lines. 

Discussion  of  Mr.  Townley's  Paper 

F^rank  H.  Shepard,  Westinghouse  Electric  &  Manu- 
facturing Company,  said  that  every  "hard-shelled"  rail- 
road man  will  concede  that  electrification  means  better 
service  and  a  better  railroad.  The  broadest  vision  is 
necessary  in  expanding  our  railroad  facilities.  New 
terminals,  second  tracks,  revision  of  lines,  etc.,  are  not 
always  immediately  remunerative,  hence  the  long  look 
ahead  is  necessary.  Admittedly  the  cost  of  electrifica- 
tion is  of  the  order  of  the  expense  required  to  duplicate 
the  present  way  and  tracks,  say  $15,000,000,000  for  all 
the  roads  of  the  country.  The  railroad  traffic  of  the 
country  doubles  about  every  twelve  years.  Electrifica- 
tion will  enable  double  the  traffic  of  a  railroad  to  be 
handled  with  virtually  the  same  plant  in  roadway  and 
tracks.  Studies  have  been  made  for  the  application  of 
as  high  as  18,000  hp.  Tests  of  a  single  locomotive  utiliz- 
ing 8000  hp.  and  of  a  train  consuming  15,000  kw.  have 
already  been  made. 

More  efficient  use  of  labor  results  from  electrification. 
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said  Mr.  Shepard.  All  steam  railroad  practice  has  been 
tuilt  up  around  the  steam  locomotive  and  its  limita- 
tions. Engine  stages  of  100  miles  or  thereabouts  are 
an  outcome  of  these  limitations.  An  electric  locomotive 
engine  stage  of  500  miles  is  conceivable.  The  economies 
of  electrification  are  greater  than  are  ordinarily  pic- 
tured. 

The  Power  Trunk  Line  and  Electrification 

W.  S.  Murray,  consulting  engineer  New  York  City, 
pointed  out  that  in  future  a  composite  railroad-electrical 
man  will  be  needed  to  meet  electrification  requirements 
properly.  The  attempt  to  electrify  all  the  railroads  of 
the  country  should  not  be  made.  It  is  very  significant, 
however,  that  electrical  operation  has  succeeded  in  every 
branch  of  railroad  service — terminal,  freight,  passenger 
and  switching. 

Referring  to  the  plan  of  trunk-line  power  supply 
lately  fostered  by  Secretary  Franklin  K.  Lane,  Mr.  Mur- 
ray pointed  out  that  in  1914  he  had  become  interested 
as  an  engineer  in  the  possibilities  of  centralized  motive 
power  supply  for  the  six  principal  railroads  operating 
into  the  New  York  City  district  on  the  western  side 
of  the  Hudson  River.  Here  appeared  an  excellent  op- 
portunity to  form  a  power  equipment  company  to  work 
out  a  standard  equipment  for  service  in  this  district. 
This  plan  gradually  evolved  into  a  regional  one. 

Mr.  Murray  said  that  he  had  given  much  thought  to 
Secretary  Lane's  proposed  super-power  generation, 
transmission  and  distribution  plan  for  application  in 
the  regional  districts  between  Boston  and  Washington 
and  was  in  accord  with  it.  By  such  an  arrangement 
is  offered  the  opportunity  for  propelling  all  trains  in 
the  region  by  electricity,  and  at  the  same  time  supply- 
ing all  industrial  concerns  with  like  power.  He  said 
further  that  at  first  blush  the  super-power  plan  would 
appear  to  be  a  "large  order."  This  is  so,  but  the  world 
is  full  of  big  problems  and  of  as  big  men  to  solve  them. 
The  importance  of  reducing  the  fuel  consumption  per 
kilowatt-hour  can  hardly  be  exaggerated.  The  amount 
of  wasted  coal  in  this  country,  especially  in  the  East- 
ern district,  is  almost  criminal. 

Carl  Schwartz,  electrical  engineer  New  York  Central 
Lines,  in  a  written  communication  pointed  out  that  the 
cost  of  electrification  involves  many  other  items  in  the 
way  of  track,  terminal  and  signal  system  changes  which 
make  its  economic  success  more  difficult  under  present 
conditions.  The  general  standardization  of  motive 
power  along  broad  lines  is  highly  desirable,  he  stated. 
This  can  now  be  done  without  the  exclusion  of  special 
systems  which  have  proved  their  merit. 

Fuel  Conservation  Demands  Extensive 
Electrification 

W.  B.  Potter,  chief  engineer  of  electric  traction  Gen- 
eral Electric  Company,  contributed  a  written  discussion 
pointing  out  that  electrification  necessitates  no  radical 
changes  in  the  handling  of  transportation,  but  minor 
changes  are  usually  essential  in  order  to  secure  the  full 
benefits  made  possible  by  the  increased  power,  speed 
and  continuity  of  service  in  the  individual  unit  as  com- 
pared with  steam.  The  objection  is  sometimes  cited 
that  electrification  does  not  provide  equal  facilities  with 
steam  for  handling  an  emergency  congestion  of  traffic. 
This  is  not  always  true,  but  granting  it  in  some  in- 
stances, it  is  an  emergency  only  and  should  be  re- 
garded as  such.  This  condition  is  more  than  offset  by 
features  of  electric  railway  operation  which  go  far  to- 


ward removing  the  possibility  of  congestion.  Thus, 
the  electric  locomotive  is  at  its  best  during  the  coldest 
weather,  when  the  steam  locomotive  is  most  limited 
in  its  capacity. 

The  investment  for  electrification  is,  Mr.  Potter  said, 
undoubtedly  the  most  influential  factor  affecting  its 
advance.  With  the  engineer  rests  the  responsibility 
for  revising  and  utilizing  such  equipment  as  will  in- 
sure the  best  economical  return  to  successful  service. 
Electrification  operated  from  hydraulic  power  offers  the 
only  knovm  method  of  conserving  our  limited  supply 
of  coal  and  oil.  Even  when  hydraulic  power  is  not  avail- 
able, a  saving  of  more  than  two-thirds  of  the  fuel  and 
much  of  the  fuel  haulage  can  be  obviated  by  the  erec- 
tion of  steam  power  plants  suitably  located  and  fur- 
nishing electrical  energy  from  the  coal  burned  in  mod- 
ern practice.  An  illustration  of  the  coal  consumption 
and  the  traffic  lost  incidentally  by  burning  fuel  on  a 
small  scale  in  individual  units  is  given  by  the  fact  that 
nearly  one-fourth  of  the  coal  mined  in  the  United  States 
is  used  on  steam  locomotive  tenders;  that  5  per  cent  of 
the  ton-mileage  moving  over  our  railroads  is  occupied 
with  hauling  this  coal  again  for  railway  purposes,  and 
that  7  per  cent  of  the  ton-mileage  is  occupied  with  haul- 
ing this  coal  again  in  the  tenders  back  of  the  steam 
locomotives. 

The  coal  and  equivalent  oil  used  on  the  steam  loco- 
motives of  the  United  States  in  1914  totaled  140,000,000 
tons  of  coal.  The  ton-miles  moved  in  the  same  period, 
excluding  the  tonnage  of  locomotive  tenders  and  75 
per  cent  of  the  railway  coal  was  930,000,000,000  ton- 
miles.  If  the  same  tonnage  had  been  moved  electrically, 
basing  figures  on  an  energy  consumption  of  40  watt- 
hours  per  ton-mile,  the  annual  energy  consumption 
would  have  been  37,200,000,000  kw.-hr.  If  this  energy 
had  been  obtained  from  steam  power  houses  at  2.2  lb. 
of  coal  per  kilowatt-hour,  instead  of  the  140,000,000 
tons  actually  used  there  would  have  been  required  40,- 
000,000  tons  of  coal.  This  shows  a  net  saving  of  100,- 
000,000  tons  in  one  year.  A  still  greater  saving  would 
have  been  accomplished  in  proportion  to  the  amount  of 
hydroelectric  power  available. 

Less  than  5,000,000  Kw.  Would  Meet  Present 

Requirements 
There  are  frequent  misconceptions  as  to  the  amount 
of  power  involved  in  railway  electrification.  The  figures 
just  given  form  a  basis  for  illustrating  this  rather  em- 
phatic point.  If  the  tonnage  moved  in  the  United  States 
on  steam  railroads  could  have  been  handled  by  the  ex- 
penditure of  37,200,000,000  kw.-hr.,  this  would  be 
equivalent  to  an  average  load  of  4,250,000  kw.  This  is 
not  an  exorbitant  amount  compared  with  the  power 
plants  already  installed.  In  1917  the  power  station 
capacity  in  the  United  States,  including  central  stations, 
electric  railways  and  isolated  plants  was  about  20,000,- 
000  kw.  Thus  there  is  installed  electric  power  station 
capacity  equivalent  to  four  or  five  times  the  power 
which  would  be  required  for  operating  all  the  railroads 
in  the  United  States  electrically. 

Mr.  Potter  stated  that  while  he  agreed  with  Mr. 
Townley  that  it  is  very  improbable  that  all  the  railroads 
in  the  United  States  will  ever  be  electrified,  it  is  at  the 
same  time  interesting  to  note  what  the  power  demand 
of  these  roads  would  be  and  the  saving  of  coal  that 
would  result  from  their  electrification.  The  further  de- 
velopment of  central  district  stations  with  either  fuel  or 
water  as  their  source  of  power  will  afford  the  most  di- 
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rect  means  of  conserving  coal.  The  existence  of 
such  large  central  stations  located  at  strategic  points 
throughout  the  country,  even  if  primarily  installed  for 
railway  use,  would  of  itself  further  and  develop  the  use 
of  electricity  for  various  industrial  purposes,  and  by  so 
doing  would  affect  the  coal  consumption  more  widely 
than  the  item  of  railway  coal  alone. 

Financial  Feasibility  Is  Now  the  Criterion 

George  Gibbs,  chief  engineer  Pennsylvania  electrifica- 
tion. New  York  City,  also  presented  a  written  discus- 
sion. He  maintained  that  it  is  most  important  to  com- 
bine the  advantages  of  electric  operation  with  improved 
railroad  practice,  and  that  something  beside  the  purely 
electrical  specialist  is  needed  to  solve  such  problems.  In 
the  early  days  of  electrification  the  chief  concern  of  rail- 
road men  was  whether  electrical  apparatus  was  capable 
of  performing  heavy  railroad  service  and  electrical  en- 
gineers were  busy  weeding  out  defects  and  limitations. 
During  this  period  that  much-heated  controversy  arose 
among  engineers  as  to  the  best  electrical  system  for 
general  adaptation.  The  settlement  of  this  particular 
question  at  that  time  was,  to  say  the  least,  premature; 
as  has  since  been  demonstrated  by  the  parallel  develop- 
ment of  systems  having  great  flexibility.  Even  now, 
when  it  has  been  conclusively  proved  that  electric  trac- 
tion by  more  than  one  system  is  technically  feasible, 
evolution  is  still  in  process  and  the  standardizationj>f 
systems  and  apparatus,  except  as  regards  certain  gen- 
eral features,  should  be  relegated  to  the  background  in 
discussing  the  results  following  railway  electrification. 

The  question,  Mr.  Gibbs  said,  had  really  now  changed 
from  technical  to  financial  feasibility.  There  are  few 
railroads  which  in  these  times  face  the  very  heavy  ex- 
penditures required  for  electrification  except  to  secure 
immediate  large  operating  economies  either  directly  or 
by  an  increase  in  the  capacity  of  the  road,  or  in  the 
stimulation  of  new  business,  any  one  of  which  or  all 
taken  together  produces  sufficient  added  net  increase  to 
at  least  pay  the  fixed  charges  on  the  new  investment. 
The  attention  of  our  government  was  directed  during 
the  war  toward  the  electrification  of  railways  as  a  pos- 
sible way  of  increasing  capacity  for  emergency  service ; 
also  as  a  means  of  fuel  conservation.  The  railroad  ad- 
ministration was  somewhat  at  a  loss  to  determine  just 
what  it  should  do  in  the  matter  on  account  of  the  con- 
flicting views  expressed  in  and  out  of  railroad  circles  by 
technical  and  non-technical  advisors.  Some  way  must  now 
be  found  of  attacking  the  railroad  electrification  prob- 
lem with  a  combined  technical  and  transportation 
knowledge. 

Any  general  electrification  of  railway  systems  in  this 
country  is  an  absurdity  economically,  by  any  present 
electrical  system.  But  on  the  other  hand,  there  are  a 
number  of  instances  where  electric  traction  is  indicated 
as  necessary  or  advantageous.  In  some  cases  the  direct 
savings  will  be  sufficiently  attractive  to  warrant  the 
expenditure,  but  more  often  the  deciding  factor  should 
be  the  indirect  savings  produced.  The  determination 
of  these  indirect  savings  generally  involves  important 
alterations  in  operating  methods,  facilities,  etc.,  and  it 
is  therefore  essential  that  engineers  who  are  called 
upon  to  report  upon  electrification  projects  should  be 
familiar  with  transportation  methods  as  well  as  with 
the  electro-technical  side  of  the  problem. 

John  Murphy,  electrical  engineer,  department  of  rail- 
ways, Ottawa,  Can.,  pointed  out  that  only  3  or  4  per 
cent  of  the  heat  energy  of  the  fuel  is  utilized  at  the 


driving  wheels  of  the  steam  locomotive.  He  spoke  ap- 
preciatively of  the  co-operation  of  the  United  States 
Fuel  Administration  in  supplying  coal  to  Canada  dur- 
ing the  war  period,  thereby  averting  much  suffering. 

Electric  Locomotive  Cannot  Be  Operated 
ON  Steam  Basis 

N.  W.  Storer,  Westinghouse  Electric  &  Manufactur- 
ing Company,  said  that  the  ultimate  results  of  elec- 
trical operation  are  too  broad  for  present  vision;  that 
years  of  evolution  will  follow  the  initial  development. 
"We  must  thank  the  steam  railroad  man  for  his  con- 
servatism," said  Mr.  Storer.  "It  is  a  mistake,  how- 
ever, to  operate  the  electric  locomotive  on  the  same 
basis  as  the  steam  outfit.  The  whole  plan  of  operation 
must  be  changed  to  fit  the  service  possibilities  of  the 
electric  locomotive. "  The  speaker  touched  upon  the 
value  of  proper  distribution  of  traffic  throughout  the 
twenty-four  hours,  and  pointed  out  that  where  ship- 
ments are  heavily  bunched,  as  in  sending  out  fruit 
trains  in  California,  with  intervals  perhaps  of  days 
between  successive  dispatches,  electrification  per  se 
would  not  be  economically  attractive.  Again,  the  cost 
of  providing  extra  equipment  to  enable  wrecks  to  be 
cleared  up  more  quickly  than  normally  is  not  warranted. 
The  opportunities  of  the  future  are  very  great,  and  all 
that  need  be  considered  at  present  are  cases  where  the 
need  for  electrical  operation  is  a  crying  one,  as  in  the 
case  of  tunnels,  large  terminals,  etc.  Building  over 
city  tracks  where  electrical  operation  is  carried  on,  is 
a  most  desirable  procedure.  The  speaker  character- 
ized Mr.  Murray's  vision  of  a  super-power  system  as 
most  inspiring  and  easily  within  the  range  of  possi- 
bilities. He  contended  that  we  owe  it  to  future  genera- 
tions to  conserve  natural  resources.  The  United  States 
spent  in  four  or  five  days  of  war  enough  money  to  elec- 
trify all  the  terminals  in  Chicago.  "Why  then,"  said 
he,  "should  we  hesitate  to  spend  money  for  such  a  con- 
structive improvement  as  electrification?" 

Major  George  F.  Sever,  New  York,  spoke  briefly  of 
the  importance  rtf  fuel  conservation  on  the  Pacific 
Coast,  where  coal  is  an  almost  unknown  quantity.  Oil 
and  water  are  there  the  chief  sources  of  electrical 
energy.  The  railroads  are  now  using  about  40,000,000 
bbl.  of  oil  yearly  and  the  public  utilities  of  California 
1,000,000  bbl.  The  United  States  shipping  now  needs 
30,000,000  bbl.  yearly,  and  other  users  in  California 
consume  40,000,000  bbl.  per  annum.  California  pro- 
duces 110,000,000  bbl.  of  oil  yearly,  compared  with  350,- 
000,000  bbl.  in  the  entire  country.  Hydroelectric  power 
development  is  therefore  absolutely  necessary  in  Cali- 
fornia for  both  railroad  and  public  utility  operation. 
In  1914  oil  cost  40  to  50  cents  per  barrel;  it  is  now  $1.50 
at  the  California  wells,  and  at  some  other  points  on  the 
Coast  is  $1.85.  More  than  $3,500,000  easily  can  be 
saved  in  California  yearly  by  interconnection  and  hydro- 
electric supply;  the  mountain  passes  are  well  suited 
to  electrical  operation  of  trains,  and  the  increasing 
scarcity  of  oil  deserves  close  consideration.  In  closing. 
Major  Sever  commended  the  fuel  saving  work  done  in 
New  England  during  the  past  year,  and  pointed  out 
that  there  is  at  present  little  if  any  surplus  of  water 
power  available  for  exportation  from  this  section  of  the 
country. 

Prof.  Charles  F.  Scott,  Yale  University,  then  sug- 
gested a  resolution  indorsing  Secretary  Lane's  "super- 
power" project,  and  it  was  unanimously  voted  that  the 
board  of  directors  prepare  and  transmit  it. 
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Engineering  Association  Committee 
Assignments 

'\  S  EXPLAINED  in  the  issue  of  this  paper  for  Jan. 
iV  25,  page  196,  a  committee  on  subjects  was  author- 
ized by  the  executive  committee  of  the  Engineering 
Association  on  Jan.  10  to  lay  out  committee  work  for 
the  balance  of  the  current  association  year.  The  in- 
structions to  the  committee  were  that  attention  should 
be  confined  to  a  few  essential  topics.  Accordingly  the 
following  subjects  have  been  assigned: 

To  the  Committee  on  Buildings  and  Structures:  (1) 
Further  study  of  the  subject  of  fences,  with  particular 
reference  to  concrete  posts  and  methods  of  casting 
them.     (2)  Design  of  carhouse  inspection  pits. 

To  the  Committee  on  Electrolysis:  Co-operation  with 
the  association's  representative  on  the  American  Com- 
mittee on  Electrolysis,  continuing  a  study  of  the  general 
subject. 

To  the  Committee  on  Equipment:  (1)  Co-operation 
with  the  National  Fire  Protection  Association  in 
formulating  a  new  code,  or  a  revision  of  the  600-Volt 
Code  for  1200-volt  car  wiring.  (2)  Development  of 
check  gages  and  templates  for  wheels  and  truck  parts. 
There  are  no  such  standards  in  existence.  The  fol- 
lowing items  are  suggested  as  an  outline  of  the  work 
only,  and  the  committee  is  asked  to  go  only  as  far  as 
deemed  advisable  at  present:  (a)  Gaging  points  and 
terms  for  wheel  and  track,  (b)  Wheel  mounting  and 
check  gage,  (c)  Brake-beam  gage,  covering  spacing 
of  brakehead.  (d)  Wheel-flange  and  tread-contour 
gage  for  new  wheels,  (e)  Standard  wheel  tape,  (f) 
Plane  gage  for  solid  steel  wheels,  (g)  Rotundity  gage 
for  solid  steel  wheels,  (h)  Journal  and  wedge  gages. 
(3)  Standardization  of  motor  parts.  It  is  very  de- 
sirable that  all  small  parts  which  go  to  make  up  railway 
motors  in  the  various  sizes  should  be  standardized  so 
that  they  will  be  interchangeable.  This  should  be  pos- 
sible now  in  view  of  the  lessons  learned  during  the  war 
and  because  of  similar  action  already  taken  by  various 
manufacturers  of  automobiles  and  trucks. 

To  the  Committee  on  Heavy  Electric  Traction:  (1) 
Revision  of  diagram  of  location  and  clearance  of  over- 
head conductors,  with  the  suggestion  that  the  height 
of  the  hand-brake  staff  be  indicated  and  that  the  height 
of  car  running  board  be  dimensioned  on  the  diagram 
in  Cases  Nos.  4  and  5.  (Engineering  Manual  Ds-62.). 
The  subject  before  final  action  is  to  have  the  approval 
of  the  committee  on  power  distribution.  (2)  Revision 
of  dimensions  on  standard  diagram  of  location  and 
clearance  of  overhead  conductors,  to  include  provisions 
for  pantagraph  clearance.  (3)  Advise  committee  on 
power  distribution  of  approval  or  rejection  of  specifica- 
tion for  catenary  overhead  trolley  construction,  to  cover 
high-voltage  as  well  as  600-volt  direct-current  service. 
To  the  Committee  of  Power  Distribution:    (1)    Re- 


vision of  joint  specifications  for  overhead  and 
underground  wire  and  cable  crossings  with  railroad 
company's  right-of-way.  The  special  committee  which 
was  appointed  to  consider  this  subject  is  made  a  sub- 
committee of  the  power  distribution  committee  with- 
out change  in  the  personnel  of  the  committee.  At 
present  the  representation  on  the  joint  committee 
consists  of  the  American  Railway  Association,  the 
American  Railway  Engineering  Association  and  the 
American  Electric  Railway  Engineering  Association. 
It  is  the  expectation  that  other  associations  will  be 
invited  to  participate  in  this  work.  This  activity  re- 
sults from  the  fact  that  the  present  association  stand- 
ards made  in  1913  are  somewhat  obsolete  due  to  the 
completion  of  the  N"ational  Electric  Safety  Code.  (2) 
Revision  of  specifications  on  wires  and  cables  with 
special  reference  to  stranding  of  cables  and  thickness 
of  600-volt  insulation.  The  special  committee  on  this 
subject  is  made  a  sub-committee  of  the  power  distribu- 
tion committee  without  change  in  the  personnel  of  the 
committee.  This  subject  is  taken  up  at  the  request  of  the 
American  Institute  of  Electrical  Engineers  and  the 
War  Department,  in  view  of  the  desirability  of  using 
standard-size  wires  in  the  make-up  of  large  stranded 
cables.  (3)  Standard  thread  for  pins  and  insulators. 
This  special  committee  is  made  a  sub-committee  of  the 
power  distribution  committee.  The  work  of  this  com- 
mittee has  been  in  progress  for  some  time  and  it  is 
the  desire  to  secure  a  final  report  on  this  subject  as 
early  as  possible  in  order  that  suitable  standards  may 
be  adopted. 

To  the  Committee  on  Power  Generation:  (1)  Report 
on  the  development  of  automatic  substations.  (2) 
Recommendation  of  standard  form  of  power  contract, 
for  the  purchase  of  railway  power.  (3)  Further  con- 
sideration of  operating  performances  of  railway  power 
stations. 

To  the  Committee  on  Way  Matters:  (1)  Specifica- 
tions for  special  work,  with  particular  reference  to 
steam  railroad  crossings.  (2)  Development  of  a  spiral 
for  use  in  the  design  of  switches,  mates  and  frogs. 
(3)  Report  on  the  development  of  hand  and  power  tools 
for  track  construction.  (4)  Report  on  the  use  of  a 
curved  head  for  girder  rails  with  special  reference  to 
wheel  and  track  wear.  This  is  to  be  considered  jointly 
with  the  committee  on  equipment. 


Engineering  Association  Committee 
Appointments 

THE  executive  committee  of  the  Engineering  Asso- 
ciation has  announced  the  following  list  of  com- 
mittee appointments,  subject  to  some  revision.  In  a 
few  cases  it  is  probable  that  the  committees  will  be  ex- 
panded somewhat  in  order  that  certain  subjects  may  be 
more  completely  considered: 

Committee  on  Buildings  and  Structures:  C.  S.  Kim- 
ball, engineer  of  way  and  structures  Washington  Rail- 
way &  Electric  Company,  Washington,  D.  C,  chairman. 
R.  C.  Bird,  Central  Traction  &  Lighting  Bureau,  New 
York,  N.  Y. ;  G.  C.  Estill,  engineer  Cumberland  County 
Power  &  Light  Company,  Portland,  Me.;  H.  E.  Funk, 
superintendent  of  buildings  Brooklyn  Rapid  Transit 
Company,  Brooklyn,  N.  Y. ;  James  Link,  chief  engineer 
Knoxville  Railway  &  Light  Company,  Knoxville,  Tenn. ; 
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F.  F.  Lowe,  architect  Boston  Elevated  Railway,  Boston, 
Mass.;  H.  G.  Throop,  engineer  of  way  and  structures 
New  York  State  Railways,  Syracuse,  N.  Y. ;  H.  R.  Whit- 
ney, special  assistant  to  president  Springfield  Street 
Railway,  Springfield,  Mass. 

Committee  on  Issuance  and  Distribution  of  Engineer- 
ing Manual:  Martin  Schreiber,  chief  engineer  Public 
Service  Railway,  Newark,  N.  J.,  chairman;  L.  P.  Cre- 
celius,  superintendent  of  power  Cleveland  Railway, 
Cleveland,  Ohio. 

Committee  on  Equipment:  Daniel  Durie,  general  su- 
perintendent West  Penn  Railways,  Connellsville,  Pa., 
chairman;  W.  G.  Gove,  superintendent  of  equipment 
Brooklyn  Rapid  Transit  Company,  Broklyn,  N.  Y.,  vice- 
chairman  ;  W.  S.  Adams,  designing  engineer  J.  G.  Brill 
Company,  Philadelphia,  Pa.;  J.  M.  Bosenbury,  superin- 
tendent of  motive  power  Illinois  Traction  System, 
Peoria,  111.;  R.  H.  Dalgleish,  electrical  engineer  Capital 
Traction  Company,  Washington,  D.  C;  H.  A.  Johnson, 
superintendent  of  equipment  and  shops  Metropolitan 
West  Side  Elevated  Railway,  Chicago,  III;  G.  W.  Lyn- 
don, president  Association  of  Manufacturers  of  Chilled 
Car  Wheels,  Chicago,  III;  E.  D.  Priest,  railway  en- 
gineering department  General  Electric  Company,  Schen- 
ectady, N.  Y. ;  K.  A.  Simmon,  general  engineer  West- 
inghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. ;  N.  B.  Trist,  special  representative  Car- 
negie Steel  Company,  Pittsburgh,  Pa. 

Committee  on  Electrolysis:  Prof.  A.  S.  Richey, 
Worcester  Polytechnic  Institute,  Worcester,  Mass., 
chairman;  E.  B.  Katte,  chief  engineer  of  electric  trac- 
tion New  York  Central  Railroad,  New  York,  N.  Y.;  E. 
J.  Blair,  electrical  engineer  Metropolitan  West  Side  Ele- 
vated Railway,  Chicago,  111. 

Committee  on  Heavy  Electric  Traction:  C.  H.  Quinn, 
chief  electrical  engineer  Norfolk  &  Western  Railway, 
Roanoke,  Va.,  chairman;  A.  H.  Armstrong,  chairman  of 
electrification  committee  General  Electric  Company, 
Schenectady,  N.  Y. ;  E.  B.  Katte,  chief  engineer  of  elec- 
tric traction  New  York  Central  Railroad,  New  York, 
N.  Y.;  W.  S.  Murray,  consulting  engineer  The  Connec- 
ticut Light  &  Power  Company,  Waterbury,  Conn. ;  F.  H. 
Shepard,  director  of  heavy  traction  Westinghouse  Elec- 
tric &  Manufacturing  Company,  New  York,  N.  Y. ;  L.  S. 
Wells,  superintendent  of  electricity  Huntington  Rail- 
road, New  York,  N.  Y. 

Committee  on  Power  Distribution:  C.  L.  Cadle,  chief 
engineer  New  York  State  Railways,  Rochester,  N.  Y., 
chairman;  C.  C.  Beck,  assistant  chief  engineer  The  Ohio 
Brass  Company,  Mansfield,  Ohio;  E.  J.  Blair,  electrical 
engineer  Metropolitan  West  Side  Elevated  Railway,  Chi- 
cago, 111.;  James  H.  Drew,  president  Drew  Electric  & 
Manufacturing  Company,  Indianapolis,  Ind. ;  C.  R. 
Harte,  construction  engineer  The  Connecticut  Company, 
New  Haven,  Conn.;  J.  H.  Libbey,  electrical  engineer 
Bay  State  Street  Railway,  Boston,  Mass. ;  P.  M.  Lincoln, 
general  engineer  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.;  A.  Schlesinger, 
superintendent  of  distribution  and  substations  Terre 
Haute,  Indianapolis  &  Eastern  Traction  Company,  In- 
dianapolis, Ind.;  Francis  J.  White,  The  Okonite  Com- 
pany, New  York,  N.  Y. 

Committee  on  Power  Generation:  A.  B.  Stitzer,  chief 
engineer  Republic  Engineers,  Inc.,  New  York,  N.  Y., 
chairman;  C.  W.  DeForrest,  manager  electrical  depart- 
ment Union  Gas  &  Electric  Company,  Cincinnati,  Ohio ; 
R.  W.  Eaton,  public  service  engineer.  Providence,  R.  I. ; 


E.  F.  Gould,  consulting  engineer  Aurora,  Elgin  &  Chi- 
cago Railroad,  Cleveland,  Ohio;  C.  R.  Gresnidge,  chief 
engineer  J.  G.  White  Management  Corporation,  New 
York,  N.  Y. ;  G.  H.  Kelsay,  superintendent  of  power  and 
equipment  Cleveland,  Southwestern  &  Columbus  Rail- 
way, Elyria,  Ohio;  E.  H.  Scofield,  engineer  of  power  and 
equipment  Minneapolis  Street  Railway,  Minneapolis, 
Minn.;  W.  C.  Slade,  superintendent  of  power  and  lines 
The  Rhode  Island  Company,  Providence,  R.  I. ;  Howell 
Van  Blarcom,  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.;  E.  P.  Waller,  assist- 
ant manager  railway  department  General  Electric  Com- 
pany, Schenectady,  N.  Y. 

Joint  Committee  to  Consider  Safety  Code  of  United 
States  Bureau  of  Standards:  C.  L.  Cadle,  chief  en- 
gineer New  York  State  Railways,  Rochester,  N.  Y., 
chairman ;  Hugh  Hazelton,  electrical  engineer  with  L.  B. 
Stillwell  &  H.  S.  Putnam,  consulting  engineers.  New 
York,  N.  Y. ;  C.  S.  Kimball,  engineer  of  maintenance  of 
way  Washington  Railway  &  Electric  Company,  Wash- 
ington, D.  C. 

Joint  Committee  on  Standardization  of  Method  for 
Determining  the  Cost  of  Power:  L.  P.  Crecelius,  super- 
intendent of  power  Cleveland  Railway,  Cleveland,  Ohio, 
chairman;  E.  H.  Scofield,  engineer  of  power  and  equip- 
ment, Minneapolis  Street  Railway,  Minneapolis,  Minn. 

Committee  on  Way  Matters:  C.  H.  Clark,  engineer 
of  maintenance  of  way  Cleveland  Railway,  Cleveland, 
Ohio,  chairman;  A.  E.  Harvey,  superintendent  of  way 
and  structures  Kansas  City  Railways,  Kansas  City, 
Mo.;  vice-chairman;  William  R.  Dunham,  Jr.,  en- 
gineer of  maintenance  of  way  The  Connecticut  Com- 
pany, New  Haven,  Conn.;  H.  Fort  Flowers,  president 
Differential  Car  Company,  New  York,  N.  Y.;  W.  P. 
Graves,  chief  engineer  Montreal  Tramways,  Montreal, 
Quebec ;  C.  G.  Keen,  engineer  way  and  structures  Amer- 
ican Railways,  Philadelphia,  Pa.;  H.  H.  Ross,  chief  en- 
gineer Toledo  Railways  &  Light  Company,  Toledo,  Ohio; 
E.  M.  T.  Ryder,  engineer  of  way  Third  Avenue  Rail- 
way, New  York,  N.  Y. ;  N.  B.  Trist,  special  representa- 
tive Carnegie  Steel  Company,  Pittsburgh,  Pa. 

The  personnel  of  the  committee  on  engineering 
standards  is  not  yet  complete.  It  is  planned  to  augment 
the  present  committee  to  secure  further  co-operation 
with  the  engineers  of  manufacturing  companies. 


T.  &  T.  Committees  for  1919 

THE  minutes  of  a  meeting  of  the  executive  com- 
mittee of  the  Transportation  &  Traffic  Association, 
outlining  plans  for  the  balance  of  the  year,  were  given 
in  the  issue  of  this  paper  for  Feb.  1,  page  244.  The 
personnel  of  the  committees  which  will  carry  out  these 
plans  is  as  follows: 

Committee  on  Code  of  Traffic  Principles:  H.  B.  Flow- 
ers, assistant  general  manager  United  Railways  & 
Electric  Co.,  Baltimore,  Md.,  chairman;  E.  J.  Burdick, 
assistant  general  manager  Detroit  United  Railway,  De- 
troit, Mich.;  A.  Gaboury,  superintendent  Montreal 
Tramways,  Montreal,  Canada;  Paul  E.  Wilson,  as- 
sistant to  president  Cleveland  Railway,  Cleveland,  Ohio ; 
J.  H.  Stephens,  superintendent  Washington  Railway  & 
Electric  Company,  Washington,  D.  C. 

Committee  on  Proper  Basis  of  Compensation  to  City 
Companies  by  Interurban  Companies,  etc.:  R.  T.  Sulli- 
van, general  manager  Mahoning  &  Shenango  Railway  & 
Light  Company,  Youngstown,  Ohio,  chairman;  H.  W. 
Clapp,  vice-president  East  St.  Louis  &  Suburban  Rail- 
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way,  Columbus,  Ohio;  J.  F.  Collins,  general  manager 
Michigan  Railway,  Jackson,  Mich.;  A.  Swartz,  vice- 
president  Toledo  &  Western  Railroad,  Toledo,  Ohio. 

Committee  on  One-Man  Car  Operation:  C.  W.  Kellogg, 
Stone  &  Webster,  Boston,  Mass.,  chairman;  S.  W. 
Greenland,  general  manager  Ft.  Wayne  &  Northern 
Indiana  Traction  Company,  Ft.  Wayne,  Ind. ;  J.  K. 
Punderford,  vice-president  The  Connecticut  Compahy, 
New  Haven,  Conn.  Representing  Engineering  Associa- 
tion on  this  committee:  J.  M.  Bosenbury,  superintend- 
ent of  motive  power  Illinois  Traction  System,  Peoria, 
111.;  Clarence  Renshaw,  railway  engineer  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh, 
Pa.;  J.  C.  Thirlwall,  railway  engineer  General  Electric 
Company,  Schenectady,  N.  Y. 

Committee  on  Collection  and  Registration  of  Fares: 
R.  R.  Anderson,  superintendent  of  transportation,  The 
Rhode  Island  Company,  Providence,  R.  I.,  chairman; 
T.  C.  Cherry,  vice-president  Auburn  &  Syracuse  Elec- 
tric Railroad,  Syracuse,  N.  Y. ;  Louis  D.  Pellissier, 
president  Holyoke  Street  Railway,  Holyoke,  Mass.;  E. 
C.  Spring,  superintendent  of  transportation  Lehigh  Val- 
ley Transit  Company,  Allentown,  Pa. ;  C.  W.  Stocks,  gen- 
eral passenger  agent.  Bay  State  Street  Railway,  Boston, 
Mass. 

Bureau  of  Statistics  and  Information 
Needs  Co-operation 

THE  American  Association  Bureau  of  Statistics  and 
Information  has  prepared  a  report  on  its  recent 
activities,  from  which  the  following  abstracts  have  been 
made: 

Bulletin  on  Wages  and  Working  Conditions  of  Train- 
men (No.  121).  The  first  edition  of  this  bulletin  was 
issued  on  March  1,  1919,  including  replies  received  to 
date  from  212  companies  on  Data  Sheet  No.  185.  It 
contains  the  most  recent  information  available  on  the 
wages  of  trainmen,  including  such  decisions  of  the 
National  War  Labor  Board  as  apply  to  above  companies. 
It  further  contains  a  very  complete  summary  of  work- 
ing conditions  and  the  general  labor  situation.  It  in- 
cludes the  following  tables:  Wages  of  motormen  and 
conductors  operating  two-man  cars  in  passenger  service. 
Wages  of  operators  of  "one-man"  cars.  Wages  of 
motormen,  conductors  and  guards  on  urban  rapid-tran- 
sit lines.  Wages  of  motormen  and  conductors  operating 
express  and  freight  cars.  Working  conditions  of  train- 
men. 

The  last-named  table  includes  a  description  of  the 
length,  kind  (whether  straight  or  swing)  and  maximum 
spread  of  runs ;  compensation  or  time  allowed  trainmen 
for  special  work  such  as  over-time,  Sundays  and  holi- 
days, snow  plows  and  sweepers,  work  cars,  reporting 
for  duty,  making  out  accident  reports,  time  taken  for 
meals,  etc.;  limitations  in  the  making  of  time-tables, 
regarding  number  of  parts  of  runs,  method  of  working 
meal  reliefs,  maximum  time  on  cars  without  relief, 
payment  for  intervening  time  in  schedules,  length  of 
meal  relief,  working  of  maximum  number  of  men  in 
rush  hours;  ratio  of  cars  operated  in  rush  hours,  mid- 
day and  after  supper  periods. 

Another  table  relates  to  the  labor  situation.  It  in- 
cludes data  on  employment  of  women,  labor  turnover, 
strikes  and  average  annual  earnings  of  trainmen. 

The  bureau  urges  all  companies  that  have  not  as  yet 
sent  in  data  sheets  do  so  at  once  in  order  that  the  second 
edition  of  this  wage  bulletin,  which  will  be  issued  as 


soon  after  April  1  as  possible,  may  include  all  the 
companies  that  have  not  yet  reported. 

Income  Accounts  and  Operating  Expenses.  (Data 
Sheet  No.  186).  The  principal  financial  statistics  of 
the  electric  railway  industry  are  contained  in  the  com- 
pilation which  is  now  being  made.  A  report  was  made 
at  the  mid-year  meeting,  based  on  replies  from  136 
companies.  These  are  the  same  data  as  requested  by 
the  Association  War  Board  and  published  in  Bulletin 
No.  36.  These  covered  388  companies  and  proved  effec- 
tive in  the  presentation  of  the  electric  railway  case 
before  the  national  authorities. 

Report  forms  showing  operating  expenses  in  greater 
detail  and  conforming  to  the  I.  C.  C.  classification  of 
accounts,  have  been  sent  out  by  the  association,  which 
will  permit  the  compilation  of  these  data  to  be  made  each 
month.  It  is  the  expectation  to  show  from  this  informa- 
tion the  monthly  operating  expenses  per  car-mile,  segre- 
gated by  the  operating  department  and  divided  into 
groups  representing  city  operation,  interurban  opera- 
tion and  combined  city  and  interurban  operation.  It 
is  believed  such  information  representing  the  most  re- 
cent available  data  will  be  extremely  useful  to  member 
companies. 

In  this  connection.  President  Pardee  in  his  letter  to 
electric  railway  executives,  dated  Feb.  13,  1919,  states: 

Such  information  should  be  continuously  available  and 
we  trust  that  we  may  have  your  further  co-operation  in  a 
continuance  of  these  reports  from  month  to  month,  in  order 
that  the  association  and  its  various  committees  which  are 
grappling  with  the  problems  now  before  us,  may  have  at  all 
times  full  information  upon  the  condition  of  the  industry. 
Monthly  blanks  for  this  purpose  are  inclosed  herewith. 
Unlike  the  case  of  the  steam  railroads,  there  is  no  clearing 
house  of  statistics  to  which  electric  railways  report.  The 
need  of  a  central  agency  of  this  kind  is  pressing.  The  as- 
sociation is  undoubtedly  best  equipped  to  perform  this  work 
and  will  perform  it  if  you  will  furnish  us  with  the  date. 

Skip-stop  Bulletin.  A  bulletin"  on  skip  stops  was 
issued  on  Feb.  15,  1919,  containing  the  replies  of  more 
than  100  companies  on  Data  Sheet  No.  183.  This 
bulletin  is  in  the  form  of  a  report,  showing  the  ad- 
vantages and  reasons  for  retention  of  the  skip-stop 
system.  The  purpose  of  this  bulletin  is  to  explain  to 
the  public  at  large  the  general  advantages  of  the  skip- 
stop  plan,  based  upon  the  actual  experience  of  a  number 
of  typical  companies  throughout  the  country.  Addi- 
tional copies  of  this  bulletin  will  be  sent  to  companies 
upon  request. 

Increased  Rates  of  Fare.  An  up-to-date  tabulation  is 
maintained  of  all  cities  that  have  received  increased 
rates  of  fare.  These  cities  are  classified  in  groups 
based  upon  the  present  rate  of  fare  in  effect.  The 
tabulation  shows  the  name  of  the  city,  the  population 
served,  the  name  of  the  operating  company,  the  former 
rate  of  fare  and  the  date  when  the  present  rate  of 
fare  became  effective.  The  association  has  further 
prepared  a  statement  showing  the  effect  of  increased 
rates  of  fare  on  operating  revenues  in  a  number  of 
typical  cities.  This  is  based  upon  replies  to  letters 
sent  out  during  the  last  month  and  represents  the  situa- 
tion probably  as  well  as  it  is  possible  to  present  it,  in 
view  of  the  many  factors  which  have  interfered  with 
such  comparisons,  such  as  the  influenza  epidemic,  the 
abnormal  weather  conditions  last  winter,  the  effect  of 
war  industries,  thrift  campaigns,  etc. 

Taxes  and  Other  State,  Municipal  and  Federal  Re- 
quirements Levied  on  Electric  Railivay  Companies. 
Data  Sheet  No.  182  is  now  being  compiled  by  the  asso- 
ciation for  the  purpose  of  showing  the  extent  to  which 
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the  electric  railway  industry  is  subjected  to  financial 
burdens  as  a  result  of  the  above  requirements.  The 
committee  on  readjustment,  as  a  result  of  the  resolu- 
tion adopted  at  the  New  York  conference  on  Nov.  1, 
expects  to  use  this  information  in  its  effort  to  secure  a 
readjustment  of  the  relationship  between  the  electric 
railway  companies  and  public  authorities.  Member 
companies  are  urged  to  return  the  above  data  sheet 
filled  in,  at  the  earliest  possible  moment  in  order  that 
the  work  of  this  committee  may  not  be  delayed. 


Summons  Ordered  for  Waterbury  (Conn.) 
Meeting 

THE  Waterbury  local  committee  of  the  Connecticut 
Company  section  has  issued  a  notice  of  the  meeting 
to  be  held  on  March  27  in  the  following  unique  form: 

To  THE  High  Sheriff  of  All  Counties: 
Greeting  : 

You  are  hereby  ordered  to  summon  each  and  every  mem- 
ber of  the  Connecticut  Company  Section  A.  E.  R.  A.  to 
appear  at  Hotel  Elton,  Waterbury,  Thursday,  March  27, 
1919,  at  6.30  p.m.  to  sit  in  judgment  on  such  entertainment 
and  speaking  as  may  thereafter  be  provided. 

Owner  Judd  of  the  Elton,  in  deep  sympathy  with  the 
defendant  committee,  has  agreed  to  furnish  jurors  from 
afar,  attaches  in  Waterbury  and  all  members  of  high  or 
low  degree,  a  dinner  (price  $1.25)  that  is  guaranteed  to 
produce  a  feeling  of  instant  appreciation  and  good-will. 

speakers: 

William  B.  Sandland,  Mayor  of  Waterbury. 

C.  A.  Templeton,  president  of  Board  of  Aldermen, 
State  Senator. 

Frederick  S.  Chase,  president  Chase  interests. 

John  H.  Cassidy,  secretary  and  treasurer,  Water- 
bury &  Milldale  Tramway  Company  (Green 
Line). 

John  H.  Goss,  general  superintendent,  Scovill  Manu- 
facturing Company. 

Entertainment  furnished  in  spasms. 
Song  Leader — Alvin  Gillette. 
Reception  committee  on  double  time. 
Therefore  fail  not  under  penalty  of  heavy  losses  in  the 
things  that  make  life  worth  living. 

Fraternally  yours, 
Waterbury  General  Committee. 

On  March  20  the  local  committee  sent  out  a  3-page 
follow-up  letter  containing  well-written  descriptions  of 
points  of  interest  along  the  route  from  New  Haven. 
Attention  was  directed  also  to  engineering  and  trans- 
portation features  of  the  route.  The  letter  contained 
reference  to  company  incidents  giving  "local  color"  to 
the  story  and  sufficient  historical  detail  to  render  the 
document  of  considerable  reference  value. 

The  holding  of  this  meeting  in  Waterbury  is  part 
of  a  general  plan  to  secure  the  active  participation 
of  the  company  section  members  located  away  from 
New  Haven,  the  headquarters  of  the  company. 


Toledo  Section  Membership  Passes  1100  Mark 

MORE  than  800  members  attended  the  meeting  of  the 
Toledo  joint  section  on  March  4.  At  this  meeting 
the  announcement  was  made  that  762  new  members  had 
been  secured  in  a  "drive"  launched  on  Jan.  29.  This 
brings  the  total  membership  to  1102,  and  F.  R.  Coates, 
president  Toledo  Railways  &  Light  Company,  announced 
that  valuable  prizes  would  be  awarded  to  the  five  mem- 
bers bringing  in  the  most  new  members  prior  to  May  1. 
The  program  at  the  meeting  was  practically  all  of  an 
entertainment  character. 


I.  E.  R.  A.  Officers  and  Committeemen 

THE  complete  list  of  officers  and  committees  of  the 
Illinois  Electric  Railways  Association  for  the  year 
1919  is  as  follows: 

Officers:  President,  W.  C.  Sparks;  first  vice-president, 
E.  Ij/l.  Walker;  second  vice-president,  W.  L.  Arnold; 
secretary-treasurer,   R.  V.   Prather. 

Executive  Committee:  D.  E.  Parsons,  chairman; 
Frank  J.  Baker,  W.  C.  Sparks,  H.  E.  Chubbuck,  C.  F. 
Handshy,  Britton  I.  Budd,  E.  C.  Faber,  E.  M.  Walker, 
J.  R.  Blackball,  W.  L.  Arnold. 

Membership  Committee:  Frank  E.  Johnson,  chair- 
man ;  E.  H.  Noyes,  G.  T.  Seely. 

Electrical  Engineering  Committee:  E.  S.  Gillette, 
chairman;  John  Leisenring,  Charles  H.  Jones,  G.  W. 
Welsh. 

Mechanical  Engineering  Committee:  H.  A.  Johnson, 
chairman;  J.  M.  Bosenbury,  John  Sutherland. 

Way  Committee:  John  B.  Tinnon,  chairman;  B.  J. 
Fallon,  H.  F.  Merker. 

Traffic  Committee:  C.  C.  Shockley,  chairman;  R.  Breck- 
enridge,  C.  F.  Speed,  E.  M.  Walker. 

Safety  Committee:  H.  B.  Adams,  chairman;  W.  H. 
Heun,  Joseph  O'Hara,  Dr.  H.  E.  Fisher. 

Publicity  Committee:  E.  E.  Soules,  chairman;  J.  M. 
Strasser,  H.  E.  Weeks,  F.  C.  Eckman,  R.  H.  Hayward, 
W.  W.  Crawford. 

Program  Committee:  H.  J.  Kenfield,  chairman;  L. 
E.  Gould,  J.  W.  Busch,  A.  P.  Jenks,  W.  V.  Griffin, 
Lesley  C.  Paul. 


Rear  End  Bumps 

Sudden  falls  coming  from  apparently  slight  collisions 
have  caused  serious  injuries  to  passengers.  Therefore. 
when  closely  following  another  car.  BE  SURE  YOUR 
CAR  is  under  control.  KNOW  the  rail  condition.  BE 
READY  to  stop  instantly 


Ontario  Safety  League  Active 

The  fifth 
annual  report  of 
the  Ontario 
Safety  League 
shows  that  dur- 
ing 1918  the 
League  issued 
2500  large  cards 
for  posting  in 
street  cars,  22,- 
000  bulletins  for 
posting  in  car- 
houses  and 
shops  and  else- 
where, 110,000 
cards  to  motor- 
ists, 100,000  let- 
ters to  parents, 
540,000  gummed 
seals,  and  other 
warnings. 

RECENT  ONTARIO  SAFETY  BULLETIN  Through  the  Co- 
operation of  the 
Ontario  Department  of  Highways  a  safety  card 
is  issued  with  every  automobile  license  issued  by 
the  Province,  and  the  gummed  seals  are  used  by  mer- 
chants and  others  on  outgoing  mail.  They  carry  the  mes- 
sage, "Be  careful.  Avoid  accidents."  The  question  of  how 
interest  can  be  maintained  in  the  safety  movement 
seems  to  have  been  satisfactorily  settled  by  the  League, 
of  which  J.  F.  H.  Wyse  is  organizer  and  engineer. 


You  Cannot  Tell  How  Unexpectedly 
the  Car  Ahead  May  Stop 
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New  Jersey  Strike  Settled 

Company  Will  Treat  Only  with  Bodies 

of  Its  Employees — Other  Matters 

to    Be  Arbitrated 

Announcement  that  the  joint  confer- 
ence board  of  the  union  and  officials  of 
the  Public  Service  Railway,  Newark, 
N.  J.,  had  accepted  the  proposed  basis 
of  settlement  from  the  federal  represen- 
tatives was  made  on  the  afternoon  of 
March  16  by  Mr.  Ogburn,  who  is  in 
charge  of  the  railway  department  of 
the  War  Labor  Board.  Immediately 
after  giving  out  this  information  Mr. 
Ogburn  left  for  Washington,  where  he 
reported  the  situation  before  the  board. 

Mr.  Ogburn  was  designated  by  former 
President  Taft,  co-chairman  of  the  War 
Labor  Board,  to  settle  the  controversy, 
if  possible,  following  the  appearance 
before  the  board  on  March  14  of  repre- 
sentatives of  the  railway  and  the  union. 

Mr.  Ogburn  arranged  for  a  confer- 
ence on  the  morning  of  March  15  with 
President  Thomas  N.  McCarter  and  Ed- 
mund W.  Wakelee,  vice-president  of 
the  railway.  It  was  at  this  conference 
that  Mr.  Ogburn  and  his  colleagues  sub- 
mitted the  proposed  basis  of  settlement 
which  was  accepted  by  the  company. 
They  had  previously  met  the  repre- 
sentatives of  the  employees.  In  the 
afternoon  the  War  Labor  Board  repre- 
sentatives offered  the  plan  to  the  joint 
conference  board  of  the  men's  union, 
and  the  board  refused  to  accept  the 
clause  in  the  program  submitted  by  the 
National  War  Labor  Board's  repre- 
sentative which  provided  that  the  ques- 
tion of  putting  into  effect  of  the  com- 
pany's collective  bargaining  plan  be  re- 
ferred to  the  War  Labor  Board.  The 
men  insisted  that  the  collective  bargain- 
ing plan  be  withdrawn,  as  President 
McCarter  had  offered  to  do  on  the  even- 
ing before  the  strike  was  called. 

On  March  16  Mr.  Ogburn  returned 
from  Washington  with  a  slightly  al- 
tered draft  of  the  War  Labor  Board 
proposition,  which  the  company  ac- 
cepted, and  this  was  put  up  to  repre- 
sentatives of  the  men  on  the  afternoon 
of  March  16.  They  promptly  accepted 
it.  It  was  submitted  to  the  union  lo- 
cals on  March  17  and  approved. 

Terms  of  AcREaiMENT 

The  terms,  made  public  by  Mr. 
Ogburn  provide: 

That  any  committee  or  joint  conference 
board,  composed  of  the  employees  of  the 
Public  Service  Plailway  appointed  at  a 
meeting  of  any  division  of  the  Amalga- 
mated Association  of  Street  &  Electric 
Railway  Employees  of  America,  shall  have 
the  right  to  deal  with  the  officials  of  the 
company  concerning  any  matter  or  mat- 
ters in  controversy.  This  does  not  nega- 
tive the  right  of  employees  to  treat  with  the 
company  directly  or  through  other  commit- 
tees. 


It  is  understood  that  the  company  has 
withdrawn  and  abandoned  its  so-called 
co-operative  or  collective  bargaining  plan, 
recently  promulgated. 

Any  other  matters  in  controversy  be- 
tween the  company  and  its  employees  may 
be  referred  by  either  party  to  the  National 
War    Labor    Board    for   decision. 

It  also  was  provided  that  all  men  on 
strike  should  return  to  work  upon  ac- 
ceptance of  this  proposition,  and  that 
the  workers  be  reinstated  in  their  old 
jobs.  All  matters  of  wages  and  condi- 
tions of  work  which  were  part  of  the 
union's  demands  may  be  placed  before 
the  War  Labor  Board  for  decision  in 
the  near  future. 

The  principal  bone  of  contention  was 
recognition  of  the  Amalgamated  Asso- 
ciation, and  the  withdrawal  by  the  com- 
pany officials  of  their  collective  bar- 
gaining plan.  The  men  also  asked  for 
ten  hours'  pay  for  a  nine-hour  day. 

Thomas  N.  McCarter,  president  of  the 
railway,  issued  a  statement  declaring 
that  although  the  agreement  provides 
for  recognition  of  committees  of  em- 
ployees the  company  is  supported  in  its 
refusal  to  sign  contracts  with  the  Amal- 
gamated Association  or  any  other 
union  of  employees. 

John  L.  O'Toole,  assistant  to  Presi- 
dent McCarter,  when  informed  that  the 
strikers  had  interpreted  the  decision  as 
a  recognition  of  the  union,  is  reported 
to  have  said: 

We  will  only  treat  with  bodies  of  our 
employees.  They  can  call  themselves  any- 
thing  they   like. 


Mr.  Shonts  Discusses  Port 
Problem 

At  a  meeting  of  the  Board  of  Trade 
&  Transportation  of  New  York  on  Feb. 
26  to  hear  the  report  of  the  special  com- 
mittee which  made  a  study  of  the  pro- 
posed treaty  between  New  York  and 
New  Jersey  for  joint  control  and  im- 
provement of  the  waters  about  New 
York,  Theodore  P.  Shonts,  president 
of  the  Interborough  Rapid  Transit 
Company,  told  of  the  urgent  necessity 
of  immediate  action  to  keep  clear  at 
this  port  the  channel  of  the  commerce 
of  the  world.  He  declared  the  problem 
was  one  of  congestion  and  advocated 
the  co-ordination  of  all  railroads  and 
spoke  in  favor  of  a  tunnel  under  the 
Hudson  River.  The  situation  demanded 
instant  attention,  he  said,  and  added 
that  it  was  not  the  result  of  planning, 
hut  that  it  simply  grew. 

He  said  that  all  the  New  Jersey  rail- 
roads could  be  linked  up  as  a  solid  unit 
and  this  done  it  would  afford  an  eco- 
nomical method  for  the  exchange  of 
freight  and  would  afford  one  clearing 
yard  for  all  the  boroughs  of  New  York, 
for  New  England  and  for  ocean  car- 
goes. 


Buffalo  Retains  Prof.  Richey 

Will    Represent    City    on    Board    with 

James  E.  Allison  to  Draw  Up  New 

Operating  Plan  There 

Albert  S.  Richey,  Worcester,  Mass., 
professor  of  electric  railway  engineer- 
ing in  the  Worcester  Polytechnic  Insti- 
tute, has  been  chosen  by  the  City  Coun- 
cil of  Buffalo,  N.  Y.,  as  its  representa- 
tive on  the  board  of  arbitration  which 
will  formulate  a  plan  whereby  the  In- 
ternational Railway,  Buffalo,  will  be 
placed  under  municipal  control.  Mr. 
Richey  will  take  the  place  of  Peter  Witt, 
Cleveland,  Ohio,  who  declined  to  repre- 
sent the  city  on  the  board.  The  condi- 
tions under  which  Professor  Richey  ac- 
cepted this  appointment  are  such  that 
he  is  not  obliged  to  be  the  partisan  of 
the  city,  but  can  exercise  his  best  judg- 
ment on  all  matters  which  may  come  up 
for  decision.  The  International  Rail- 
way's representative  is  James  E.  Alli- 
son, Jr.,  St.  Louis,  Mo. 

Start  on  Agreement  Soon 

During  his  work  in  Buffalo,  Mr. 
Richey  will  be  paid  at  the  rate  of  $150 
a  day.  As  soon  as  the  two  arbiters 
agree  upon  the  third  member  of  the 
board  the  work  of  drawing  up  an  agree- 
ment between  the  city  and  company  will 
be  started.  The  board  must  also  agree 
upon  certain  intangible  assets  of  the 
railway's  city  lines  upon  which  a  fair 
return  will  be  allowed. 

A  new  phase  of  the  railway  tangle  in 
Buffalo  developed  during  the  week 
ended  March  15  when  a  bill  was  intro- 
duced in  the  State  Legislature  at  Al- 
bany giving  the  municipal  authorities 
permission  to  enter  into  an  agreement 
with  the  International  Railway  for  a 
service-at-cost  plan  of  operation  and 
guaranteeing  the  company  a  fixed  re- 
turn upon  its  investment.  The  bill  also 
provides  for  a  compulsory  reference  of 
the  measure  to  the  voters  before  it  be- 
comes effective,  even  though  it  is 
approved  by  the  Legislature.  It  is  pre- 
dicted the  measure  will  be  defeated. 
The  bill  has  been  approved  by  the  City 
Council. 

The  City  Council  has  rescinded  its  ac- 
tion allowing  the  International  Railway 
to  collect  a  6-cent  fare  with  a  1-cent 
rebate  slip  pending  the  determination 
by  the  Public  Service  Commission,  Sec- 
ond District,  of  a  just  and  reasonable 
rate  of  fare  to  be  charged  in  Buffalo. 
The  voters  filed  petitions  and  the  ref- 
erendum on  the  question  was  to  have 
been  held  on  March  25.  The  action  of 
the  Council  rescinding  its  former  action 
saves  the  cost  of  a  second  referendum, 
which  would  be  close  to  $40,000.  It  was 
generally  conceded  the  action  of  the 
Council  would  be  repealed  by  the  voters. 
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Ten- Year  Grant  Suggested 

Mayor  of  Cleveland,  Thwarted  in   At- 
tempt  to   Extend  Tayler   Franchise 
for  Year,  Makes  New  Proposal 

The  Council  of  Cleveland,  Ohio,  on 
March  11  by  a  vote  of  twelve  to  twelve 
defeated  the  city  administration's  pro- 
posal for  a  year's  extension  of  the  Tay- 
ler grant  to  the  Cleveland  Railway 
pending  a  vote  at  the  next  election  on 
municipal  ownership  and  operation  of 
the  railway  property. 

On  March  13  Mayor  Davis,  in  a  let- 
ter to  City  Council,  proposed  that  an 
ordinance  be  enacted  providing  for  a 
vote  next  fall  on  municipal  ownership 
and  operation  of  the  Cleveland  Railway 
property.  The  Mayor  also  suggested 
that  Council  immediately  open  nego- 
tiations with  executives  of  the  railway 
for  a  ten-year  franchise  containing  bet- 
ter terms  for  the  car  riders  than  the 
present  grant  provides.  The  Mayor  as- 
serted that  although,  in  his  opinion, 
Council  made  a  serious  mistake  in  re- 
jecting the  proposed  one-year  franchise 
extension,  it  is  imperative  that  the  Tay- 
ler grant  be  extended.  He  suggested 
daily  sessions  of  Council,  the  public  and 
city  officials  vrith  the  railway  executives 
until  the  railway  problem   is  solved. 

In  a  letter  placing  his  proposal  before 
Council  the  Mayor  said  in  part: 

I  feel  the  present  arrangement  of  private 
ownership  with  private  operation  and  pub- 
lic control  does  not  adequately  protect  the 
rights  of  car  riders  in  many  essential  par- 
ticulars, and  I  suggest  and  insist  that  the 
only  proper  remedy  short  of  municipal  own- 
ership is  municipal  operation  and  that: 

1.  A  franchise  should  be  drafted  and  of- 
fered to  the  railway  providing  for  a  re- 
newal of  the  franchise,  providing  for  opera- 
tion of  the  lines  by  the  city  with  the  pres- 
ent fixed  return  to  the  stockholders  by 
way  of  rental  with  proper  security  given 
them  for  the  maintenance  of  the  property, 
and  providing  therein  a  separate  arrange- 
ment by  which  extensions  can  be  built  as 
required  by  the  needs  of  the  city  without 
the  restrictions  upon  the  same,  as  provided 
by  the  present  grant. 

2.  (a)  If  the  present  scheme  of  private 
ownership  and  private  operation  is  to  be 
continued,  which  I  deem  inadvisable,  I  sug- 
gest and  insist  that  a  renewal  of  the  fran- 
chise carry  with  it  an  incentive  for  economy 
of  operation  by  the  company,  by  providing 
for  an  increase  in  the  stockholders'  return 
for  the  period  in  which  the  company,  by 
economical  management,  expends  less  than 
its  operating  allowance  and  its  main- 
tenance, depreciation  and  renewal  allow- 
ances, and  providing  for  a  decrease  in  the 
return  to  the  stockholders  when  the  com- 
pany over  expends  its  allowances,  said  al- 
lowances to  be  fixed  yearly  by  a  budget 
system,  but  otherwise  as  provided  in  the 
present  ordinance,  thereby  making  the  rate 
of  return  to  the  stockholders  depend  upon 
the  rate  of  fare. 

(b)  If  the  present  general  plan  is  re- 
newed, proper  provision  should  be  made  in 
the  extension  franchise  for  the  making  of 
renewals  adequate  to  promote  the  growth 
of  the  city,  by  a  revision  of  section  thirty 
of  the  present  ordinance,  which  at  the 
present  time  makes  it  almost  Impossible 
for  the  city  to  compel  extensions  in  the 
undeveloped  territory. 

(c)  Provision  should  also  be  made  in  the 
franchise  to  do  away  with  the  probability 
of  future  strikes  on  the  system  by  provid- 
ing that  the  city,  in  rase  of  disputes  be- 
tween the  company  and  its  employees  about 
working  conditions,  rates  of  wages,  the 
class  and  conduct  of  employees  (including 
grounds  of  discharge)  shall  be  the  final 
arbitrator,  with  proper  provisions  that  the 
company's  Investment  shall  not  thereby  be 
Impaired. 

I  would  ask  that  each  member  make  it 
his  business  to  aid  these  negotiations  by 
presenting  the  result  of  his  experience  and 
submitting  amendments  which  he  deems 
necessary  In  the  Interest  of  his  constituents, 
to  the  end  that  the  citizens  of  Cleveland 
may  secure   the  best   railway   service. 


On  the  eve  of  the  negotiations  for 
the  renewal  of  the  Tayler  grant  Presi- 
dent Stanley  of  the  Cleveland  Railway 
issued  a  statement  in  which  he  said 
that  while  he  agreed  to  the  opening  ne- 
gotiations with  the  city,  he  was  op- 
posed to  making  any  changes  that 
would  interfere  with  rights  now  held 
by  the  company  and  city.  These,  he 
defined,  as  the  security  of  the  com- 
pany's investment  and  certainty  of 
dividend,  and  the  city's  control  of  fare 
and  service.  According  to  Mr.  Stanley 
Cleveland  has  enjoyed  the  lowest  fare 
and  the  best  service  of  any  of  the  large 
American  cities  under  the  Tayler  grant 
and  this  important  fact  should  not  be 
lost  sight  of  in  the  negotiations. 

Among  the  complaints  against  the 
ordinance  raised  by  the  city  administra- 
tion is  lack  of  incentive  for  economy. 

In  a  communication  read  before  the 
Council  on  March  17,  the  Mayor  ex- 
pressed his  conviction  that  Council  made 
a  mistake  in  rejecting  his  original  pro- 
posal for  a  one-year  extension  of  the 
Tayler  grant  pending  a  vote  next  fall 
on  municipal  ownership.  He  ended  with 
the  suggestion  that  Council  should 
enact  his  ordinance  for  a  vote  next  fall 
and  then  should  proceed  to  negotiate 
with  railway  executives  for  a  ten-year 
franchise,  subject  to  the  right  of  the 
electorate  to  vote  at  any  time  on 
municipal  ownership, 

A  suggestion  to  meet  the  complaint 
of  a  lack  of  incentive  for  economy  has 
come  from  Fred  H,  GofT,  president  of 
the  Cleveland  Trust  Company,  who  pro- 
posed that  the  minimum  dividend  be 
limited  to  6  per  cent  and  that  it  shall 
rise  as  the  fare  is  lowered  beyond  a 
certain  point,  at  which  the  minimum 
return  is  to  be  paid. 


Official  Acquitted  in  Broolilyn 
Accident  Trial 

After  deliberating  for  four  hours 
and  eighteen  minutes  the  jurors  in  the 
case  of  Thomas  F.  Blewitt,  a  division  su- 
perintendent of  the  Brooklyn  (N.  Y.) 
Rapid  Transit  Company,  indicted  of 
manslaughter  as  a  result  of  the  Malbone 
Street  wreck,  on  Nov.  1,  in  which  more 
than  ninety-five  persons  were  killed 
and  200  injured,  returned  a  verdict  of 
not  guilty  in  the  Supreme  Court,  at 
Mineola,  Long  Island,  on  March  18.  It 
was  charged  in  the  indictment  that 
Blewitt  had  permitted  an  inexperienced 
motorman  to  take  out  the  train. 

The  entire  day  was  occupied  by  both 
sides  in  summing  up.  District  Attor- 
ney Lewis  of  Kings  severely  arraigned 
the  defendant,  charging  he  had  as- 
signed men  to  run  trains  on  the  day  of 
the  accident  who  had  never  acted  as 
motormen  before. 

A  jury  will  now  be  drawn  to  try 
Anthony  D.  Lewis,  the  motorman,  whose 
trial  will  be  called  next  week.  Follow- 
ing the  disposal  of  this  case,  those  of 
several  other  indicted  officials  of  the 
company  will  probably  come  up.  Lewis 
ran  his  train  into  the  walls  of  a  tunnel 
while  acting  as  a  motorman  following 
a  strike  of  the  trainmen  of  the  rail- 
road. 


Detroit  M.  O.  Vote  April  7 

Price  of  $31,500,000  for  Detroit  United 

Lines  Within  City  Goes  Before 

Voters  at  Spring  Election 

Citizens  of  Detroit,  Mich.,  will  be 
asked  to  vote  on  April  7  whether  they 
approve  of  the  city  acquiring  the  De- 
troit United  Railway  system  within 
the  5-cent  fare  zone  at  a  price  of  $31,- 
500,000.  This  was  definitely  decided 
at  a  recent  joint  meeting  of  the  Street 
Railway  Commission  and  the  Common 
Council.  If  approved  by  the  people  the 
city  will  take  possession  of  the  rail- 
way system  on  July  1,  1919.  The  Com- 
mon Council  informally  and  in  advance 
approved  the  financial  plans  of  the  Rail- 
way Commission  for  the  acquisition  of 
the  properties. 

Commission  Outlines  Plans 
These  plans  were  outlined  in  a  state- 
ment issued  by  the  commission: 

The  city  will  pay  $15,000,000  in  cash  to 
the  Detroit  United  Railway.  The  balance 
of  the  total  sum  will  be  made  on  the  partial 
payment   basis. 

Interurban,  freight  and  construction  cars 
will  continue  to  be  operated  by  the  Detroit 
United  Railway,  which  is  to  recompense 
the  city  for  the  use  of  tracks,  etc.,  on  the 
basis  of  cost  plus  30  per  cent. 

With  the  question  of  the  acquisition 
of  the  railway  system  there  also  will 
be  submitted  to  the  people  a  proposi- 
tion to  issue  public  utility  bonds  to  the 
amount  of  2  per  cent  of  the  assessed 
valuation  of  the  city.  The  sale  of  these 
bonds  would  realize  in  the  neighborhood 
of  $27,000,000.  Of  this  amount,  $15,- 
000,000  will  be  used  to  make  a  cash 
payment  to  the  railway. 

The  resolution  already  passed  by  the 
Common  Council  to  submit  to  the  voters 
a  bond  issue  of  $10,000,000  for  the  pur- 
pose of  piecemeal  construction  of  a 
municipal  system  will  be  withdrawn, 
and  extensions  and  betterments  will  be 
cared  for  from  the  proceeds  of  the  one 
issue  of  public  utility  bonds. 

Mayor  Couzens  is  quoted  as  follows: 

We  are  going  to  submit  this  price  of  $31,- 
500,000  to  the  voters  at  the  next  election. 
If  the  people  want  to  get  control  of  the 
lines  at  once,  ail  right ;  if  not,  we  are  will- 
ing to  go  on  with  the  fight  it  it  is  the 
wish  of  the  people  we  do  so. 

It  is  the  best  we  are  able  to  do  at  the 
present  time.  The  present  sitijation  Is 
like  the  smallpox,  only  worse.  The  people 
would  he  willing  to  pay  $2,000,000  to  get 
rid  of  the  .smallpox  and  have  nothing  but 
the  fact  they  were  rid  of  the  disease  to 
show  for  their  money. 

It  is  a  question  now  of  whether  the 
city  is  willing  to  pay  an  extra  $2,000,000 
and  wipe  the  Detroit  United  Railway  out 
as  a  problem. 

The  text  of  the  agreement  for  the 
sale  of  the  city  lines  to  the  municipality 
was  signed  by  representatives  of  the 
city  and  the  company  on  March  18.  As 
previously  stated,  an  initial  payment  of 
$15,000,000  will  be  made  on  or  about 
the  first  day  of  July  and  the  balance 
of  $16,500,000  on  Dec.  31,  1931,  with 
interest  at  6  per  cent  a  year  from  the 
date  of  the  payment  of  the  $15,000,000. 
In  case  the  city  is  unable  to  make  the 
initial  payment  of  $15,000,000  on  July 
1  the  time  is  to  be  extended  for  not 
more  than  ninety  days  after  July  1. 
After  that  further  extensions  are  to  be 
secured  only  by  mutual  agreement  be- 
tween the  railway  and  the  city. 
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Ex-President  Taft  on  Labor 

Explains  Basis  Upon  Which  War  Labor 

Board  Based  Its  Action  in  Making 

Wage  Awards 

An  unusually  interesting  speech  was 
made  by  former  President  Taft  in  At- 
lanta, Ga.,  recently  on  the  Proposed 
League  of  Nations.  In  the  course  of 
his  remarks  Mr.  Taft  discussed  inci- 
dentally the  problems  of  labor,  and  it  is 
believed  that  he  told  for  the  first  time 
the  considerations  that  governed  much 
of  the  work  of  the  War  Labor  Board 
while  he  was  a  member  of  that  body. 
For  this  reason  the  words  of  the  ex- 
President  are  of  special  interest  to  elec- 
tric railway  representatives  and  to  the 
employees  of  such  companies.  Mr.  Taft 
is  quoted  in  part  as  follows: 

Perhaps  you  have  a  right  to  know  why 
I  should  speak  at  a  labor  meeting.  For 
nine  months,  as  a  member  of  the  War 
Labor  Board,  I  have  been  forced  to  study 
the  question  of  the  relations  between  capi- 
tal and  labor  in  this  country. 

The  members  of  the  board  occupied  three 
weeks  in  constant  discussion,  and  after  a 
while,  to  our  own  great  surprise,  and  1 
think  to  the  surprise  of  all  twelve  of  the 
commission,  we  agreed  and  signed  the 
paper. 

Now,  that  paper  contained  a  number  of 
principles.  One  was  that  no  employer 
had  the  right  to  interfere  with  the  com- 
plete right  of  the  laborers  to  organize  into 
trades  unions,  to  be  represented  in  their 
dealings  with  their  employers  by  commit- 
tees of  their  own  ;  that  no  working  men  had 
a  right  to  interfere  with  the  organizations 
of  employers,  and  that  we  approved  in  the 
strongest  possible  way  the  principle  of  col- 
lective bargaining  and  of  the  group  system. 

And  upon  that  basis  we  laid  down 
other  principles  and  created  machinery  by 
which  we  took  up  the  differences  that  might 
arise  between  the  employers  and  employees 
during  the   war. 

The  laborers  of  the  world  have  acquired 
a  greater  consciousness  of  power,  and  it  is 
for  the  benefit  of  the  community  that  the 
trades  unions  should  be  encouraged  and 
recognized  and  dealt  with  on  the  principles 
of  the  group  system.  This  will  give  to 
the  leaders  of  labor  a  sense  of  responsi- 
bility and  a  conservatism  that  they  will 
not  have  if  employers  occupy  an  attitude 
of  hostility.  Unless  this  is  done  labor  will 
be  driven  into  hostility  and  into  being  reds 
and  radicals,  and  you  will  encourage  that 
anarchistic,  socialistic  spirit  that  is  rife 
now   the   world    over. 

It  is  essential,  that  the  laboring  men 
should  acquire  a  sense  of  responsibility  to 
society ;  that  the  business  men  who  employ 
should  recognize  them  and  deal  with  them, 
and  come  together  with  them  in  collective 
bargaining,  so  that  differences  shall  be  re- 
moved. 

We  have  increased  wages  often  and  then 
we  have  recognized  in  connection  with  the 
increases  the  necessity  especially  in  public 
utilities  of  increasing  rates  of  fare,  so  that 
the  companies  may  have  the  means  by 
which  they  can  pay  that  rate  of  wages  and 
other  expenses. 

That  has  been  done  right  here  in  Atlanta 
and  in  New  Orleans  and  elsewhere,  and  the 
character  of  the  relation  is  such  that  if 
you  welcome  the  organization  of  labor  and 
put  it  in  a  position  of  responsibility,  they 
ought  to  feel  the  obligation  to  help  their 
employers  get  what  is  just  for  them,  be- 
cause it  is  not  the  square  thing  to  get  an 
Increase  in  wages  and  then  ignore  the  other 
part  of  the  recommendation  of  the  decree, 
namely  ;  that  the  rates  of  fare  also  be  in- 
creased to  meet  these  additional  expenses 
involved  in  excess  costs  and  higher  prices 
of  everything  which  should  be  met  in  some 
way  in  order  to  increase  the  revenue  of 
the  street  railway. 


and  65  cents  an  hour  and  time  and  a 
half  for  overtime  for  all  motormen  and 
conductors,  and  a  proportionate  in- 
crease over  the  old  scalp  for  all  car- 
house  men  and  for  women.  The  pres- 
ent scale  is  38,  40  and  45  cents  an  hour, 
according  to  the  length  of  service.  It 
has  been  stated  that  the  other  new 
working  terms  are  practically  the  same 
as  the  present  ones. 

The  new  scale  will  be  submitted  to 
the  local  railways  at  once  and,  if  ap- 
proved, it  will  become  effective  on  May 
1.  The  union  embraces  all  the  Wheel- 
ing lines,  those  in  adjacent  sections  up 
the  Ohio  River  as  far  as  Steubenville 
and  all  lines  in  the  Bellaire,  Bridge- 
port and  Martins  Ferry  section  of 
eastern  Ohio.  The  agreement  affects 
about  500  men  and  a  score  or  more  of 
women,  the  latter  being  employed  prin- 
cipally as  car  cleaners  at  the  carliouses. 


Scranton  Men  Will  Ask  More 

Employees  of  the  Scranton  (Pa.) 
Railway,  numbering  more  than  600 
conductors,  motormen,  track  men  and 
barn  men,  have  framed  demands  for 
an  increase  in  wages  after  April  1  of 
15  cents  an  hour.  Also,  the  union  is 
demanding  that  conductors  and  motor- 
men  shall  have  every  eighth  day  off 
and  other  changes  in  the  present  agree- 
ment. They  request  a  one-year  agree- 
ment. 

Conductors  and  motormen  are  now 
receiving  41,  43  and  45  cents  an  hour, 
this  scale  having  been  awarded  them 
by  the  War  Labor  Board,  following  the 
strike  last  summer.  The  demands  of 
the  men  are  for  increases  to  56,  58  and 
60  cents  an  hour. 

The  War  Labor  Board  award  dates 
from  June  2,  1918,  and  it  provides  that 
"this  scale  shall  prevail  during  the  du- 
ration of  the  war  but  after  Feb.  1, 
1919,  it  may  be  opened  at  periodical 
intervals  of  six  months  for  the  mak- 
ing of  adjustments  as  may  be  deemed 
necessary."  The  present  agreement 
between  the  union  and  the  company 
was  signed  on  April  1, 1916,  and  expires 
April  1,  1919. 

Officers  of  the  union  say  that  they 
are  taking  the  stand  that  the  war  is 
over  and  that  the  War  Labor  Board 
award  must  be  superseded  after  April 
1  by  a  new  agreement  made  between 
the  workers  and  the  company. 


the  discharged  women  workers,  while 
James  H.  Vahey,  attorney  for  the 
Amalgamated  Association  of  Street  & 
Electric  Railway  Employees,  opposed 
the  appeal. 

Dr.  Shaw  declared  that  during  the 
war  women  in  all  parts  of  the  coun- 
try had  responded  nobly  to  the  nation's 
call  for  workers,  but  now  that  the 
acute  need  for  workers  had  passed, 
there  was  a  tendency  to  "get  rid  of" 
the  women.     Dr.  Shaw  said: 

Men  employes  demand  it,  and  because 
they  are  organized,  they  have  power  to 
enforce  their  demands.  The  worst  of  it  is 
that  many  of  the  men  so  employed  were 
never  in  the  military  service,  but  had  left 
to  enter  "safe"  employment. 

Mr.  Walsh  said  the  board  should  de- 
clare that  women  were  legally  entitled 
to  the  same  rights  in  industry  as  men. 
The  women  conductors  of  Cleveland 
were  unjustly  discharged,  he  said,  and 
should  be  reinstated. 

Miss  Van  Kleeck  told  the  board  that 
women's  claim  of  freedom  to  choose 
occupations  was  the  greatest  labor 
issue  before  the  country. 

Mr.  Vahey  argued  that  the  board 
was  not  legally  empowered  to  order  the 
re-employment  of  the  women  conduct- 
ors, since  its  jurisdiction  extended  only 
to  cases  where  labor  dispute.?  between 
employees  and  employers  threatened  to 
result  in  a  strike. 


New  Wage  Scale  at  Wheeling 

At  a  meeting  of  the  Street  Railway 
Men's  Local  No.  108,  embracing  the 
entire  Wheeling  district,  a  new  wage 
scale  was  adopted,  as  drawn  up  by 
the  executive  board  of  the  organiza- 
tion.    The  new  scale   asks   for  55,   60 


Women  Again  the  Issue 

Arguments  in  the  appeal  from  the 
recommendation  of  the  National  War 
Labor  Board  that  women  conductors  at 
Cleveland,  Ohio,  be  discharged  to  sat- 
isfy demands  of  striking  male  em- 
ployees were  heard  on  March  13  by  the 
board.  The  case  was  taken  under  ad- 
visement. 

Dr.  Anna  Howard  Shaw,  honorary 
president  of  the  National  American 
Woman  Suffrage  Association;  Frank 
P.  Walsh,  former  joint  chairman  of 
the  board,  and  Miss  Mary  Van  Kleeck, 
director  of  the  women-in-industry  serv- 
ice of  the  labor  department,  were 
among  those  who  appeared  in  behalf  of 


B.  R.  T.'s  Labor  Policy  Stated 

Lindley  M.  Garrison,  receiver  of  the 
Brooklyn  (N.  Y.)  Rapid  Transit  Com- 
pany, has  expressed  a  willingness  to 
recognize  the  right  of  the  men  to  or- 
ganize, but  he  has  made  it  plain  that 
the  company  will  deal  only  with  its  own 
employees.  In  the  current  issue  of  the 
B.  R.  T.  Monthly  Mr.  Garrison  writes: 

No  attempt  will  be  made  to  prevent  any 
employee  from  joining  any  organization 
that  he  pleases.  On  the  other  hand  the 
management  of  the  system  will,  as  hereto- 
fore, deal  with  the  committees  of  its  own 
employees  in  all  matters  affecting  the  rela- 
tion of  its  employees  to   the  system. 

The  purpose  in  addressing  the  employees, 
in  view  of  the  recent  newspaper  publicity 
given  to  the  most  recent  ruling  of  the  War 
Labor  Board,  is  to  indicate  the  position  of 
the  system  under  its  present  management 
and  to  prevent  any  misunderstanding  in  re- 
spect thereto. 

The  Amalgamated  Association  is  at 
present  engaged  in  an  effort  to  organize 
the  trainmen  in  Brooklyn  into  a  local 
under  its  domination. 

At  a  recent  labor  meeting  in  Brook- 
lyn a  tentative  draft  was  read  of  the 
conditions  and  suggestions  that  are  to 
be  taken  up  with  the  company.  It 
calls  for  a  better  working  understand- 
ing and  a  board  of  arbitration  repre- 
senting the  workers  and  the  company. 
Section  5  of  the  temporary  preamble 
calls  for  an  eight-hour  day  for  all  con- 
ductors, ticket  agents  and  station  men, 
and  demands  that  all  work  in  excess 
shall  be  overtime,  and  shall  be  paid 
for  at  the  rate  of  time  and  a  half. 
It  is  also  demanded  that  the  company 
pay  all  extra  men  who  answer  to  the 
rollcall  at  the  rate  of  $21  a  week.  The 
proposed  agreement  will  also  stipulate 
that  entries  shall  not  be  placed  against 
an  employee  without  the  opportunity 
of  a  hearing  to  answer  the  charge. 
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The  Proper  Spirit 

The  electric  railways  were  in  the 
vanguard  of  those  employers  who  an- 
nounced that  places  were  open  to  all 
men  who  entered  the  service  of  the 
government  during  the  war.  The  in- 
stances of  the  large  companies  that  did 
this  are  many.  Public  recognition  in 
their  cases  has  been  freely  given.  The 
smaller  companies,  however,  have  been 
no  less  active  in  the  interest  of  their 
men  returning  from  the  front.  Their 
work,  too,  has  attracted  much  attention 
and  been  commented  on  favorably.  One 
of  the  more  recent  instances  among  the 
smaller  companies  is  that  of  the  Hot 
Springs  (Ark.)  Street  Railway.  Here 
is  what  the  New  Era  of  that  city  said 
under  The  Proper  Spirit"  on  Feb.  21: 

Of  course  all  corporations  are  soulless. 
And  this  especially  applies  to  public  uti.ity 
corporations.  Hut  there  is  one  particular 
corporation  of  which  we  know  that  seems 
to  have  risen  to  the  "Great  Idea,"  and  in 
a  n:annei-  ti^at  would  indicate  that  one 
corporation  is  at  least  part  human,  ajid 
possesses  some  modicum  of  soul. 

This  is  our  own  Hot  Springs  Public  Util- 
ity Company.  When  the  big  doings  started 
over  in  Europe  many  of  their  men  promptly 
volunteered  while  others  were  taken  by  the 
selective  service  plan.  No  objection  was 
made  to  their  departure — in  fact  they  were 
encouraged.  Neither  was  any  promise 
made  as  to  holding  their  jobs  for  them. 
but  every  man  that  has  returned  has 
stepped   into   his  old  job. 

The  street  railway  has  put  ten  of  Its 
men  back  to  work,  with  all  the  rights, 
seniority  and  increased  pay  that  they 
would  have  secured  by  remaining  at  home. 

The  paper  named  the  men  at  the 
conclusion  of  its  editorial. 


N.  E.  L.  A.  Deprecates  Advocacy 
of  Municipal  Ownership 

Public  ownership  is  discussed  in  the 
interim  report  of  the  public  policy 
committee  of  the  National  Electric 
Light  Association.  Among  the  mem- 
bers of  the  committee  are  H.  G.  Brad- 
lee,  Walton  Clark,  H.  L.  Doherty  and 
Samuel  Insull.  In  referring  to  the 
electric  railways  the  committee  says: 

Prominence  has  been  given  in  recent 
months,  and  is  likely  to  increase,  with  re- 
gard to  the  financial  condition  of  the  elec- 
tric  railways    throughout   the    country. 

In  the  stress  of  conditions  above  out- 
lined, it  has  been  suggested  in  some  quar- 
ters that  the  most  practicable  and  effective 
solution  of  the  electric  railway  problem  is 
in  municipal  ownership  since.  If  the  mu- 
nicipalities should  acquire  the  electric  rail- 
ways, the  additional  revenue  required  would 
be  forthcoming  either  through  increased 
fares  or  indirectly   through  taxation. 

We  recognize  the  extremity  of  the  rail- 
way companies  and  the  advantage  that 
such  suggestion  may  offer  to  some  of  them 
individually,  but  we  deem  It  necessary  to 
.say  that  the  opinion  of  your  public  policy 
committee,  as  hitherto  frequently  expressed, 
continues  with  increasing  conviction  that 
municipal  ownership  of  electric  lighting,  gas 
and  electric  railway  companie.^  is  economi- 
cally unsound  and  cannot  redound  to  the 
mutual  benefit  of  the  consumers  and  the 
municipality.  "We  think  it  Is  only  fair 
publicly  to  reaffirm  our  views  upon  this 
subject  at  this  time  when  temptation  to 
the  encouragement  of  municipal  ownership 
by  utilities  companies  themselves  seeraa 
apparent. 

Urges  Franchise  Forfeiture 

Urging  that  the  city  of  Birmingham, 
Ala.,  institute  quo  warranto  proceed- 
ings in  the  courts  seeking  to  have  the 
franchise  of  the  Birmingham  Railway, 
Light  &  Power  Company  forfeited  to 
the  city,  a  statement  has  been  issued 


by  the  public  utilities  committee  of  the 
Birmingham  Civic  Association.  The 
statement  urged  that  the  city  institute 
the  proceedings  before  properties  pass 
into  the  hands  of  a  reorganization  com- 
mittee in  the  course  of  the  present  re- 
ceivership proceedings. 

The  statement  issued  by  the  com- 
mittee deals  with  a  statement  previ- 
ously issued  by  Forney  Johnston,  spe- 
cial attorney  for  the  city,  in  which  he 
said  that  he  had  evidence  on  which  a 
forfeiture  of  the  franchise  could  be 
asked.  In  his  statement  Mr.  Johnston 
suggested  that  satisfactory  terms  could 
probably  be  made  by  the  city  with  the 
receiver  and  a  re-organization  com- 
mittee. 

The  committee  of  the  Civic  Associa- 
tion in  its  statement  asks  that  litiga- 
tion be  started  in  an  effort  to  revoke 
the  franchise  and  points  out  that  in 
the  event  the  franchise  is  revoked  the 
city  will  be  in  a  position  to  dictate 
terms  and  arrange,  if  it  is  desired,  for 
the  purchase  of  the  property. 


Sioux  City  Men  Want  More. — Em- 
ployees of  the  Sioux  City  (la.)  Traction 
Company  have  petitioned  the  company 
for  an  increase  of  15  cents  an  hour 
effective  on  May  1.  The  men  are  now 
receiving  30  and  35  cents  an  hour. 

Railway  Brotherhood  Again  Active. — 
A  movement  is  under  way  in  Terre 
Haute,  Ind.,  asking  organized  labor  in 
that  city  to  support  a  demand  of  the 
trainmen  of  the  Terre  Haute,  Indian- 
apolis &  Eastern  Traction  Company 
that  the  company  recognize  the  Order 
of  Railway  Conductors  and  the  Brother- 
hood of  Locomotive  Engineers  as  the 
official  unions  of  traction  conductors  and 
motormen. 

Labor  Department  Commends  St. 
Louis  Company. — The  United  States  De- 
partment of  Labor  at  Washington  has 
commended  the  United  Railways,  St. 
Louis,  Mo.,  for  the  co-operation  of  the 
company  in  taking  back  men,  with 
seniority  pay,  who  served  during  the 
war  in  the  army,  navy  and  marine 
corps.  The  Labor  Department  was  in- 
formed of  the  United  Railways  co-oper- 
ation by  Frederick  B.  Dolan,  special 
agent  of  the  department,  who  forwarded 
to  Washington  a  card  which  the  rail- 
way is  displaying  in  vestibules  of  1300 
cars. 

Municipal  Ownership  Bill  in  Missouri. 

— A  series  of  four  bills  and  two  joint  and 
concurrent  resolutions  submitting  con- 
stitutional amendments  permitting  St. 
Louis,  Mo.,  to  own  and  operate  electric 
railroads  and  terminals  and  providing 
the  machinery  for  condemning  property 
for  such  purposes  have  been  introduced 


in  the  House  of  Representatives  by 
Representative  Davidson  of  St.  Louis. 
One  measure  provides  that  cities  of 
more  than  500,000  are  "hereby  given  the 
power  to  build  and  ogerate  street  rail- 
roads, terminal  railroads  and  railroads 
of  all  other  descriptions." 

Rights  Waived  to  Hasten  Purchase. — 

To  facilitate  the  closing  of  the  deal  for 
the  purchase  of  the  railway  lines  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company  in  Seattle,  Wash.,  by  the  city 
all  parties  to  the  recent  "friendly"  ac- 
tion against  the  city  in  the  State  Su- 
preme Court,  to  test  the  validity  of  the 
deal,  have  agreed  to  waive  their  statu- 
tory rights,  and  consent  to  an  immedi- 
ate closing  of  the  transaction.  The  law 
provides  that  the  plaintiffs  have  thirty 
days  from  the  date  the  Supreme  Court 
upheld  the  city's  right  to  buy  the  Seattle 
railway  system  to  file  a  motion  for  re- 
hearing. 

St.  Louis  Men  to  Ask  More. — Motor- 
men  and  conductors  of  Division  No.  788 
of  the  Amalgamated  Association  at  St. 
Louis,  Mo.,  have  voted  unanimously  to 
open  their  contract  with  the  United 
Railways  on  April  1  and  demand  a  new 
wage  scale  of  60  cents  and  65  cents  an 
hour  and  the  basic  eight-hour  day.  The 
present  wage  is  36  cents  and  42  cents  an 
hour,  based  on  nine  hours  for  the  day's 
work.  This  wage  was  fixed  at  the  con- 
clusion of  the  strike,  in  February,  1918, 
and  the  contract  entered  into  was  for 
three  years,  dating  from  June  1,  1918, 
with  the  privilege  of  reopening  the  mat- 
ter for  the  adjustment  of  wages  and 
hours. 

New  Jersey  Tunnel  Bill  Defeated. — 

The  Upper  House  of  the  Legislature  of 
New  Jersey  on  March  18  defeated  the 
bill  of  Senator  Edwards  of  Hudson,  pro- 
viding for  a  thirty-five-year  bond  issue 
of  $12,000,000  toward  the  construction 
of  the  proposed  vehicular  tunnel  under 
the  Hudson  River  from  Jersey  City  to 
New  York  and  a  bridge  over  the  Dela- 
ware from  Camden  to  Philadelphia.  It 
is  possible  the  matter  will  now  be  taken 
up  by  referendum.  New  York  and  New 
Jersey  had  already  made  preliminary 
appropriations.  The  Public  Service 
Corporation  of  New  Jersey  had  made 
extensive  studies  of  the  matter  on  its 
own  account  at  considerable  expense  to 
itself. 

No  Funds  for  Paving. — Charles  L. 
Kurtz,  president  of  the  Columbus  Rail- 
way, Power  &  Light  Company,  Colum- 
bus, Ohio,  recently  sent  a  communica- 
tion to  Director  of  Public  Service  Bor- 
don  in  which  he  stated  that  it  will  be 
impossible  for  the  company  to  co-oper- 
ate with  the  city  this  spring  in  paving 
portions  of  Broad,  Main  and  Fourth 
Streets,  because  of  a  lack  of  funds  for 
the  purpose.  He  expressed  a  willing- 
ness to  bear  a  portion  of  the  expense 
when  the  company  is  financially  able 
to  do  so.  The  letter  called  attention  to 
the  fact  that  legislation  is  pending  in 
the  City  Council  for  an  increase  in  the 
rate  of  fare  and  that  this  may  afford 
sufficient  relief  for  the  company  to  pave 
its  portion  of  the  streets  at  some  fu- 
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ture  time.  The  city  engineer  has  ad- 
vised against  paving  the  city's  portion 
of  the  streets  until  the  company  can 
take  care  of  the  remainder. 

Another  Attempt  to  Curb  Commis- 
sion.— Measures  designed  to  curtail  the 
jurisdiction  of  the  Public  Service  Com- 
mission of  Missouri  and  to  give  to  the 
cities  control  of  the  public  utilities 
■which  operate  within  the  municipalities 
have  been  reported  unfavorably  by  the 
House  judiciary  committee.  In  Decem- 
ber representatives  of  towns  and  cities 
met  in  Kansas  City  and  agreed  to  take 
concerted  action  to  curb  the  powers  of 
the  commission  in  retaliation  for  deci- 
sions considered  by  city  representatives 
as  inimical  to  their  best  interests. 
Later  two  bills  along  these  lines  were 
approved  by  representatives  of  the 
municipalities,  and  delegations  from 
Kansas  City  and  other  tovms  and  cities 
appeared  before  the  judiciary  commit- 
tee urging  that  the  rneasures  be  ap- 
proved. The  bills  have  been  reriorted 
unfavorably  and  the  matter  of  curtail- 
ing the  power  of  the  commission  will 
probably  be  dropped. 

Labor    Board    Jurisdiction    Denied. — 

The  Louisville  &  Northern  Railway  & 
Lighting  Company  and  the  Louisville  & 
Southern  Indiana  Traction  Company, 
New  Albany,  Ind.,  through  the  presi- 
dent, Harry  L.  Reid,  has  refused  to 
recognize  the  jurisdiction  of  the  War 
Labor  Board  in  settling  the  wa^e  p-riev- 
ances  of  employees.  This  announce- 
ment was  made  when  employees  of  the 
companies  met  with  representatives  of 
the  War  Labor  Board  to  present  their 
grievances.  Men  employees  on  the  lines 
receive  a  wage  scale  ranging  from  31J 
cents  an  hour  to  36J  cents  an  hour.  The 
motormen  and  conductors  on  the  lines 
running  between  Louisville  and  New 
Albany,  and  Louisville  and  Jefferson- 
ville  receive  from  34  cents  to  the  maxi- 
mum of  39  cents  an  hour.  The  men 
contended  that  they  were  unable  to  live 
properly  on  these  wages  and  requested 
the  War  Labor  Board  to  grar.t  them  an 
increase.  The  exact  rate  of  increase  is 
not  set  forth. 

No  Enthusiasm  for  Local  Ownership. 

— The  committee  of  twelve  representa- 
tive business  men  and  taxpayers  headed 
by  W.  E.  Massey,  Ocean  City,  N.  J., 
appointed  some  weeks  ago  to  look 
into  the  feasibility  of  raising  subscrip- 
tions to  purchase  the  Ocean  City  Elec- 
tric Railway,  made  its  report  at  a  recent 
meeting.  The  committee  said  it  was 
difficult  to  interest  a  sufficient  number 
of  property  owners  to  raise  the  $84,000 
necessary,  and  recommended  that  the 
road  be  operated  through  the  co-opera- 
tion of  the  city.  The  taxpayers  at  the 
meeting  said  that  the  electric  railway 
must  be  in  operation  during  the  com- 
ing season.  The  committee,  the  citv 
commissioners  and  representatives  of 
the  bondholders  of  the  railway  will  hold 
another  meeting  when  an  effort  will 
be  made  to  arrange  with  the  company 
to  operate  the  road  under  a  guarantee 
from  the  city  to  make  up  any  deficit. 
It  is  thought  the  road  will  lose  not  more 
than   $4,000   for  the   season. 


$1,000,000  for  Grade  Crossing  Re- 
moval.— The  Public  Service  Commission 
for  the  First  District  of  New  York  has 
asked  the  Legislature  to  make  an  ap- 
propriation of  $250,000  to  be  applied 
toward  the  removal  of  dangerous  grade 
crossings  in  the  Borough  of  Queens. 
The  twenty-one  grade  crossings  re- 
ferred to  are  on  the  Atlantic  Avenue 
electric  division  of  the  Long  Island 
Railroad  between  East  New  York  and 
Jamaica.  The  appropriation  of  $250,- 
000  by  the  State  will  make  available 
!fl,000,000  to  be  applied  to  this  project, 
as  the  State's  appropriation  under  the 
grade  crossings  law  must  be  met  by 
a  like  sum  from  the  city  and  twice  as 
much  by  the  railroad  company.  With 
$1,000,000  available  the  work  can  be 
begun  and  advanced  substantially  be- 
fore an  additional  appropriation  will  be 
required. 

General  Harries  Before  Supreme  War 
Council. — Brig.-Gen.  George  H.  Harries, 
commander  of  the  American  military 
force  at  Berlin,  has  been  at  Paris  for 
several  days  to  appear  before  the  Su- 
preme War  Council  to  render  a  report 
on  the  military  and  economic  situation 
at  the  German  capital  and  throughout 
Germany.  He  has  given  an  account  of 
events  in  Berlin  during  the  last  three 
months,  culminating  in  the  serious 
street  fighting  of  the  last  fortnight. 
When  the  American  party  left  Berlin, 
the  Government  forces  under  Gustave 
Noske,  the  German  War  Minister,  had 
the  upper  hand  and,  in  General  Harries' 
opinion,  the  government  will  control  the 
situation,  particularly  if  food  is  sent 
to  aid  in  holding  back  the  Bolshevik 
menace  from  the  eastern  border.  It 
will  be  recalled  that  General  Harries, 
who  is  a  former  president  of  the  Amer- 
ican Electric  Railway  Association,  was 
reported  some  few  weeks  ago  to  have 
had  a  narrow  escape  from  serious  in- 
jury during  the  street  fighting  in  Ber- 
lin in  which  the  Spartacides  partici- 
pated. 

Franchise  Controversy  in  Bellaire. — 

The  City  Council  of  Bellaire  and  the 
Wheeling  (W.  Va.)  Traction  Company 
are  engaged  in  a  battle  which  is  at- 
tracting considerable  attention  through- 
out West  Virginia.  Some  time  ago  the 
franchise  of  the  company  to  operate 
cars  through  Bellaire  expired,  and  no 
agreement  on  a  new  franchise  having 
been  reached  the  city  decided  to  charge 
the  company  $20  a  day  for  the  use  of 
the  streets.  A  bill  of  upwards  of 
$7,000  has  accumulated  under  the  order 
and  an  effort  is  to  be  made  to  collect 
it.  Superintendent  Billings  of  the  rail- 
way has  announced  that  the  company 
intends  to  ask  permission  to  establish 
a  10-cent  fare  between  Bellaire  and 
Wheeling,  the  5-cent  fare  limit  to  be 
at  Stop  9,  West  Wheeling.  The  super- 
intendent has  also  stated  that  if  Bel- 
laire insists  on  the  company  paying 
$300  a  mile  rental  for  the  use  of  the 
city  streets  by  the  company,  the  com- 
pany would  discontinue  operating  cars 
in  the  city  rather  than  establish  the 
precedent  of  paying  the  franchise 
rental. 


Programs  of  Meetings 


New  England  Street  Railway  Club 

The  nineteenth  annual  meeting  and 
dinner  of  the  New  England  Street  Rail- 
way Club  will  be  held  at  the  Copley- 
Plaza  Hotel,  Boston,  Mass.,  on  March 
27.  The  annual  meeting  will  be  held 
at  3  p.m.,  and  the  dinner  at  6  p.m. 
The  speakers  at  the  dinner  will  be: 

Calvin  Coolidge,  Governor  of  Massa- 
chusetts. 

Andrew  J.  Peters,  Mayor  of  Boston. 

James  E.  Watson,  United  States  Sen- 
ator from  Indiana. 

R.  W.  Perkins,  president  of  the  club, 
will  preside. 

The  tickets  to  the  dinner  will  be  $5 
each.  Applications,  accompanied  by 
cash,  money  order  or  check,  should  be 
made  promptly  to  George  W.  Knowlton, 
secretary  of  the  club,  or  to  Fred  F. 
Stockwell,  chairman  of  the  banquet 
committee. 


Pacific  Claim  Agents'  Association 

At  a  meeting  of  the  executive  com- 
mittee of  the  Pacific  Claim  Agents'  As- 
sociation held  in  Portland,  Ore.,  on 
March  1,  it  was  decided  to  hold  the 
next  meeting  of  the  association  on  June 
19,  20  and  21  in  Oakland,  Cal.  The 
following  papers  are  to  be  discussed: 
June  19 

"The  Psychology  of  Claims  Adjust- 
ments," by  J.  H.  Handlon,  claim  agent 
of  the  United  Railroads,  San  Francisco, 
Cal. 

"The  Claimant,  the  Claim  Depart- 
ment and  the  Physician  and  Surgeon," 
by  F.  J.  Lonergan,  attorney  for  the 
Portland  Railway,  Light  &  Power  Com- 
pany, Portland,  Ore. 

"Motor  Vehicle  Accident  Investiga- 
tion and  Adjustment,"  by  S.  A.  Bishop, 
claim  agent  of  the  Pacific  Electric  Rail- 
way, Los  Angeles,  Cal.,  and  V.  Laur- 
sen,  solicitor  of  the  British  Columbia 
Electric  Railway,  Ltd.,  Vancouver,  B.  C. 
June  20 

"The  Safety  Problem": 

(a)  "Of  the  Companies,"  by  Thomas 
G.  Aston,  claim  agent  of  the  Washing- 
ton Water  Power  Company,  Spokane, 
Wash. 

(b)  "Of  the  Public,"  by  Sergeant 
Lewis  of  Portland  Police  Traffic  Bureau, 
Portland,  Ore. 

Written  discussion  by  Charles  A. 
Blackburn,  claim  agent  of  the  Butte 
(Mont.)  Electric  Railway,  Butte,  Mont. 

"Office  Kinks  in  Claim  Departments," 
by  Thomas  A.  Cole,  claim  agent  of  the 
Los  Angeles  (Cal.)  Railway  Corpora- 
tion. 

"How  to  Handle  Fraudulent  Claims 
and  Actions  Having  No  Merit,"  by 
Frank  D.  Oakley,  attorney  for  the  Ta- 
coma  Railway  &  Power  Company,  Ta- 
coma.  Wash. 

"Benefits  of  the  Pacific  Claim  Agents' 
Association,"  by  B.  F.  Boynton,  claim 
agent  of  the  Portland  Railway,  Light 
&   Power   Company,   Portland,   Ore. 

The  morning  session  on  June  21  will 
be  devoted  to  an  open  discussion  of 
claim   department   problems. 
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Financial  and  Corporate 


Sufferings  of  St.  Louis 

Percentage    of    Increase    in    Operating 

Expenses   Five   Times   That   in 

Passenger  Revenue 

Although  the  passenger  revenue  of 
the  United  Railways,  St.  Louis,  Mo.,  for 
the  calendar  year  1918  increased  $507,- 
806,  or  3.90  per  cent,  owing  to  the  fare 
increase  on  June  1,  the  current  operat- 


during  seven  months  of  the  year, 
showed  only  a  10.32  per  cent  increase 
in  revenues,  while  the  decrease  in  the 
number  of  passengers  was  7.82  per 
cent.  The  total  number  of  passengers 
carried  during  1918  was  376,985,727,  or 
26,314,969  passengers  less  than  the 
previous  year.  The  passengers  in  1918 
averaged  8.90  per  car-mile  as  compared 
with   9.17  per  car-mile  in   1917.     The 


COMPARATIVE  INCOME  STATEMENT  OF  UNITED  RAILWAYS  OF  ST. 
ENDED  DEC.   31,   1917  AND   1918 

. 1918 , 

Amount       Per  Cent 

Revenue  from  transportation _ $13,551,542         99.4 

Revenue  from  other  railway  operations 88,077  0.  6 

Gross  operating  revenue $13,639,619       100.0 

Current  operating  expenses $9,126,514         66.9 

Depreciation 1,636,754  12.0 

Taxes 852,476  6.3 

Total $1 1,615,744         85.  2 

Income  from  operation $2,023,875  14.8 

Non-operating  income 116,698  0.9 

Grossincome $2,140,573  15.7 

Interest  and  miscellaneous  charges 2,540,872  18.6 

Netincome $400,299       t2.9 

tDeficit 


LOUIS  FOR  YEARS 


Amount 
$13,038,622 
86,937 

Ptr  Cent 
99  3 
0.7 

$13,125,559 

100.0 

$7,625,827 

1,575,067 

853,161 

58.1 
12  0 
6.5 

$10,054,055 

76  6 

$3,071,504 
94,702 

23,4 
0  7 

$3,166,206 
2,523,230 

24.1 

19.2 

$642,976 

4  9 

ing  expenses  rose  $1,500,685,  or  19.68 
per  cent.  The  passenger  revenue  for 
the  first  five  months  of  the  year  de- 
creased 4.57  per  cent,  while  for  the  last 
seven  months'  period  of  6-cent  fare  it 
increased  9.82  per  cent.  The  large  in- 
creases in  expenses  became  effective 
in  June.  The  amount  paid  out  in  wages 
in  1918  was  42.61  per  cent  of  the  gross 
operating  revenue. 

The  operating  expenses  for  1918 
showed  the  following  increases  as  com- 
pared with  1917: 


Way  and  structures $66,982  9 .  50% 

Equipment 248,982  24. 61% 

Power 31,341  2  1 1% 

Conducting  transportation —  974,230  31.69% 

General  and  miscellaneous.. .  .  179,149  13.27% 

Total $1,500,685  19.68% 


The  increase  in  operating  expenses 
was  caused  by  the  increase  in  wages 
amounting  to  35  per  cent,  effective 
March  1,  1918,  and  an  increase  in  the 
price  of  all  material  used  in  the  opera- 
tion and  maintenance  of  the  property. 
Operating  expenses  (including  depreci- 
ation) increased  $1,562,372,  or  16.98 
per  cent. 

The  interest  charges  increased  $17,- 
641,  or  0.69  per  cent,  and  the  result 
for  the  year  suffered  a  loss  from  a  net 
income  of  $642,976  in  1917  to  a  deficit 
of  $400,299  for  1918. 

The  loss  in  earnings  during  the  strike 
period  in  February  was  approximately 
$185,000.  The  back  wages  paid  em- 
ployees amounted  to  $349,800,  which 
was  paid  out  of  the  6-cent  fare  effec- 
tive imtil  June  1. 

The  6-cent  fare,  which  was  in  efifect 


percentage  of  passengers  using  trans- 
fers was  53.32  per  cent,  and  the  aver' 
aee  fare  per  passenger  was  3.59  cents. 


Union  Traction  Net  Falls 

Increase    in   Operating    Costs    in    1918 

Outweighs  the  Gain  in  Revenues, 

Cut  by  Jitney   Competition 

The  annual  report  of  the  Union  Trac- 
tion Company  of  Indiana,  Anderson, 
Ind.,  shows  a  deficit  of  $98,542  in  net 
income  of  the  company  for  1918.  This 
was  caused  principally  by  a  decrease 
in  business  and  an  increase  of  10  per 
cent  in  the  cost  of  operation. 

The  revenue  from  operation  for  1918 
was  $3,198,820,  and  the  operating  ex- 
penses $2,236,487.  While  the  operating 
revenue  in  1918  was  4.32  per  cent 
greater  than  in  1917,  the  operat- 
ing expenses  were  10.52  per  cent 
greater  than  in  the  year  previous.  The 
net  operating  revenue  suffered  a  loss 
of  7.42  per  cent. 

For  the  year  1918,  after  a  deduc- 
tion of  sinking  funds,  the  deficit 
amounted  to  $98,542  as  compared  with  a 
net  of  $42,142  in  1917.  Ofladals  of  the 
company  report  that  the  business  out- 
look has  improved  since  Jan.  10. 

A  total  of  16,597,199  passengers 
were  carried  on  interurban  and  city 
lines  in  1918,  which  was  3,086,077  fewer 
than  in  1917.  The  inroad  made  by  the 
Jitney  bus  traffic  was  demonstrated  by 
the  fact  that  the  company  carried 
7,402,744  passengers  on  its  city  lines 
in  1918,  as  compared  with  8,375,460  in 
1917. 

Detailed  financial  and  statistical 
statements  for  the  last  two  calendar 
years  are  given  in  the  accompanying 
statements. 


INCOME  STATEMENT  OF  UNION  TRACTION 

DEC.  31,  191 


Revenue  from  transportation: 

Passenger 

Baggage 

Parlor,  chair  and  special  car. 

Mail 

ExT)re8S 

Milk 

Freight 

Switching 


COMPANY  OF  INDIANA  FOR  YEARS  ENDED 
7  AND  1918 

. 1918 .      . 1917 . 

Amount      Per  Cent        Amount       Per  Cent 


$2,577,556 

7,703 

2,215 

2,744 

111,912 

16,190 

404,333 

72 

Total $3,122,725 

Revenue  from  operation  other  than  transportation 76,095 


80.54 
00.25 
00.07 
00.09 
03.50 
00.51 
12.65 


$2,588,176 

8,966 

7,787 

1.836 

107,330 

15,011 

262,721 


84.40 
00.29 
00  52 
00.05 
03.50 
00.48 
08.59 


97.61 
2.39 


$2,991,830 
74,636 


Operating  revenues $3,198,820       100  00        $3,066,466 


Way  and  structures $430,992  13  47 

Equipment 282,691  08.84 

Power 570,907  17  85 

Conducting  transportation 592,216  18.51 

Traffic 8,807  00.28 

General  and  miscellaneous 350,874  1 0 ,  96 


$366,641 
227,902 
496,420 
547,091 
16,218 
369,334 


Total $2,236,487        69.91         $2,023,609        65.99 


Net  operating  revenue $962,333 

Taxes 1 38,909 


Operating  income $823,424 

Otherincome 21,627 


Grossincome $845,051 

Deductions 943,593 


$1,042,857 
142,589 

$900,268 
16,531 

$916,799 
874,657 


t$98,542        03.08 


$42,142         01.38 


Netincome 

tDeficit 

COMPARATIVE  STATISTICS  FOR  YEARS  ENDED  DEC.  31,  1917  AND  1918 

1918  1917 

Passengers  carried,  interurban  lines 9,194,455  1 1.307,816 

Passengers  carried,  city  lines 7,402,744  8,375,460 

Total  passengers  carried 16,597,199  19^6831276 

Freight  handled  (tons) 110,613  100^234 

Exnresshandled,exrlusiveof  Wells,  Fargo  &  Company  Express  (tons) 8,821  7^8 1 6 

Mileageof  cars,  interurban  lines 6,288,345  6,9 15^933 

Milcagcof  cars,  city  lines 1,494,056  1,675,822 

Total  mileage  of  cars 7,782,401  8,590,755 

Coal  consumed  at  all  plants  (tons) 1 14,646  120^045 

Power  generated  (a.c.)  at  all  plants  (kw.-hr.) 44,786,500  50,3*>7, 180 

Power  generated  (d.c.)  at  all  plants  (kw.-hr.) 26,094,237  28,591^247 
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Receiver  for  New  York 
Railways 

Company     Operating     Many     Surface 

Lines  in  Manhattan  Borough   Suc- 
cumbs Under  War-Time  Burdens 

Job  E.  Hedges,  lawyer,  noted  after- 
dinner  speaker,  and  one-time  Repub- 
lican candidate  for  Governor,  was  ap- 
pointed receiver  of  the  New  York  (N. 
Y.)  Railways  on  March  20  by  United 
States  Judge  Mayer.  The  petition  was 
presented  by  the  American  Brake  Shoe 
&  Foundry  Company,  which  is  a  cred- 
itor to  the  amount  of  $36,806.  An  an- 
swer filed  by  the  railway  at  the  same 
time  that  the  petition  was  presented 
admitted  all  the  allegations  made  in  the 
complaint.  The  concurrence  of  the  de- 
fendant in  the  action  makes  the  trans- 
fer of  the  railroad  property  to  the  court 
a  friendly  proceeding. 

Theodore  P.  Shonts,  president  of  the 
railway,  when  asked  how  the  receiver- 
ship would  affect  the  Interborough  Con- 
solidated Corporation  and  the  Inter- 
borough Rapid  Transit  Company,  de- 
clined to  comment  except  to  make  it 
clear  that  only  the  New  York  Railways 
had  been  put  in  the  hands  of  the  court. 

The  New  York  Railways  has  been  in 
financial  straits  for  some  time.  The 
recent  failure  of  the  directors  to  de- 
clare a  dividend  on  Interborough  Rapid 
Transit  Company  stock  aroused  interest 
in  the  Interborough  Consolidated,  the 
holding  company  which  has  interest  to 
pay  on  April  1  on  Interborough-Metro- 
politan  bonds.  The  holding  company 
has  depended  almost  entirely  in  the 
past  for  its  income  on  the  dividends 
paid  on  the  stock  of  the  Interborough 
Rapid  Transit  Company. 

The  allegations  contained  in  the  pa- 
pers filed  in  court  followed  the  line  of 
statements  issued  by  Mr.  Shonts  in  the 
last  eighteen  months.  They  speak  of 
the  threatened  disintegration  of  the 
property  through  lack  of  income  to 
meet  pressing  obligations,  the  danger 
that  inefficiency  in  operation  resulting 
from  lack  of  money  and  of  borrowing 
capacity  will  embarrass  the  public,  that 
a  complete  cessation  of  operation  may 
be  brought  about,  and  that  if  many 
suits  for  debts  were  instituted  the  prop- 
erty might  be  entirely  destroyed.  The 
petition  speaks  thus  of  the  earnings  of 
the  company: 

For  the  fiscal  year  ended  June  30,  1918, 
the  results  from  operation  of  defendant's 
system  were  such  that  the  income  was 
$153,633  less  than  the  amount  required  to 
pay  the  interest  on  the  first  real  estate  and 
refunding  mortgage  4  per  cent  bonds  ;  that 
for  the  second  six  months  of  1918,  the 
defendant's  income  of  the  period  was 
$738,187  less  than  the  amount  sufficient  to 
pay  such  interest ;  that  on  Deo.  31,  1918, 
defendant's  corporate  deficit  was  $2,125,- 
039  ;  that  all  of  the  defendant's  special  and 
reserve  funds  have  been  exhausted  and  that 
the  defendant  has  not  sufficient  credit  to 
obtain  the  moneys  requisite  for  the  opera- 
tion of  its  property. 

In  its  answer  to  the  complaint  the 
railways  admitted  all  of  the  allega- 
tions and  joined  in  the  prayer  for  the 
appointment  of  a  receiver  in  order  to 
preserve  the  system  "as  it  has  been 
maintained  and  operated,"  and  partic- 
ularly to  preserve  the  "franchises,  priv- 
ileges, and  property"  and  its  corporate 
existence    and    the    real    and    personal 


property.  The  petition  makes  no  men- 
tion of  any  value  set  upon  the  property 
beyond  stating  the  amount  of  the  capi- 
tal stock. 

Mr.  Hedges'  appointment  is  tempo- 
rary. At  a  hearing  to  be  held  on 
March  31  the  appointment  will  doubt- 
less be  made  permanent. 

The  New  York  Times  says  that 
Travis  H.  Whitney,  acting  chairman  of 
the  Public  Service  Commission,  in  dis- 
cussing the  receivership  said  that  as 
the  floating  debts  of  the  company 
amounted  to  $1,600,000  the  receivership 
was  inevitable.  Asked  what  the  value 
of  the  company's  plant  was  he  replied 
that  the  most  recent  statement  of  fig- 
ures placed  it  at  $65,000,000  in  normal 
times  and  $85,000,000  at  war-time 
prices.  Mr.  Whitney  was  quoted  as 
follows : 

I  shall  be  glad  to  co-operate  in  any  way 
possible  to  insure  a  continuation  of  the 
service  so  that  the  public  will  not  be  in- 
convenienced. I  hope  the  receiver  will  be 
able  to  handle  the  property  so  as  to  avoid 
a  separation  of  the  various  lines,  which 
would  result  in  additional  fares  through 
the  abolishment  of  transfers.  The  situa- 
tion has  been  so  serious  that  there  was 
really  no  way  out  but  to  apply  to  the 
courts  for  relief. 

Francis  Sisson,  vice-president  of  the 
Guaranty  Trust  Company,  gave  an  in- 
terview to  the  Sun  on  March  19  which 
clarifies  some  of  the  questions  at  issue 
in  connection  with  the  inter-corporate 
relations  of  the  New  York  companies 
and  their  need  for  more  revenue.  He 
also  went  over  much  of  the  ground 
covered  by  him  in  his  address  before 
the  American  Electric  Railway  Associa- 
tion at  the  meeting  on  March   14. 


Oakland  Valuation  Planned 

Following  the  plan  outlined  by  the 
advisory  board  named  by  the  City 
Council  of  Oakland,  Cal.,  to  take  up 
the  matter  of  the  purchase  by  the  city 
of  the  properties  of  the  San  Francisco- 
Oakland  Terminal  Railways,  there  was 
filed  with  the  Railroad  Commission  of 
California  on  March  11  by  the  city 
attorney  of  Oakland,  a  request  that  the 
commission  place  a  value  upon  the 
properties  involved,  which  consist  of 
the  entire  holdings  of  the  company  as 
they  existed  on  Sept.  24,  1918,  the  date 
of  the  company's  second  application  for 
a  resettlement  franchise.  The  original 
application  was  filed  on  Feb.  28,  1917. 
With  the  present  request  is  filed  a  stip- 
ulation by  the  railway  in  which  it 
agrees  not  to  urge  in  the  valuation 
proceedings  the  use  of  higher  unit 
prices  resulting  from  increases  in  the 
price  of  labor  and  materials  occurring 
between  the  applications;  also  an 
agreement  to  reimburse  the  city  of 
Oakland  for  the  expense  entailed  by 
the  valuation  proceedings. 

The  application  involves  sixty-nine 
franchises  in  Oakland.  The  earliest  fran- 
chise was  issued  in  1883  to  the  Oak- 
land Railway.  The  sale  w:ll  include  all 
franchises  held  by  the  company  in  the 
city  of  Oakland  except  the  suburban 
and  interurban  railroad  franchises 
which  were  grantsd  to  the  San  Fran- 
cisco, Oakland  &  San  Jose  Consolidated 
Railway  and  are  used  in  connection 
vnth  the  ferry  system. 


$1,403,585  Is  St.  Louis  Estimate 
of  Year's  Loss 

A  report  submitted  to  the  Public 
Service  Commission  of  Missouri  by  the 
United  Railways,  St.  Louis,  Mo.,  for 
January  shows  that  although  fares 
have  increased  20  per  cent  the  passen- 
ger revenue  increase  is  only  11.52  per 
cent  for  the  eight  months  the  6-cent 
fare  has  been  in  operation.  During 
the  same  period  the  number  of  revenue 
passengers  has  decreased  6.51  per  cent. 
The  communication  of  the  railway  to 
the  commission  follows  in  part; 

Complying  with  your  order  of  May  15, 
1918,  we  are  hereby  transmitting  our  op- 
erating report  for  January,  1919. 

We  also  inclose — 

(a)  A  table  of  statistics  showing  that 
for  the  eight  months  during  which  the  6- 
cent  fare  has  been  collected  on  city  lines, 
the  passenger  revenue  has  increased  11.52 
per  cent,  although  the  increase  in  fare 
was  20  per  cent,  and  during  this  period  the 
number  of  revenue  passengers  on  city  lines 
has  decreased  6.81  per  cent. 

(b)  An  estimate  of  the  results  of  a  year's 
operation  under  the  6-cent  fare,  based  on 
the  actual  results  of  the  eight  months'  op- 
eration, showing  that  for  the  year  ending 
May  31,   1919: 

1.  The   city   lines   will    show   a   deficit   of 
*<>95,285   in   earning  6   per  cent   on   a   valu 
ation  of   $52,800,000. 

2.  The  county  lines  will  show  a  deficit  of 
$708,300  in  earning  6  per  cent  on  a  valu- 
ation of   $7,200,000. 

3.  The  combined  system  of  city  and  coun- 
ty lines  will  show  a  deficit  of  $1,404,585  In 
earning  6  per  cent  on  a  valuation  of  $60,- 
000,000,  which  was  the  tentative  valuation 
adopted  in  your  order  of  May  15,  1918. 

We  are  submitting  these  figures  so  that 
your  honorable  commission  may  fully  un- 
derstand the  situation. 


Six  New  Directors  at  Dallas 

The  annual  meeting  of  the  directors 
of  the  Dallas  (Texas)  Railway  was 
held  in  Dallas  during  the  week  ended 
March  15  for  the  election  of  officers  and 
the  transaction  of  other  business.  Ac- 
cording to  a  statement  given  out  from 
the  office  of  President  J.  F.  Strickland 
following  the  meeting,  the  poor  show- 
ing which  the  company  is  making  in 
financial  returns  and  how  to  improve 
these  conditions  and  increase  the  earn- 
ings were  the  most  important  matters 
considered.  It  was  said  that  no  line 
of  action  was  determined  on. 

The  program  of  improvements  for 
1919  under  which  $1,250,000  must  be 
spent  also  was  discussed.  The  company 
is  not  yet  ready  to  announce  all  the 
new  improvements  to  be  made  to  com- 
ply with  its  franchise  provisions  for 
which  it  is  bonded  to  the  city. 

Six  new  directors  were  elected  as 
follows:  La  Monte  Daniels,  Charles  F. 
Weiland,  John  V.  Hughes,  W.  B.  Head, 
C.  E.  Calder  and  G.  A.  Trumbull.  The 
following  directors  were  re-elected: 
Fred  E.  Johnston,  J.  C.  Duke,  M.  L. 
Morris,  W.  R.  Ellis,  C.  W.  Hobson,  H. 

A.  Olmsted,  J.  H.  McDonough,  J.  F. 
Strickland,  J.  K.  Hexter,  S.  W.  King, 
Jr.,  R.  D.  Suddarth,  Orville  Thorp,  M. 

B.  Shannon,  W.  S.  Mosher  and  P.  R. 
Bissell.  Officers  were  elected  as  fol- 
lows: C.  W.  Hobson,  chairman  of 
Board;   J.   F.   Strickland,  president;   J. 

C.  Duke,  W.  B.  Head,  C.  E.  Calder  and 
Richard  Meriwether,  vice-presidents;  J. 
B.  Walker,  secretary  and  treasurer;  C. 
L.  Cox,  J.  C.  Thompson  and  W.  R. 
Burns,  assistants  to  the  secretary  and 
treasurer. 
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Financial 
News  Notes 


Dividend  Action  Put  Off.— No  action 
was  taken  in  regard  to  the  declaration 
of  a  dividend  by  the  directors  of  the 
Toronto  (Ont.)  Railway  at  the  meeting 
on  March  11. 

Receiver  for  Philadelphia  Railways. — 
Judge  Rogers  in  the  Common  Pleas 
Court  No.  2  at  Philadelphia,  Pa.,  on 
March  13  appointed  Murdock  Kendrick 
as  temporary  receiver  of  the  Philadel- 
phia Railways.  A  further  hearing  will 
be  held  on  April  15  to  decide  whether 
or  not  the  receivership  shall  be  made 
permanent. 

Buffalo-Lockport  Line  Sold.— The 
property  of  the  Buffalo,  Lockport  & 
Rochester  Railway,  Rochester,  N.  Y., 
was  sold  under  foreclosure  at  Rochester 
on  March  12  for  $500,000  to  W.  A. 
Matson  and  W.  W.  Foster,  Rochester, 
representing  the  bondholders.  The 
plans  for  the  reorganization  of  the  com- 
pany have  been  reviewed  previously  in 
the  Electric  Railway  Journal. 

Service  Resumed  in  Natchez. — Elec- 
tric railway  service  at  Natchez,  Miss., 
has  been  resumed  after  a  suspension 
on  all  but  one  line  for  three  months. 
It  was  stated  by  the  Southern  Rail- 
way &  Light  Company,  owners  of  the 
system,  that  the  suspension  was  made 
in  order  that  repairs  on  track  and 
equipment  could  be  made.  With  the 
resumption  of  service  the  transfer  sys- 
tem is  eliminated  but  the  old  fare  of 
5  cents  is  retained. 

New  Jersey  Company  Increases  Divi- 
dend.— The  Public  Service  Corporation 
of  New  Jersey,  Newark,  N.  J.,  haa  de- 
clared a  quarterly  dividend  of  li  per 
cent  on  the  common  stock,  payable  on 
March  31  to  stock  of  record  of  March 
28.  The  last  two  quarterly  disburse- 
ments were  of  1  per  cent  each,  while 
two  previous  quarterly  payments  were 
2  per  cent,  making  a  total  of  6  per  cent 
paid  during  1918.  A  monthly  dividend 
of  8  of  1  per  cent  was  declared  on  the 
new  8  per  cent  cumulative  preferred 
stock  of  the  company,  payable  on 
March  31  to  stock  of  record  of  March 
20.  This  is  at  the  rate  of  8  per  cent 
annually,  but  it  was  announced  that 
hereafter  payments  on  the  preferred 
stock  would  be  made  quarterly. 

Plans  to  Increase  Authorized  Stock. — 
Stockholders  of  Cities  Service  Com- 
pany, New  York,  N.  Y.,  at  the  annual 
meeting  of  the  company  in  Dover,  Del., 
on  April  8  will  be  asked  to  approve  an 
increase  in  the  authorized  preferred 
capital  stock  of  the  company  from 
$100,000,000  to  $150,000,000.  It  is  felt 
by  the  directors  in  view  of  the  great 
expansion  of  activities  of  the  company, 
that  provision  should  be  made  for  its 
future  financial  requirements  as  well 
as  for  the  conversion  of  the  outstanding 


senior  securities  through  the  approval 
by  the  stockholders  of  a  larger  author- 
ized amount  of  preferred  stock,  even 
though  it  is  not  the  intention  of  the  di- 
rectors to  issue  any  of  the  new  stock 
in  the  near  future. 

Bay  State  Foreclosure  Decree  En- 
tered.— Judge  Morton  in  the  United 
States  District  Court  at  Boston,  Mass., 
has  ordered  the  entry  of  a  decree  for 
the  foreclosure  of  two  refunding  mort- 
gages totaling  $15,000,000  against  the 
Bay  State  Street  Railway.  This  is  an 
important  step  toward  the  reorganiza- 
tion of  the  Bay  State  Street  Railway. 
The  Old  Colony  Trust  Company  and  the 
American  Trust  Company  petitioned  the 
court.  The  Boston  &  Northern  Street 
Railway  and  the  Old  Colony  Street  Rail- 
way are  subject  to  the  foreclosure  or- 
der. The  decree,  when  presented,  will 
provide  for  transfer  of  the  mortgage 
from  the  Bay  State  Street  Railway  to 
its  successor  under  the  reorganization 
plan,  the  Eastern  Massachusetts  Street 
Railway.  When  the  reorganization  is 
completed,  the  Bay  State  Street  Rail- 
way will  be  under  public  control,  sim- 
ilar to  the  Boston  Elevated  Railway. 
The  terms  of  the  proposed  reorganiza- 
tion were  reviewed  in  the  Electric 
Railway  Journal  for  March  15. 

Holders  of  Birmingham  Notes  Act. — 
A  committee  which  has  addressed  the 
holders  of  the  6  per  cent  two-year  gold 
notes  of  the  Birmingham  Railway,  Light 
&  Power  Company,  Birmingham,  Ala., 
due  on  April  1,  1919,  says  it  is  advised 
that  there  are  no  funds  available  for  the 
payment  of  the  notes,  or  interest  there- 
on, due  on  April  1,  1919,  and  that  in  all 
probability  default  will  be  made  in  the 
payment  of  the  notes  and  the  interest. 
The  company  is  already  in  the  hands  of 
a  receiver  and  the  committee  represent- 
ing the  notes  says  the  appointment  of 
a  receiver  creates  a  condition  which  con- 
fers upon  the  trustee  for  the  note  issue 
the  right,  upon  the  written  request  of  35 
per  cent  in  amount  of  the  notes  out- 
standing, to  declare  the  principle  of  all 
said  notes  immediately  due  and  payable. 
Holders  of  the  notes  are  being  urged  to 
deposit  their  securities  with  the  Equit- 
able Trust  Company,  New  York,  the 
depositary  under  the  noteholders'  pro- 
tective agreement  dated  Feb.  15.  The 
chairman  of  the  committee  represent- 
ing the  holders  of  the  notes  is  Thomas 
J.  Walsh,  of  E.  H.  Rollins  &  Sons,  New 
York,  N.  Y. 

Commission  Can't  Act  Pending  Dis- 
solution Action. — The  Public  Service 
Commission  for  the  Second  District  of 
New  York  has  ordered  closed  on  its 
records  the  complaint  of  the  residents 
of  Melville,  L.  I.,  against  the  Hunting- 
ton Railroad  over  proposed  discontinu- 
ance of  service.  Commissioner  Fennell, 
who  heard  the  complaint,  said  that, 
since  the  company  is  continuing  to  op- 
erate its  road  pending  an  action  in  the 
Supreme  Court  for  dissolution,  no  issue 
is  left  for  determination  by  the  com- 
mission. It  was  stated  that  the  papers 
in  the  proceedings  for  a  dissolution  are 
piepared  and  ready  for  service.  The 
company,  prior  to  1910,  operated  from 


Huntington  Station  to  Huntington  Vil- 
lage and  Huntington  Harbor,  Long 
Island,  3  miles.  It  was  then  extended 
about  15  miles  across  Long  Island  to 
Amityville.  The  company  showed  that 
from  1910  to  1917  its  operating  loss  was 
$55,180,  and  in  1918,  $15,764;  operating 
revenue  1910  to  1917  inclusive,  $380,423, 
and  expenses  including  taxes,  $435,603; 
operating  expenses  1918,  $56,964.  The 
capital  stock  is  $30,000;  bonded  debt 
$26,000;  accrued  interest  since  1910 
$11,000,  and  unfunded  debt,  $600,000. 

Buffalo  Troubles  Multiplying. — The 
International  Traction  Company  of  New 
Jersey,  which  ovras  a  large  part  of  the 
stock  of  the  International  Railway, 
Buffalo,  N.  Y.,  faces  foreclosure  pro- 
ceedings on  April  1  when  the  ninety 
days  of  grace  expire  on  the  payment 
of  interest  on  its  $18,000,000  of  col- 
lateral trust  4  per  cent  gold  bonds.  The 
interest  became  due  on  Jan.  1,  1919,  and 
was  not  paid  because  the  International 
Railway  has  not  declared  a  dividend 
since  March,  1918.  The  interest  on  the 
railway's  bonds  was  paid  a  month  ago 
at  the  expiration  of  the  ninety  days  of 
grace,  after  $425,000  had  been  borrowed 
from  New  York  interests.  An  addition  of 
5  per  cent  was  made  to  the  unpaid  taxes 
of  the  International  Railway  on  March 
15.  The  taxes  were  due  the  city  on 
March  1.  The  bill  is  approximately 
$300,000.  An  additional  fee  will  be 
charged  every  month  the  tax  is  not 
paid.  The  $300,000  due  the  trainmen 
as  back  wages  is  due  in  April.  The 
back  pay  is  based  on  the  award  of  the 
War  Labor  Board  which  gave  the  men 
a  retroactive  wage  increase  from  June 
1,  1918,  to  the  time  of  the  strike  in 
October.  The  company  has  not  suffi- 
cient funds  with  which  to  pay  the  men 
this  award. 

More  People  at  Greater  Cost. — The 
Dallas  (Tex.)  Railway  carried  more 
people  during  January,  1919,  than  in 
any  previous  month  of  its  history,  ac- 
cording to  a  report  compiled  by  Grover 
C.  Bland,  chief  accountant  in  the  office 
of  the  Supervisor  of  Public  Utilities. 
The  report  shows  net  earnings  at  the 
rate  of  only  3.63  per  cent,  however, 
despite  the  large  number  of  passengers 
carried.  Under  the  service-at-cost 
franchise  the  company  is  permitted  to 
make  a  net  return  of  7  per  cent  on  the 
agreed  valuation.  The  report  shows 
total  revenues  of  $175,569  as  compared 
with  $120,676  in  January  a  year  ago,  a 
gain  of  $54,892.  The  net  return  on  the 
investment  during  January,  1918, 
amounted  to  2.22  per  cent.  The  op- 
erating expenses  during  January,  1919, 
amounted  to  $155,143,  while  the  ex- 
penses during  January  a  year  ago 
amounted  to  $109,104.  The  report 
further  shows  that  3,468,396  revenue 
passengers  and  540,950  transfer  pas- 
sengers (a  total  of  4,000,346)  were  car- 
ried during  January,  1919.  It  is  also 
shovm  that  the  Dallas  Railway  in- 
creased its  mileage  operation  18  per 
cent  over  a  year  ago.  The  total  car- 
miles  for  January,  1919,  was  609,049. 
Expenditures  for  maintenance  and  re- 
pairs amounted  to  $30,839  as  compared 
with  $12,447  during  January,  1918. 
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Wants  Eight-Cent  Fare 

Los  Angeles  Line  Plans  Open  Five-Cent 

Zone   of   One   and   One-Half   Miles 

with  Eight  Cents  Outside 

The  Pacific  Electric  Railway,  Los  An- 
geles, Cal.,  suffered  a  net  loss  of  $1,695,- 
143  during  the  year  1918.  The  increase 
in  revenue  which  will  be  derived  from 
increased  fares  now  proposed  by  the 
company,  if  granted,  will  fall  far  short 
of  making  up  this  deficit  for  1918,  or 
the  deficit  which  the  company  is  fac- 
ing for  1919,  but  will  afford  some  much 
needed  relief.  The  company  has  ap- 
plied to  the  State  Railroad  Commission 
for  authority  to  establish  the  following 
fai-es  within  the  city  of  Los  Angeles: 

An  open  5-cent  fare  zone  to  extend 
approximately  li  miles  from  the  center  of 
the  business  district  with  an  open  8-cent 
fare  in  the  remaining  territory  on  all  lines 
where  the  fare  is  5  cents  at  the  present 
time.  It  is  also  proposed  to  sell  a  commu- 
tation ticket  containing  twenty  rides  for 
$1  or  5  cents  per  ride.  This  ticket  will 
tie  good  to  any  point  within  the  proposed 
8-cent  zone  and  will  include  transfers.  It 
will  be  sold  by  conductors  as  well  as  by 
ticket  agents  but  will  be  limited  to  ten 
days  from  date  of  sale  providing  two  rides 
only  for  any  one  day  during  that  period. 
Ticket  will  be  transferable  and  will  be 
good  for  the  use  of  any  person  presenting 
the  same,  but  only  two  rides  can  be  used 
on  any  one  day.  The  purpose  of  this  ticket 
is  to  accommodate  the  daily  rider  who  will 
continue  by  using  the  same  to  have  the 
benefit  of  the  5-cent  fare. 

In  the  cities  outside  of  Los  Angeles, 
including  Pasadena,  South  Pasadena, 
Long  Beach,  Santa  Monica,  Venice, 
Pomona,  San  Bernardino,  Riverside, 
Redlands,  etc.,  the  company  has  ap- 
plied to  the  Railroad  Commission  for 
permission  to  establish  an  open  7-cent 
fare  with  the  same  8-cent  ride  commu- 
tation ticket  at  5  cents  per  ride  as  pro- 
posed for  Los  Angeles. 

Permission  was  granted  to  the  Pa- 
cific Electric  Railway  in  September, 
1918,  to  increase  and  adjust  its  interur- 
ban  fares.  This  was  done,  but  no  in- 
crease was  made  in  fares  within  the  city 
of  Los  Angeles  and  other  outside  cities. 

It  is  not  proposed  by  the  Pacific  Elec- 
tric Railway  to  change  its  present  in- 
terurban  fares  except  to  increase  to  7 
cents  fares  which  are  now  5  cents  or  6 
cents.  This  will  place  the  minimum  for 
interurban  fares  the  same  as  the  pro- 
posed 7-cent  fare  in  cities  outside  of 
Los  Angeles. 

Six  Cents  in  Cincinnati  April  1 

The  Cincinnati  (Ohio)  Traction  Com- 
pany made  public  announcement  on 
March  15  that  beginning  on  April  1  it 
will  charge  a  6-cent  fare.  Under  the 
terms  of  the  revised  franchise  the  com- 
pany does  not  have  to  notify  William 
C.  Culkins,  street  railroad  director,  of 
its  intention,  but  must  give  its  patrons 
public  notice  by  March  15. 

The  fare  was  increased  to  5J  cents 
at  the  beginning  of  this  year  under  the 
service-at-cost  arrangement. 


At  present  children  under  ten  years 
may  ride  on  tickets  that,  in  strips,  cost 
?S  cents  each.  There  will  be  a  flat  rate 
of  3  cents  for  children  under  the  re- 
vision. 

By  the  terms  of  the  franchise  revision 
grant  the  company  is  allowed  to  raise 
the  cost  of  fare  until  it  creates  a  cer- 
tain reserve  or  stabilizing  fund. 

Recently  it  announced  the  per  capita 
cost  of  carrying  passengers  was  more 
than  6  cents. 

Raising  of  $1,200,000  by  the  Cincin- 
nati Traction  Company  through  equip- 
ment trust  certificates  at  6  per  cent  in- 
terest, to  be  paid  in  ten  annual  install- 
ments, has  been  approved  by  Director 
Culkins.  The  issue  also  must  be  ap- 
proved by  the  State  Public  Utilities 
Commission.  The  money  will  be  spent 
for   150   new   double-truck   cars. 


Indianapolis  Case  Carried  Up 

A  complaint  asking  that  the  Indian- 
apolis Traction  &  Terminal  Company. 
Indianapolis,  Ind.,  be  enjoined  from  col- 
lecting a  straight  5-cent  fare  in  the  city 
of  Indianapolis,  because  of  its  fran- 
chise contract  providing  for  the  sale  of 
six  tickets  for  25  cents  and  twenty-five 
tickets  for  $1  was  filed  in  the  Superior 
Court  of  Marion  County  on  Feb.  26. 

The  complaint  is  brought  in  the  name 
of  Edward  Barry,  a  member  of  the 
Typographical  Union,  representing  the 
Central  Labor  Union  which  caused  the 
proceedings  to  be  instituted,  and  also 
names  as  defendants  the  Indianapolis 
Street  Railway  and  members  of  the 
Public  Service  Commission  of  Indiana. 
It  is  alleged  in  the  complaint  that  the 
order  of  the  Public  Service  Commission 
issued  in  October,  1918,  authorizing  in- 
creased rates,  gives  the  railway  the 
right  to  take  property  without  just 
compensation,  in  violation  of  the  terms 
of  the  state  constitution  and  also  in  vio- 
lation of  the  constitution  of  the  United 
States. 

It  is  also  alleged  that  the  city  oflS- 
cials  in  Indianapolis  have  failed  to  take 
the  proper  steps  to  have  the  order  of 
the  commission  set  aside  and  a  demand 
was  served  upon  the  city  by  the  or- 
ganization represented  by  Mr.  Barry. 

It  is  expected  that  the  case  finally 
will  be  taken  to  the  Supreme  Court  of 
Indiana  on  appeal,  regardless  of  the 
decision  in  the  Superior  Court.  No  date 
has  been  set  for  a  hearing  of  the  com- 
plaint. . 

This  action  is  the  result  of  the  re- 
fusal of  the  Public  Service  Commission 
of  Indiana  on  Feb.  12  to  consider  a  pe- 
tition filed  by  the  West  Side  Improve- 
ment Organization  and  Edward  P.  Bar- 
ry asking  for  a  re-hearing  in  the  fare 
case  of  the  Indianapolis  Traction  &  Ter- 
minal Company,  as  reported  in  the 
Electric  Railway  Journal  for  Feb. 
22,  page  385. 


Board  Ruling  Forecast 

Chicago  Hears  Illinois  Commission  Will 

Deny  Bequest  of  Surface  Lines 

to  Charge  Seven  Cents 

Coincident  vrith  the  announcement  on 
March  17  of  the  report  of  the  Chicago 
(111.)  Surface  Lines  for  the  year  ended 
Jan.  31,  1919,  showing  a  decrease  in 
residue  receipts  of  $3,034,776,  there  was 
published  in  the  newspapers  a  statement 
that  the  Public  Utilities  Commission  of 
Illinois  would  allow  no  increase  in  the 
rate  of  fare.  While  this  statement  re- 
garding the  prospective  ruling  on  the 
fare  case  is  unofiicial,  it  has  been  hinted 
in  the  financial  district  of  Chicago  for 
some  time  that  the  commission  would 
refuse  to  give  relief  to  the  surface  com- 
panies. 

The  commissioners  are  said  to  take 
the  position  that  the  war-time  stringen- 
cies which  caused  these  companies 
to  ask  for  an  increase  are  rapid- 
ly passing.  It  is  true  that  the  business 
of  the  Chicago  Surface  Lines  has  been 
picking  up  slightly,  but  the  annual  re- 
port indicates  that  a  considerable  gain 
in  revenue  will  be  required  to  meet  the 
heavy  burden  of  wages  and  materials. 
At  the  present  time  the  surface  com- 
panies are  not  earning  the  5  per  cent 
interest  rate  allowed  by  ordinance  on 
the  purchase  price. 

While  the  Chicago  companies  are 
awaiting  an  official  announcement  on 
the  fare  petition  from  the  Public  Utili- 
ties Commission,  the  Mayor  and  the 
Aldermen  are  busy  in  the  State  Legis- 
lature in  a  fight  for  "home  rule."  The 
city  wants  to  regulate  traction,  tele- 
phone, electric  light  and  gas  rates  and 
service  as  it  did  before  the  creation  of 
the  commission.  The  City  Council  re- 
cently adopted  resolutions  to  this  effect. 


Portland  Suburban  Fares 
Protested 

The  Public  Service  Commission  of 
Oregon  recently  set  March  11  as  the  date 
for  reopening  of  the  rate  case,  and  re- 
hearing of  evidence  on  rates  on  all 
interurban  lines,  following  protest  by 
the  city  of  Portland  against  the  new 
schedule  of  passenger  rates  on  interur- 
ban lines  of  the  Portland  Railway, 
Light  &  Power  Company.  The  new 
rates  became  effective  on  Jan.  1,  1919. 
The  principal  protest  against  them 
came  to  the  Council  from  the  Arden- 
wald  and  Errol  Heights  districts,  where 
patrons  declare  the  7-cent  fare,  with- 
out transfer  privilege,  to  be  discrim- 
inatory, because  patrons  at  Lents,  a 
greater  distance  from  the  city,  have  a 
6-cent  fare,  with  transfer.  Particular 
protest  has  been  voiced  by  interurban 
patrons  at  the  failure  to  require  issu- 
ance of  transfers  with  commutations  or 
cash  fares  on  interurban  lines.  The 
transfer  privilege  was  removed  by  the 
Public  Service  Commission,  on  the 
theory  that  the  interurban  system  was 
separate  and  distinct  from  the  local 
lines  and  that  transfers  should  not  be 
interchanged  between  the  two  divisions 
of  the  railway. 
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Another  Partial  Fare  Victory 

Supreme  Court  Holds  Atlanta  Company  May  Increase  Fare  to  East 
Point,  but  Not  to  College  Park 


The  Georgia  Supreme  Court  on 
March  15  handed  down  its  decision,  in 
the  fare  case  between  the  city  of  At- 
lanta and  the  Georgia  Railway  &  Power 
Company.  The  company  lost  its  man- 
damus suit  in  the  Superior  Court,  at 
which  time  it  pleaded  that  the  Railroad 
Commission  of  Georgia  should  assume 
jurisdiction  in  authorizing  an  increase 
in  fare.  Prior  to  this  suit,  the  com- 
mission recommended  to  the  City  Coun- 
cil of  Atlanta  that  the  company  be  per- 
mitted to  charge  a  6-cent  fare.  The 
commission  held  that  it  did  not  have 
jurisdiction  to  order  an  increased  fare 
as  the  city  and  the  company  had  exe- 
cuted certain  franchises  previous  to 
1907  when  the  State  Legislature  clothea 
the  commission  with  power  to  regu- 
late electric  railways  and  lighting  util- 
ities. The  salient  features  of  the  deci- 
sion just  rendered  are  as  follows: 

1.  Under  the  proviso  contained  under  the 
fifth  section  of  the  act  approved  on  Aug. 
23,  1907,  now  embodied  in  the  civil  code 
2662,  the  Railroad  Commission  of  this  State 
was  without  authority  to  exercise  the 
powers  conferred  and  extended  by  that 
act,  so  as  to  determine  or  fix  fares  upon 
lines  of  electric  railroads  within  the  limits 
of  any  town  or  city  between  which  and 
the  railroad  operating  such  line  there  was 
a  valid,  subsisting  contract  at  the  time  of 
the  passage  of  the  act. 

(a)  There  was  such  a  contract  between 
the  city  of  College  Park  and  the  Georgia 
Railway  &  Power  Company,  and  between 
that  company  and  the  city  of  Decatur  as 
to  one  line,  running  from  Decatur  to 
Atlanta. 

(b)  But,  as  between  the  cities  of  Atlanta 
and  Blast  Point  and  the  Georgia  Railway  & 
Power  Company  there  was  no  such  con- 
tract. 

(c)  But  there  was  a  contract  covering 
the  subject  of  transfers,  which  provided  that 
upon  the  payment  of  one  full  fare  a 
transfer  should  be  given  and  the  railroad 
commLssion  was  without  jurisdiction  to  deal 
with  the  matter  of  transfers. 

2.  A  grant  of  power  to  a  municipal  cor- 
poration must  be  strictly  construed  and 
such  a  corporation  can  exercise  no  powers 
except  those  that  are  expressly  given,  or 
are  necessarily  implied  from  expressed 
grants.  Applying  this  principle  to  the  facts 
contained  in  this  record  the  city  of  At- 
tanta  was  without  authority  to  pass  an 
ordinance  fixing  the  rates  of  fare  upon  the 
railway  lines  constructed  within  the  limits 
of  the  municipality,  and  any  attempt  by  the 
municipality  to  pass  such  ordinances  was 
nugatory. 

3.  In  the  absence  of  a  valid,  subsisting 
contract  and  ordinance  on  the  subject  of 
fares,  it  was  the  duty  of  the  Railroad  Com- 
mission, upon  application  by  the  Georgia 
Railway  &  Power  Company,  a  street  rail- 
road company,  to  fix  and  determine  the 
rates  of  fare  upon  the  line  of  the  street 
railroad  in  the  city.  In  accordance  with  the 
law  defining  the  powers  and  duties  of  the 
commission. 

Mayor  Key  of  Atlanta  made  the  fol- 
lowing statement: 

I  have  not  b.een  advised  by  the  city  at- 
torney yet  as  to  the  exact  course  the  pro- 
ceeding will  take  from  this  point  on.  but 
the  probability  is  that  the  ca.se  will  again 
be  before  the  Railroad  Commission  for  a 
hearing  on  its  merits,  and  that  all  the  facts 
will  be  gone  into,  particularly  those  facts 
which  have  developed  since  the  last  hear- 
ing before  the  commission.  The  case  before 
the  commission  was  for  a  6-cent  fare.  I 
presume  that  unless  a  new  case  is  made 
the  investigation  will  be  confined  to  that 
Issue. 

The  consideration  heretofore  given  the 
case  was  mainly  that  of  an  emergency  war 
matter,  this  emergency  will  probably  be 
given  more  amplitude  on  the  next  trial,  the 
commission  will  have  time  and  opportunity 
of  going  definitely  Into  the  question  of 
valuation  which  it  did  not  before. 


As  a  matter  of  general  interest,  however, 
it  must  be  borne  in  mind  that  the  experi- 
ence of  the  country  is  that  increases  in 
fare,  however  high,  are  very  disappointing 
as  a  method  of  increasing  revenue.  It  Is  a 
grievous  burden  to  be  borne  by  those  who 
must  use  the  cars,  but  does  not  affect  those 
who  do  not  have  to  use  them. 

All  of  these  things  are  surely  and  cer- 
tainly pointing  the  way  to  municipal  owner- 
shop. 

P.  S.  Arkwright,  president  of  the 
Georgia  Railway  &  Power  Company,  is 
of  the  opinion  that  although  the  war 
is  over,  labor  and  material  have  shown 
no  decrease,  and  the  commission  will, 
therefore,  follow  its  original  recommen- 
dation with  an  order  for  higher  fares. 
The  Supreme  Court's  decision  is  not 
quite  clear,  in  that  it  says  the  com- 
pany may  increase  its  fare  to  the  city 
of  East  Point,  but  cannot  increase  the 
fare  to  the  city  of  College  Park,  which 
is  1  mile  beyond  East  Point  on  the 
same  route. 


merits.  Under  Judge  West's  holding, 
any  public  service  corporation  may  go 
into  the  courts  and  on  a  proper  show- 
ing secure  an  annulment  of  a  franchise 
rate  fixed  by  the  city,  and  obtain  a 
rate  sufficient  to  enable  it  to  receive 
what  the  trial  court  deems  a  fair  re- 
turn on  the  corporate  investment  made 
by  the  company. 


Jersey  Zone  Hearing  March  26 

The  Public  Service  Railway,  New- 
ark, N.  J.,  which  has  submitted  to  the 
Board  of  Public  Utility  Commissioners 
a  plan  for  a  zone  system  of  fare  col- 
lections on  its  lines  effective  on  April 
1,  has  asked  the  board  to  permit  this 
system  to  become  effective  on  the  date 
mentioned  and  to  modify  its  order  re- 
quiring the  company  to  charge  on  and 
after  April  1  a  fare  of  6  cents  and  an 
additional  charge  for  transfer  where  7 
cents  and  an  additional  charge  for 
transfer  are  now  charged.  The  board 
has  placed  the  application  on  its  cal- 
endar for  hearing  in  Newark  on 
March  26. 

Contract  or  No  Contract,  Rates 
Must  Be  Fair 

A  city  is  not  empowered  to  make  a 
binding  contract  with  a  traction  com- 
pany, or  other  public  utility  company, 
regarding  rates,  but  such  rates,  regard- 
less of  ordinance  provisions  to  the  con- 
trary, are  at  all  times  subject  to  a 
revision  on  a  basis  of  a  fair  return 
to  the  public  service  company  con- 
cerned, according  to  a  decision  rendered 
by  Judge  Duval  West  of  the  United 
States  District  Court  for  the  Western 
District  of  Texas,  sitting  at  San  An- 
tonio. The  decision  was  rendered  in  a 
suit  brought  by  the  San  Antonio  Pub- 
lic Service  Company  against  the  city 
of  San  Antonio  to  gain  authority  to 
increase  its  fares  from  5  cents  to  6 
cents,  as  referred  to  previously  in  the 
Electric  Railway  Journal. 

Judge  West  held  that  the  franchise 
ordinance  under  which  the  Public  Serv- 
ice Company  operates  its  cars  does  not 
constitute  a  binding  contract  in  so  far 
as  the  5-cent  fare  is  concerned.  The 
immediate  effect  of  the  decision  is  to 
bring  the  railway  company's  case  with- 
in the  jurisdiction  of  the  United  States 
Courts  and  to  open  the  way  for  the 
trial  of  the  case  in  that  court  on  its 


Ticket  System  at  Portland,  Me, 

A  new  fare  system  substituting  tick- 
ets for  cash  was  inaugurated  on  the 
railway  lines  of  the  Cumberland  County 
Power  &  Light  Company  in  Portland, 
Me.,  on  March  2,  in  accordance  with 
recent  findings  of  the  Public  Utilities 
Commission  of  Maine.  The  entire  elec- 
tric railway  system  known  as  the  old 
Portland  Railroad  has  been  divided  into 
zones  in  which  the  fare  is  figured  at 
the  rate  of  2  cents  per  zone,  with  a 
minimum  ticket  fare  of  6  cents  and  a 
cash  fare  of  10  cents.  A  4-cent  re- 
bate is  given  to  all  passengers  paying 
a  10-cent  cash  fare,  redeemable  before 
midnight  of  the  day  following  at  fifteen 
specified  points  on  the  system.  The 
great  majority  of  the  company's  pa- 
trons will  use  a  ticket  good  for  five 
rides  and  selling  for  30  cents  on  the 
cars  and  at  the  main  office  of  the  rail- 
way in  Monument  Square  in  the  heart 
of  the  city  of  Portland. 

For  use  in  paying  fares  in  zones 
beyond  the  first  three  traversed  a  zone 
ticket  may  be  used,  also  selling  for  30 
cents  and  covering  transportation 
through  fifteen  zones.  A  central  trans- 
fer area  has  been  established  in  the 
heart  of  the  city,  so  that  practically  all 
points  within  a  mile  of  Monument 
Square  may  be  reached  on  a  single 
fare.  Various  through  commutation 
tickets  are  also  sold.  An  extended  cam- 
paign of  education  was  carried  on  be- 
fore the  new  system  went  into  effect, 
and  the  public  appears  to  be  receiving 
it  most  favorably.  In  a  later  issue  the 
details  of  the  new  schedule  will  be  de- 
scribed, with  particulars  of  the  cam- 
paign conducted. 


New  Fare  Tariff  Statute 
Interpreted 

The  Public  Service  Commission  of 
Washington  has  construed  the  new 
statute  passed  by  the  recent  session  of 
the  Legislature  to  mean  that  affirmative 
action  by  the  commission  is  re- 
quired under  the  regulation  statute  as 
amended,  before  a  change  in  railway 
rates  can  become  effective.  The  statute 
gives  the  commission  power  to  exceed 
the  5-cent  fare  limit  on  all  !)ut  mu- 
nicipally owned  lines.  The  commis- 
sion's view  of  the  statute  will  abolish 
the  former  rule  permitting  a  rate  in- 
crease to  become  effective  aatoniatically 
thirty  days  after  filing  with  the  com- 
mission if  no  protests  are  made.  Under 
the  rule  now  established,  hearings  will 
have  to  be  held  and  orders  issued  by  the 
commission  whether  or  not  formal  pro- 
test is  filed  on  behalf  of  the  patrons 
against  an  increase  in  rates  by  the 
railway. 
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Transportation 
News  Notes 


New  Commutation  Rates  Suspended. 

— The  Public  Utilities  Commission  of 
Illinois  has  resuspended  until  Sept.  8, 
1919,  proposed  advances  of  commuta- 
tion fares  by  the  East  St.  Louis  & 
Suburban  Railway,  East  St.  Louis,  111. 
Electors  Revoke  Fare  Increase. — The 
electors  of  Saginaw,  Mich.,  have  de- 
feated the  revocable  franchise  provid- 
ing 6-cent  fares  granted  the  Saginaw- 
Bay  City  Railway  last  summer,  piling 
up  9000  votes  against  the  increased 
rate  and  but  4000  for  it. 

Worcester   Fare   Increase  Postponed. 

— The  tariff  of  the  Worcester  (Mass.) 
Consolidated  Street  Railway,  which  es- 
tablished a  7-cent  fare  unit  on  the 
system,  has  been  suspended  until  March 
31  by  the  Public  Service  Commission 
in  an  order  dated  March  7. 

In  Favor  of  the  Railway. — Judge 
Martin  J.  Wade  of  the  Federal  Court 
has  ruled  against  the  application  of 
Samuel  Seeman,  Des  Moines,  la.,  in  his 
petition  to  make  the  receivers  for  the 
Des  Moines  City  Railway  parties  to  his 
suit  to  force  the  sale  of  six  tickets  for 
a  quarter. 

Wants  Further  Fare   Increase. — The 

Sherbrooke  Railway  &  Power  Com- 
pany, Sherbrooke,  Que.,  is  seeking  an 
increase  in  fare  to  7  cents  cash  or  five 
tickets  for  30  cents.  Last  December 
the  company  was  authorized  to  increase 
fares  from  5  cents  cash  or  six  tickets 
for  25  cents  to  6  cents  cash  or  five 
tickets  for  25  cents. 

Back  to  Its  Peace-Time  Basis. — The 
Illinois  Traction  System,  Peoria,  111.,  is 
at  work  on  its  new  time-card  and  is 
planning  better  and  quicker  train  ser- 
vice. Two  fast  trains  have  been  added 
between  Champaign  and  Springfield  and 
it  is  said  that  the  company  will  arrange 
to  restore  parlor  car  and  other  pre-war 
service  very  soon. 

Yonkers  Abandonment  Case  Closed. — 

The  Public  Service  Commission  for  the 
Second  District  of  New  York  heard 
oral  argument  at  Albany  a  few  days 
ago  on  the  appeal  of  the  Yonkers  (N. 
Y.)  Railroad  for  permission  to  aban- 
don certain  of  its  lines.  Briefs  have 
already  been  filed.  The  commission 
has  reserved  decision. 

Authority  Over  Autos. — The  Phipps 
bill  recently  passed  by  the  Senate  at 
Olympia,  Wash.,  gives  the  Public  Serv- 
ice Commission  control  over  auto 
stages,  and  municipal  authorities  power 
to  regulate  city  jitneys.  The  5  and  10- 
cent  buses  are  required  to  operate 
along  routes  selected  by  the  city  authori- 
ties and  to  continue  in  operation  regu- 
larly. 

Six  Cents  for  Akron. — The  Council  of 
Akron,  Ohio,  on  March  10  reconsidered 


its  action  against  the  6-cent  fare  ordi- 
nance and  passed  an  amended  ordinance 
granting  the  fare  to  Northern  Ohio 
Traction  &  Light  Company.  The  amend- 
ment provides  that  work  shall  be  be- 
gun thirty  days  after  the  ordinance 
takes  effect  on  the  extension  of  the 
lines  as  provided  for  in  the  ordinance, 
knoviTi  as  the  Myers-Morse-Witwer 
ordinance. 

Fare  Advance  in  Violation  of  Fran- 
chise.— By  order  of  the  Public  Utilities 
Commission  of  Ohio  effective  on  March 
3;  the  Portsmouth  Street  Railroad  & 
Light  Company,  Portsmouth,  Ohio,  can- 
not charge  increased  fares  on  its  line 
from  New  Boston  to  Sciotoville  and 
Wheelersburg,  as  proposed  in  a  new 
schedule  filed  with  the  commission  sev- 
eral weeks  ago.  The  commission  holds 
the  proposed  increase  is  in  violation  of 
the  company's  franchise  rights  in  New 
Boston. 

Wants  Legislature  to  Oppose  Zones. — 

Assemblyman  Rowland,  of  Camden 
County,  has  introduced  a  resolution  in 
the  Legislature  of  New  Jersey  asking 
the  House  to  go  on  record  with  a  re- 
quest to  the  Board  of  Public  Utilities 
Commissioners  that  the  application  of 
the  Public  Service  Railway  to  establish 
the  zone  system  be  denied.  The  resolu- 
tion has  been  referred  to  the  judiciary 
committee.  The  Assembly  will  be  re- 
quested to  take  action  on  the  resolution 
later. 

Quid  pro  Quo  in  Los  Angeles. — Pres- 
ident Edgerton,  of  the  State  Railroad 
Commission  of  California,  in  a  recent 
address  said,  in  effect:  "The  public  in 
general  does  not  object  to  paying  a 
reasonable  rate  providing  they  get  ade- 
quate sei-vice."  To  this  the  Pacific 
Electric  Railway,  Los  Angeles,  Cal.,  in 
its  own  magazine  has  replied:  "Officers 
and  employees  of  the  Pacific  Electric 
Railway,  therefore,  must  bend  their  en- 
ergies to  perfecting  prompt,  fast  and 
efficient  service." 

Spokane  Fare  Hearing  March  31. — A 
hearing  will  be  held  in  Spokane,  Wash., 
on  March  31  by  the  State  Public  Serv- 
ice Commission,  on  the  application  of 
the  Spokane  &  Inland  Empire  Railroad 
and  the  Washington  Water  Power  Com- 
pany for  permission  to  increase  their 
fares  to  7  cents,  with  1  cent  additional 
for  each  transfer.  Proposals  by  city 
officials  that  concessions  in  the  way  of 
waivers  of  franchises  and  bridge  taxes, 
paving  maintenance,  etc.,  be  accepted  in 
lieu  of  fare  increases,  have  been  re- 
jected by  the  railways.  The  Spokane 
&  Island  Empire  Railroad  is  in  the 
hands  of  a  receiver. 

Want  Eight  Cents  in  Yakima. — N. 
C.  Richards,  president  of  the  Yakima 
Valley  Transportation  Company,  Yaki- 
ma, Wash.,  has  announced  that  he 
will  apply  immediately  to  the  State 
Public  Service  Commission  for  permis- 
sion to  raise  the  fare  on  the  company's 
city  lines  here  from  5  cents  to  8  cents, 
the  plan  including  the  sale  of  five  tickets 
for  35  cents.  According  to  Mr.  Rich- 
ards, the  city  lines,  taking  into  account 
taxes  and  interest  charges,  showed  a 
loss  last  year  of  about  $45,000.    Includ- 


ing suburban  lines,  the  system,  as  a 
whole,  had  a  deficit  of  $59,000. 

Jitneys  Resume  in  Dallas — Jitneys 
have  resumed  operations  in  Dallas, 
Tex.,  following  an  opinion  from  the 
office  of  the  City  Attorney  that  the  jit- 
neys could  operate  unhindered  provided 
they  remained  outside  the  zone  marked 
out  by  the  law  within  which  their  opera- 
tions is  prohibited  by  the  city  ordinance 
that  has  been  upheld  by  the  state  courts. 
The  jitneys  are  now  operating  on  Ervay 
Street  as  far  as  Young,  which  marks 
the  southern  boundary  of  the  prohibited 
zone.  Since  the  Ervay  cars  are  being 
turned  at  Ervay  and  Commerce  on  ac- 
count of  the  laying  of  new  rails  on 
Main  Street,  the  jitneys  are  proving 
strong  competitors. 

Increase  for  Nebraska  Interurban. — 
An  order  was  issued  by  the  State  Rail- 
way Commission  recently  to  the  Oma- 
ha, Lincoln  &  Beatrice  Railway,  Lin- 
coln, Neb.,  authorizing  the  company  to 
increase  rates  beginning  on  March  15. 
The  company  is  authorized  to  collect 
6  cents  for  each  ride  between  Lincoln 
and  University  Place,  and  Lincoln  and 
Bethany;  5  cents  within  the  Lincoln 
zone;  5  cents  between  the  University 
Place  zone  and  the  Bethany  zone  and 
5  cents  between  University  Place  and 
Bethany.  The  road  has  never  paid  ex- 
penses. It  has  maintained  a  5-cent 
fare  to  University  Place  and  Bethany 
ever  since  the  Lincoln  Traction  Com- 
pany got  a  6-cent  fare,  but  the  com- 
mission finds  this  difference  in  rates 
made  no  appreciable  increase  in  reve- 
nues for  the  interurban. 

Fare  Case  in  Binghamton  Put  Over. 

— At  a  hearing  before  the  Public  Serv- 
ice Commission  for  the  Second  Dis- 
trict of  New  York  on  March  11  it  was 
decided  to  postpone  for  three  weeks 
the  argument  in  regard  to  the  affairs 
of  the  Binghamton  Railway.  It  is 
hoped  that  in  the  meantime  the  appeal 
taken  by  the  city  of  Binghamton  and 
tovsm  of  Union  from  United  States 
Judge  Rays'  decision  favoring  the  re- 
ceiver, to  the  United  States  Circuit 
Court  of  Appeals,  New  York  City,  will 
be  determined  by  the  higher  court.  The 
company  seeks  authority  to  add  1  cent 
to  the  fare.  The  city  alleges  a  con- 
tract exists  between  city  and  company, 
preventing  such  a  raise  in  the  fare. 
This,  the  company  denies.  The  appeal 
was  returnable  on  March  17. 

Another  Partial  Victory  at  Des 
Moines.- — Both  the  Des  Moines  City 
Railway  and  the  city  of  Des  Moines, 
la.,  won  a  partial  victory  in  the  hearing 
before  Federal  Judge  Martin  J.  Wade 
at  Ottumwa,  la.,  when  Judge  Wade  took 
the  service  case  out  of  the  hands  of 
Polk  County  District  Courts.  Judge 
Wade  ruled  that  so  long  as  the  Des 
Moines  City  Railway  was  being  operat- 
ed by  receivers  the  state  courts  had  no 
jurisdiction  and  that  no  more  injunc- 
tions could  be  issued  by  the  state  courts 
against  reductions  in  service.  On  the 
other  hand  Judge  Wade  held  that  the 
Des  Moines  City  Railway  could  not  put 
into  effect  new  schedules  covering  re- 
ductions in  service  without  first  making 
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a  showing  to  him  that  the?  service  cuts 
were  necessary  in  order  to  meet  ex- 
pense. 

Steady  Improvement  In  Birmingham. 
— The  number  of  cars  being  operated 
daily  by  the  Birmingham  Railway, 
Light  &  Power  Company,  Birmingham, 
Ala.,  is  showing  a  steady  increase  as 
the  railway  system  gets  more  nearly 
on  a  normal  basis.  The  report  made 
by  J.  S.  Pevear,  general  manager  of  the 
company,  to  the  Public  Service  Com- 
mission of  Alabama  shows  that  for  the 
seven  years  ending  on  Feb.  28,  an  aver- 
age of  208  cars  was  operated.  The 
maximum  number  operated  during  the 
same  period  was  211.  The  report  is 
comparative  and  shows  that  for  the  sev- 
en days  ending  Feb.  15  an  average  of 
182  cars  was  operated  with  a  maximum 
of  194.  During  the  period  covered  by 
the  report  there  was  a  gain  of  fonr 
men  in  the  train  service,  six  dispatch- 
ers, and  one  shop  employee. 

Youngstown  Has  Deficit  Under  Serv- 
ice at  Cost. — Service  at  cost  for  the 
lines  of  the  Mahoning  &  Shenango  Rail- 
way &  Light  Company  in  Youngstown, 
Ohio,  shows  a  deficit  of  $259  for  the 
first  sixteen  days  of  operation,  accord- 
ing to  the  first  report  of  Street  Railway 
Commissioner  W.  L.  Sause,  submitted 
to  City  Council  recently.  The  service- 
at-cost  ordinance  became  effective  on 
Jan.  16,  and  the  report  is  for  the  period 
of  Jan.  1 6  to  31  inclusive.  The  terms  of 
the  service-at-cost  grant  in  Youngs- 
town were  reviewed  in  the  Electric 
Railway  Journal  for  Jan.  11,  page  99. 
The  action  of  the  city  in  passing  the 
ordinance  ended  a  controversy  between 
the  company  and  the  city  on  the  sub- 
ject of  service  and  a  more  recent  dis- 
pute between  the  company  and  its  em- 
ployees about  wages.  The  initial  fare 
was  5  cents  cash  and  1  cent  for  a 
transfer.  The  next  highest  fare  is  6 
cents  cash  with  nine  tickets  for  50 
cents. 

P.  R.  T.  Denies  Commission  Has  Au- 
thority.— A  demurrer  has  been  filed  by 
counsel  for  the  Philadelphia  (Pa.)  Rap- 
id Transit  Company  challenging  the 
jurisdiction  of  the  Public  Service  Com- 
mission over  the  rate  of  fare  on  the 
ground  that  the  1907  contract  with  the 
city,  in  which  the  rate  was  fixed,  ante- 
dates the  formation  of  the  Commission 
in  1912.  The  demurrer  sets  forth  that, 
"the  various  rates  of  fare  in  use  upon 
the  consolidated  system  have  been  ap- 
proved and  fixed  by  contract  entered 
into  with  the  city  of  Philadelphia  on 
July  1.  1907,  and  that  the  rates  of  fare 
having  bfen  so  regularly  fixed  by  agree- 
ment before  the  date  upon  which  the 
Public  Service  Company  law  became 
effective,  are  not  subject  to  alteration 
or  adjustment  without  the  consent  of 
both  parties."  The  companv  in  Phila- 
delphia has  in  use  an  8-cent  exchange 
ticket.  Complaint  against  this  system 
was  made  to  the  commission  on  July 
16,  1917,  by  the  Northwest  Business 
Men's  Association.  On  account  of  the 
demurrer  the  hearing  before  the  com- 
mission has  again  been  put  over  indef- 
initely. 


Personal  Mention 


Changes  in  Birmingham 
Personnel 

Fred  V.  Underwood  has  been  made 
assistant  general  manager  of  the 
Birmingham  Railway,  Light  &  Power 
Company,  Birmingham,  Ala.  He  took 
up  his  duties  with  the  company  on 
March  10,  after  having  resigned  his 
position  as  superintendent  of  produc- 
tion with  the  Alabama  Power  Company 
to  accept  the  place.  Mr.  Underwood  is 
a  brother  of  Senator  Oscar  Underwood. 
He  was  connected  with  the  Birmingham 
Railway,  Light  &  Power  Company  for 
a  number  of  years,  but  resigned  from 
the  company  last  October  to  go  with 
the  Alabama  Power  Company. 

J.  S.  Pevear,  general  manager,  will 
be  relieved  of  some  of  his  duties  by  the 
appointment  of  Mr.  Underwood.  Mr. 
Pevear  will  devote  a  good  deal  of  his 
time  to  the  work  of  rehabilitating  the 
properties  of  the  company.  This  work 
has  been  undertaken  by  the  receiver 
and  is  being  pushed  through  as  rapidly 
as  possible. 

L.  L.  Newman  has  been  named  chief 
engineer.  He  will  devote  practically 
all  his  time  to  maintenance  work. 

H.  E.  Cox,  formerly  an  engineer  for 
the  Birmingham  Steel  Products  Com- 
pany, will  be  Mr.  Newman's  assistant. 

In  a  statement  to  the  press  Mr. 
Pevear  said  that  in  view  of  the  fact 
that  the  receiver  intended  to  rehabili- 
tate the  property  as  rapidly  as  possible 
Mr.  Newman  would  devote  practically 
his  entire  time  to  the  work  of  getting 
the  tracks,  ways  and  structures  of  the 
company  in  shape  in  the  shortest  pos- 
sible time. 

Changes  in  Power  Department 

R.  W.  Lamar  has  been  appointed 
manager  of  the  power  department  of 
the  Monongahela  Valley  Traction  Com- 
pany, Fairmont,  W.  Va.,  and  Francis 
McQuillan  has  been  appointed  assist- 
ant manager  of  the  power  department. 

Both  Mr.  Lamar  and  Mr.  McQuillan 
will  have  headquarters  in  Fairmont, 
W.  Va. 

Captain  Lamar  has  only  recently  se- 
cured his  discharge  from  the  United 
States  Army.  For  the  past  several 
months  he  has  been  connected  with  the 
power  section  of  the  War  Industries 
Board  where  he  rendered  valuable 
service  to  the  government  and  won  the 
commendation  of  his  superior  oflScers. 
He  is  a  graduate  electrical  engineer, 
having  secured  his  education  at  Wash- 
ington University,  St.  Louis,  Mo. 

The  assistant  manager  of  power  has 
been  with  the  Monongahela  Valley 
Traction  Company  for  some  time.  He 
held  the  title  of  commercial  engineer 
in  the  power  department,  so  that  he 
will  be  entirely  familiar  with  his  duties 
in  that  department. 


A  reorganization  of  the  power  de- 
partment became  necessary  because  of 
the  enlarged  responsibilities  of  that 
department  with  the  construction  of 
the  Riversville  power  plant,  and  also 
because  D.  A.  Maurer,  who  has  been 
chief  electrical  engineer  for  the  com- 
pany for  several  years,  recently  de- 
cided to  devote  his  entire  time  to  his 
private  interests.  He  is  the  head  of 
the  Fairmont  Electrical  Service  Com- 
pany and  also  the  Mine  Service  Supply 
Company,  Fairmont. 


Personnel  of  Seattle's  Municipal 
Railway 

Thomas  F.  Murphine,  superintendent 
of  Public  Utilities,  Seattle,  Wash.,  has 
been  appointed  to  have  charge  of  the 
electric  railway  system  which  the  city 
has  purchased  from  the  Puget  Sound 
Traction,  Light  &  Power  Company. 
The  property  will  be  taken  over  by  the 
city  early  in  April.  Mr.  Murphine  is 
rapidly  completing  plans  for  organiza- 
tion of  his  department.  He  has  ac- 
cordingly announced  that  three  mem- 
bers of  his  present  staff  will  be  re- 
tained. Edward  I.  O'Brien,  assistant 
superintendent  of  the  utilities  depart- 
ment for  nine  years,  will  continue  in 
that  position.  J.  J.  Wettrick,  chief  en- 
gineer, will  become  chief  engineer  of 
the  new  railway  and  will  also  be  super- 
intendent of  way  and  structure.  Allen 
B.  Hiatt,  chief  accountant  in  the  utili- 
ties department,  will  become  auditor 
of  the  railway  syste.'n. 

Present  plans  contemplate  the  opera- 
tion of  the  railway  system  through  five 
general  departments — the  mechanical, 
engineering,  transportation  or  opera- 
tion, correspondence  and  intelligence. 
The  latter  department  has  been  origi- 
nated by  Mr.  Murphine,  who  intends 
it  to  represent  the  public,  and  to  act 
as  a  buffer  between  the  people  who 
use  the  cars  and  the  department.  Serv- 
ice complaints  or  other  matters  affect- 
ing the  public  will  be  investigated  by 
this  department.  The  members  of  it 
will  be  responsible  only  t;o  the  super- 
intendent of  utilities.  The  department 
will  also  include  an  educational  branch, 
for  the  purpose  of  familiarizing  the 
public  with  measures  that  will  ulti- 
mately   result    in    better   service. 

The  intelligence  department  will  also 
be  required  to  follow  the  three  contracts 
which  are  part  of  the  railway  deal. 
Mr.  Murphine  believes  tha:  with  the 
right  man  on  the  job,  considerable  sav- 
ing may  be  effected  on  the  contract  for 
purchase  of  electric  current  from  the 
traction  company  for  the  operation  of 
the  cars.  The  intelligen'-e  department 
will  also  be  required  to  keep  a  lookout 
for  leaks  in  the  use  of  current,.  Mr 
Murphine  further  believes  that  th3  de- 
partment will  be  able  to  make  money 
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for  the  city  on  the  interurban  con- 
tracts. The  city  has  agreed  to  permit 
the  Tacoma  and  Everett  interurban 
trains,  which  will  continue  under  the 
Puget  Sound  Traction,  Light  &  Power 
ownership,  to  operate  over  the  munici- 
pal tracks  on  a  mileage  basis,  taking 
into  consideration  the  weight  and  num- 
ber of  cars. 


E.  Commodore  Bowman,  general  su- 
perintendent of  the  Monongahela  Valley 
Traction  Co.,  will  be  transferred  to 
Fairmont,  W.  Va.,  on  April  1.  Mr. 
Bowman  has  had  his  offices  in  Clarks- 
burg for  some  time. 

Frank  T.  Hamilton,  vice-president  of 
the  Omaha  &  Council  Bluffs  Street  Rail- 
way, Omaha,  Neb.,  has  been  elected 
president  of  the  company  to  succeed  G. 
W.  Wattles,  resigned.  Mr.  Wattles  has 
been  made  chairman  of  the  board.  No 
succession  to  the  first  vice-presidency 
has  yet  been  announced. 

J.  N.  Tabb,  assistant  treasurer  of  the 
Monongahela  Valley  Traction  Company, 
Fairmont,  W.  Va.,  has  resigned  and 
moved  to  Parkersburg,  W.  Va.,  where 
he  will  be  associated  with  the  Craw- 
ford oil  interests.  Mr.  Tabb  went  to 
Fairmont  as  assistant  treasurer  of  the 
Monongahela  Valley  Traction  Company 
when  the  Kanawha  Traction  &  Electric 
Company's  interests  were  absorbed  by 
the  Monongahela  Valley  Traction  com- 
pany several  years  ago. 

W.  V.  Neal,  former  resident  of  Par- 
kersburg, W.  Va.,  but  more  recently 
connected  with  the  Trinidad  (Col.) 
Traction  Company,  has  been  appointed 
assistant  general  manager  of  the  Mon- 
ongahela Valley  Traction  Company  with 
headquarters  at  Clarksburg,  W.  Va. 
For  several  years  Mr.  Neal  was  con- 
nected with  the  Stone  &  Webster  in- 
terests at  El  Paso,  Tex.  He  was  also 
for  several  years  an  employee  of  the 
United  States  government  and  had 
charge  of  the  construction  of  numer- 
ous government  projects  in  the  Philip- 
pine Islands. 

George  M.  Alexander,  who  returned 
to  Fairmont,  W.  Va.,  recently  after  a 
number  of  months'  service  in  the  ord- 
nance department  of  the  War  Depart- 
ment has  been  elected  president  of  the 
Monongahela  Valley  Traction  Company. 
This  action  followed  the  resignation  of 
S.  L.  Watson,  chairman  of  the  board 
of  directors,  and  the  advancement  of  J. 
O.  Watson,  until  this  time  president  of 
the  company,  to  the  position  of  chair- 
man of  the  board.  The  new  president 
has  been  identified  with  the  company 
for  a  number  of  years  as  the  head  of 
its  legal  department.  Upon  him  fell 
much  of  the  detail  involved  in  the  ab- 
sorption of  the  Parkersburg  lines,  the 
purchase  of  the  Stafford  mine  and  the 
beginning  of  the  great  power  plant  at 
Rivesville,  which  undertaking  is  now 
nearing  completion. 

Edward  A.  West,  formerly  chief  engi- 
neer of  the  Denver  (Col.)  Tramway  and 
the  Denver  &  Intermountain  Railroad, 
has  been  appointed  general  superintend- 


ent of  the  companies.  Mr.  West  was 
called  to  Washington  early  last  year 
and  requested  to  take  charge  of  passen- 
ger transportation  and  housing  matters 
for  the  United  States  Shipping  Board, 
Emergency  Fleet  Corporation,  on  the 
Pacific  Coast.  The  territory  covered 
extended  from  San  Diego,  Cal.,  to  Bell- 
ingham.  Wash.,  and  comprised  three 
shipyard  districts,  the  Southern  Pacific 
District,  North  Shipping  District  and 
Wood  Ship  Division  No.  11.  About  the 
first  of  the  year  he  resigned  from  the 
Emergency  Fleet  Corporation  and  re- 
turned to  the  Denver  Tramway  and  the 
Denver  &  Intermountain  Companies  as 
general   superintendent. 

J.  E.  Lawless  has  recently  been  ap- 
pointed master  mechanic  of  the  El  Paso 
(Tex.)  Electric  Railway.  Mr.  Lawless 
was   bom   in   Smithland,   Ky.,   on  June 
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3,  1880,  and  was  graduated  from  the 
English  High  School,  Hampton,  Ky.,  in 
1896.  Subsequently  he  completed  the 
correspondence  course  in  electrical  en- 
gineering with  the  International  Cor- 
respondence Schools.  He  entered  elec- 
tric railway  work  in  1898  and  has  been 
connected  with  Stone  &  Webster  for  a 
number  of  years  in  different  branches 
of  that  company's  organization.  He 
was  formerly  master  mechanic  of  the 
Paducah  Traction  &  Light  Company. 
Paducah,  Ky.,  and  later  general  fore- 
man of  the  Northern  Texas  Traction 
Company,  Fort  Worth,  Tex.  He  en- 
tered upon  his  duties  as  master  me- 
chanic of  the  El  Paso  Electric  Railway 
on  Jan.  1  of  this  year. 

J.  R.  Wilson,  traffic  manager  of  the 
Sacramento  Northern  Railroad,  office  at 
Sacramento,  Cal.,  has  tendered  his  res- 
ignation to  President  G.  F.  Detrick  ef- 
fective on  April  30.  Mr.  Wilson  went  to 
Sacramento  nearly  five  years  ago  to  be- 
come traffic  manager  of  the  Northern 
Electric  Railway,  which,  after  its  re- 
organization, adopted  the  name  of  Sac- 
ramento Northern  Railroad.  Prior  to 
this  he  was  with  the  Southern  Pacific 
Company  general  freight  office  in  San 
Francisco  and  later  commercial  agent 
for  the  Illinois  Central  Railroad  in  that 
city.      Mr.    Wilson    has    made    no    an- 


nouncement as  to  his  future  connections. 
The  appointment  of  his  successor  will 
be  made  later. 

Guy  C.  Pierce,  Los  Angeles,  Cal.,  has 
been  elected  vice-president  and  general 
manager  of  the  Northwestern  Electric 
Company,  Portland,  Ore.,  succeeding 
Wilbur  E.  Coman,  who,  as  noted  pre- 
viously in  the  Electric  Railway  Jour- 
nal, has  become  connected  with  the 
Washington  Water  Power  Company  at 
Spokane.  During  the  greater  part  of 
1909  and  1910  Mr.  Pierce  represented 
Eastern  capital  interested  with  R.  C. 
Gillis  in  the  development  of  the  Mt. 
Hood  Railway  &  Power  Company's 
projects  at  Portland,  which  later  were 
taken  over  by  the  Portland  Railway, 
Light  &  Power  Company.  Mr.  Pierce 
became  identified  with  the  electrical  in- 
dustry at  Sacramento  in  1887  and  was 
responsible  for  a  number  of  the  pioneer 
lighting  and  power  installations  in  Cali- 
fornia. In  the  three  years  from  1901 
he  was  located  at  Mexico  City  in  charge 
of  electrical  properties  and  during  the 
two  years  following  he  was  chief  in- 
spector for  the  Hudson  &  Manhattan 
Railroad  at  New  York.  From  1906  to 
1909  he  was  identified  with  the  East 
St.  Louis  &  Suburban  Railway,  con- 
trolled by  E.  W.  Clark  &  Company, 
Philadelphia,  now  interested  in  the 
Portland  Railway,  Light  &  Power  Com- 
pany. In  the  four  years  following  his 
temporary  residence  in  Portland,  Mr. 
Pierce  represented  Eastern  capital  in 
reporting  on  proposed  railway  and  hy- 
droelectric power  projects  in  states 
bordering  on  the   Pacific   Coast. 


Charles  F.  Bachman,  East  Orange, 
N.  J.,  master  mechanic  of  the  Essex 
division  of  the  Public  Service  Railway, 
died  recently  after  a  brief  illness  from 
pneumonia.  Mr.  Bachman  was  born  in 
Wilkes-Barre,  Pa.,  in  1885.  After  grad- 
uating from  the  school  of  mechanical 
engineering  at  Cornell  University  he 
moved  to  Elizabeth,  N.  J.  He  had  been 
employed  by  the  Public  Service  Rail- 
way for  the  last  eleven  years.  Mr. 
Bachman  leaves  a  widow  and  an  in- 
fant son. 

John  J.  Gettings,  superintendent  of 
the  Central  division  of  the  Public  Serv- 
ice Railway  at  Elizabeth,  N.  J.,  died 
recently  at  St.  Elizabeth's  hospital  at 
that  place  after  a  brief  illness  from 
pneumonia.  He  was  stricken  while  at 
work  at  the  carhouse.  Mr.  Gettings  was 
born  in  Brooklyn  forty-nine  years  ago. 
For  a  time  he  was  employed  by  the 
Brooklyn  Rapid  Transit  Company,  and 
in  1903  became  Identified  with  the  Pub- 
lic Service  Railway.  He  was  stationed 
at  Newark  at  first.  Several  years  ago 
he  was  appointed  superintendent  of  the 
Central  division.  Mr.  Gettings  is  sur- 
vived by  a  widow. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Lower  Prices  Required  for 
Successful  Export  Trade 

Better    Co-operation    as    to    Consumer 
Requirements  and  More  Considera- 
tion on  Deliveries  Needed 

In  outlining  the  steps  which  Ameri- 
can manufactureres  must  take  to  hold 
their  foreign  trade,  E.  M.  Herr,  presi- 
dent of  the  Westinghouse  Electric  & 
Manufacturing  Company  and  a  director 
in  the  American  Manufacturers'  Export 
Association,  declared  recently  that  re- 
ductions in  high  wages  accompanied  by 
a  reduction  of  prices  were  essential. 

"The  development  of  export  business 
in  electrical  machinery,  under  the  pres- 
ent condition  of  export  markets,"  said 
Mr.  Herr,  "would  be  very  rapid  and  of 
unusual  extent  were  it  not  for  the  high 
prices  which  must  now  be  charged  for 
this  product.  There  are  some  coun- 
tries which,  owing  to  the  ravages  of 
war  and  the  necessity  of  first  remedying 
the  most  serious  destructive  effects  of 
this  strife,  cannot  immediately  take  up 
the  development  of  peaceful  pursuits. 
It  is  in  this  that  electrical  machinery 
finds  its  legitimate  field. 

"The  most  vigorous  effort  should  be 
made  by  those  engaged  in  the  manufac- 
ture of  electrical  machinery  to  bring 
prices  to  a  point  approximating  those 
obtained  for  this  material  in  foreign 
countries,  as  with  the  domestic  market 
slowing  down,  due  to  the  transition 
from  war  to  peace  conditions,  the  pres- 
ent time  is  particularly  advantageous 
for  the  development  of  the  export  field. 
It  is  encouraging  to  note  important  de- 
creases in  the  cost  of  a  few  of  our 
raw  materials  and  if  some  yielding  of 
the  very  high  labor  costs  can  also  be 
obtained,  we  would  very  soon  find  an 
expansion  of  the  export  demand  for 
electrical  machinery  that  would  more 
than  compensate  labor  for  any  sacri 
flees  in  hourly  rates  by  the  longer  hours 
and  more  continuous  employment  which 
•would  result. 

"In  the  industrial  countries  of  the 
world  the  enormous  increase  in  demand 
for  manufactured  products  caused  by 
the  war  has  shown  the  great  need  for 
and  advantage  in  the  use  of  electrical 
machinery,  making  those  countries  par- 
ticularly keen  to  avail  themselves  of 
the  economies  and  advantages  of  elec- 
trical power.  This  is  especially  true 
in  countries  where  fuel  is  scarce  and 
expensive  and  where  water  power  is 
available.  Plans  are  already  well  ma- 
tured for  the  development  of  larger 
central  electrical  power  stations  in 
some  of  the  most  important  industrial 
countries  and  extensive  projects  for 
the  electrification  of  some  of  their  rail- 
roads are  well  under  way.    The  smaller 


and  less  economical  steam  plants  will 
in  this  way  be  displaced  by  larger  and 
more  economical  ones  and  the  demand 
for  transmission  and  current-consuming 
devices  be  greatly  enlarged. 

"The  largest  electrical  manufacturing 
companies  abroad  are  in  Germany  and 
it  will  be  some  time  before  they  can 
operate  advantageously.  This  will  give 
the  American  companies  an  unusual  op- 
portunity, if  promptly  seized,  of  bring- 
ing our  exports  of  electrical  machinery 
to  an  amount  and  value  which  is  not 
possible  under  normal  conditions. 

"In  seeking  electrical  machinery  busi- 
ness in  export  territory,  our  agents 
must  make  their  principals  realize  that 
the  machinery  we  sell  these  people  must 
be  designed  and  built  for  their  require- 
ments and  not,  as  has  in  the  past  too 
often  been  the  case,  as  we  are  accus- 
tomed to  build  it.  Much  effort  has  been 
expended  in  trying  to  convince  the  for- 
eign buyer  that  our  styles  and  construc- 
tion were  best  and  should  be  satisfac- 
tory to  him,  instead  of  making  a  real 
effort  to  ascertain  just  what  he  desired 
and  then  furnishing  it. 

Service  Must  Be  Given 

"In  addition  to  adapting  our  goods 
to  export  requirements,  we  must  ar- 
range to  give  service  in  this  trade  at 
least  as  good  as  in  our  domestic  mar- 
ket. Too  often  export  shipments  have 
been  delayed  and  foreign  customers  dis- 
appointed on  account  of  the  domestic 
demand  becoming  suddenly  unusually 
active,  when  export  orders  were  made 
to  wait  while  the  rush  of  domestic  or- 
ders was  worked  off.  This  policy  is 
fatal  to  proper  progress  in  export  trade 
and  must  be  abandoned  if  real  devel- 
opment of  the  foreign  field  is  to  be 
secured.  In  fact,  just  the  opposite  pol- 
icy should  be  pursued  and  export  ship- 
ments given  preference  over  domestic, 
as,  because  of  infrequent  transportation 
service,  failure  to  meet  sailing  dates 
results  in  a  very  much  more  serious  de- 
lay to  the  customer  than  the  actual 
delay  in  production — a  condition  which 
does  not  obtain  in  domestic  business 
because  of  better  transportation  fa- 
cilities. 

"We  should  never  forget  in  any  in- 
dustrial business  that  we  are  selling 
service  as  well  as  product  and  that 
however  good  the  quality  of  one's  prod- 
uct, if  the  material  does  not  come  when 
needed,  is  not  packed  properly,  or  in 
any  other  way  our  service  to  the  cus- 
tomer is  unsatisfactory,  the  transaction 
fails  to  tend  to  tie  him  to  the  producer 
and  permits  a  competitor  to  obtain  a 
foothold  not  otherwise  possible.  These 
are  ordinary  principles  of  business  but 
apply  with  unusual  force  when  we  are 
dealing  with  foreign  customers. 


Maintenance  Prices  Show 
Little  Change 

Copper  Products  Affected  According  to 

Relation  of  Metal  to  Labor — Rail 

Bonds   Show   Improvement 

There  has  been  little  price  change  in 
general  in  the  maintenance  line  of  elec- 
tric railway  materials  for  the  past  six 
months.  Copper  products  have  shown 
decreases  in  several  instances  and  some 
of  the  track  and  line  equipment  has 
decreased  within  this  time,  but  these 
latter  changes  have  been  slight  com- 
pared to  those  in  copper. 

Crossarms  have  just  decreased  5  to 
7J  per  cent  on  some  sizes  on  all  quan- 
tities from  stock. 

Cross-ties  of  the  hewn  variety  are 
still  selling  for  $1.20  to  $1.60  each,  the 
scarcity  of  labor  in  tie-camps  generally 
accounting  for  the  price  remaining  at 
this  level.  Small  stocks  are  kept  cut 
near  rights-of-way  in  many  parts  of 
the  country. 

Friction  tape  has  a  constant  call  in 
maintenance  work,  and,  regardless  of 
the  lower  cost  of  raw  cotton,  is  not 
being  sold  at  any  appreciable  reduc- 
tion. Prices  for  different  manufactur- 
ers vary  due  to  the  different  qualities 
involved.  Labor  cost  after  the  raw 
cotton  is  delivered  is  the  determining 
factor. 

Varnished  cambric  has  been  found  off 
about  2  cents  a  pound. 

Lubricating  oil  has  been  reported  as 
holding  to  the  prices  of  last  fall,  with 
an  upward  rather  than  a  downward  ten- 
dency. 

Rubber-covered  wire  manufacturers 
are  for  the  most  part  using  a  20-cent 
base  at  this  time,  and  some  very  sat- 
isfactory business  has  been  uncovered. 

Bare  wire  is  being  quoted  on  about 
a  17i  cent  base.  Many  fair  sized  orders 
for  railway  maintenance  have  been  re- 
ported, and  inquiries  from  the  export 
field  have  been  numerous.  Weatherproof 
wire  is  quoted  from  18J  to  20  cent  base 
with  rather  satisfactory  orders  of  a 
maintenance  character. 

T-rails  are  still  holding  at  from  $55 
to  $65,  but  it  is  expected  that  this  price 
will  be  reduced  following  the  decisions 
of  the  steel  manufacturers  and  the 
government  interests. 

Grooved  rails  continue  at  a  quota- 
tion of  4J  cents  per  pound,  and  this 
price  also  is  expected  to  be  affected. 

Railroad  spikes  are  down  to  3.65  cents 
a  pound,  but  screw  spikes  have  not 
shown  any  change  from  the  8  cents 
which  has  been  holding  for  some  time. 

Tie  plates  and  rods,  fish  plates,  an- 
gle plates  and  angle  bars  fell  off  one- 
quarter  of  a  cent  from  the  government 
price  and  are  at  3  cents  a  pound.     Rail 
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holts  and  nuts,  however,  are  still  hold- 
ing their  former  price  of  4.90  cents  a 
pound. 

Car  window  glass  has  shown  no 
change  in  price  for  some  months,  and 
there  appears  to  be  no  reason  to  ex- 
pect any  decrease  in  the  immediate 
future. 

Cotton  waste  is  quoted  at  8  to  13i 
cents  per  pound,  and  wool  waste  at 
14  to  17  cents.  Some  railways  use 
wood  waste  for  journal  packing  up  to 
40  cents  a  pound.  On  account  of  the 
curtailment  of  the  cotton  and  wool 
products  from  which  this  waste  comes, 
the  tendency  of  the  price  of  each  kind 
is  upward. 

The  continually  decreasing  price  of 
copper  has  brought  down  the  price  of 
several  kinds  of  railway  materials  to 
a  greater  or  a  lesser  extent  as  the 
amount  of  copper  in  the  article  varies 
and  as  the  labor  item  varies.  For  in- 
stance, commutator  bars  have  recently 
dropped  20  per  cent,  and  such  products 
as  armature  coils,  field  coils  and  strap 
copper  fuses  have  dropped  from  10  to 
20  per  cent. 

Trolley  crossings  and  splicers  for 
trolley  wire  are  still  on  February  dis- 
count lists,  the  crossings  at  43  per  cent 
and  the  copper  sleeves  at  48  per  cent. 

Rail  bonds  have  changed  for  the  bet- 
ter a  number  of  times  since  January 
1,  and  the  last  quotation  leaves  them 
at  25  per  cent  off  list. 

Welding  rods  for  use  in  filling  cups 
and  other  imperfections  in  rails  are 
varying  from  12  to  18  cents  per  pound, 
depending  on  the  quantity  ordered, 
while  rods  for  normal  use  in  railway 
shops  for  repair  work  vary  from  10  to 
15  cents  per  pound,  depending  on  the 
quantity. 

Permanent  High-Price  Level 

Prominent  Economist  Urges  Buyers  to 

Face  the  Facts  and  Act 

Accordingly 

Goods  are  on  a  permanently  higher 
price  level  and  the  sooner  the  business 
men  of  the  country  take  this  view  and 
adjust  themselves  to  it  the  sooner  will 
they  save  themselves  and  the  nation 
from  the  misfortune  which  will  come 
by  persisting  in  the  present  false  hope 
of  lower  prices,  according  to  Irving 
Fisher,  professor  of  political  economy 
of  Yale  University.  This  sentiment 
was  the  theme  of  his  discourse  before 
the  recent  conference  of  governors  and 
mayors  at  the  White  House. 

"The  main  reason  why  business  is 
not  going  ahead  better,"  declared  Prof. 
Fisher,  "is  that  most  people  expect 
prices  to  drop.  It  is  interesting  to 
observe  that  many  manufacturers  think 
that  prices  must  come  down,  including 
the  price  of  labor;  but  they  are  ready 
to  demonstrate  to  you  that  their  prices 
cannot  come  down,  nor  can  they  pay 
lower  wages.  Almost  everything  they 
buy  somehow  costs  twice  as  much  as 
before  the  war,  and  their  labor  is  twice 
as  dear.  They  cannot  pay  their  labor 
less  if  labor  is  to  meet  the  increased 
cost  of  living.  Now,  as  a  matter  of 
fact,  when  we  investigate  almost   any 


individual  one  of  the  so-called  high 
prices  for  industrial  products  we  are 
likely  to  find  that  individually  it  is  not 
high;  that  is,  it  is  not  high  relatively 
to  the  rest.  Our  quarrel  is  with  the 
general  level  of  prices." 

Prof.  Fisher  then  went  on  to  explain 
the  dependence  of  prices  on  the  circu- 
lating medium.  Greater  circulation  of 
money  for  the  same  volume  of  goods 
means  higher  prices.  Vast  government 
loans  and  the  large  credits  have  the 
same  effect.  The  present  tendency, 
however,  is  not  to  contract  credits,  but 
to  enlarge  them.  In  conclusion,  there- 
fore, Prof.  Fisher  states: 

"Business  men  should  face  the  facts. 
To  talk  reverently  of  1913-14  prices  is 
to  speak  a  dead  language  today.  The 
buyers  of  the  country,  since  the  armis- 
tice, have  made  an  unexampled  attack 
upon  prices  through  their  waiting  atti- 
tude, and  yet  price  recessions  have  been 
insignificant.  The  reason  is  that  we  are 
on  a  new  high-price  level,  which  will 
be  found  a  stubborn  reality.  Business 
men  are  going  to  find  out  that  the 
clever  man  is  not  the  man  who  waits, 
but  the  one  who  finds  out  the  new 
price  facts  and  acts  accordingly." 


Recent  Incorporations 


Rolling  Stock 


Granite  City  Railway,  St.  Cloud, 
Minn.,  has  just  placed  a  contract  for 
six  new  cars. 

Jersey  Central  Traction  Company, 
Keyport,  N.  J.,  is  converting  four  four- 
teen-bench  open  cars  into  a  closed  type. 
The  company  is  also  rebuilding  trucks 
of  fifteen  semi-convertible  interurban 
cars.  The  work  is  being  done  through 
a  loan  from  the  United  States  Bureau 
of  Housing. 

Portland  Railway,  Light  &  Power 
Company,  Portland,  Ore.,  has  recently 
received  and  put  into  operation  twenty- 
five  one-man  cars  purchased  by  the 
Emergency  Fleet  Corporation  for  the 
use  of  the  traction  company.  The  pur- 
chase was  noted  in  these  columns  of 
Aug.  3,  1918. 

Cincinnati  (Ohio)  Traction  Company 

has  received  permission  from  the  Ohio 
Public  Utilities  Commission  to  issue 
$1,250,000  equipment  trust  certificates, 
the  proceeds  to  be  used  in  the  purchase 
of  105  double-truck  closed  cars  of  the 
pay-within  type. 


Levis  (Que.)  Tramways. — A  bill  has 
been  introduced  in  the  Quebec  Legisla- 
ture for  the  incorporation  of  the  Levis 
Tramways,  as  a  reorganization  of  the 
Levis  County  Railway.  Capital  stock, 
$1,500,000.  The  petitioners  are  Sena- 
tor Raoul  Dandurand,  S.  H.  Ewing,  J. 
A.  Ewing,  Montreal;  E.  A.  Macnutt, 
Westmount,  and  J.  C.  Blouin,  who  are 
to  be  provisional  directors.  The  appli- 
cants ask  authority  to  extend  the  pres- 
ent railway  in  Levis  and  in  or  between 
any  of  the  various  municipalities  of  the 
counties  of  Levis,  Bellechasse,  Dorches- 
ter and  Beauce;  authority  to  build 
branches  not  exceeding  15  miles  in  any 
one  case  from  the  main  line;  also  power 
to  enter  into  agreements  for  extending 
the  line  as  far  as  the  Quebec  Bridge  and 
over  the  same  and  also  on  the  north 
shore  of  the  River  St.  Lawrence,  and  to 
connect  at  some  point  with  the  line  of 
the  Quebec  Railway,  Light,  Heat  & 
Power  Company. 


Track  and  Roadway 


Franchises 


Babylon,  L.  I. — The  Babylon  Railroad 
is  negotiating  with  town  officials  of 
Babylon  for  a  franchise  covering  the 
supply  of  electric  energy  for  lighting 
and  power  purposes  to  the  municipality. 

Gary,  Ind.— The  Board  of  Public 
Works  of  Gary  has  granted  a  franchise 
to  the  Gary  Street  Railway  to  establish 
a  car  storage  yard  and  tracks  at  the 
southwest  comer  of  Adams  Street  and 
Twenty-second  Avenue,  where  the  com- 
pany will  expend  about  $15,000  in  lay- 
ing tracks  and  making  connections  with 
the  main  line. 


Birmingham,  Ala. — It  is  reported  that 
Major  John  R.  Fordyce  of  the  United 
States  Engineers,  serving,  with  the  Mis- 
sissippi-Warrior Waterways  Adminis- 
tration, will  survey  the  territory  be- 
tween Birmingham  and  the  Warrior 
River  and  will  also  prepare  estimates  of 
the  cost  of  terminals  and  of  the  railway 
which  is  contemplated  to  connect  the 
city  with  the  waterway.  This  work  is 
to  be  undertaken  immediately.  W.  D. 
Nesbitt  of  Birmingham  is  chairman  of 
the  Warrior  River  Development  Com- 
mittee. 

Gadsden,  Ala. — It  is  reported  that 
plans  are  being  considered  for  the  con- 
struction of  an  interurban  line  to  con- 
nect Gadsden,  Alabama  City,  Attalla, 
Boaz  and  Albertville.  According  to  the 
report,  the  company  will  establish  a  dis- 
tribution system  in  Gadsden  and  will 
furnish  electricity  to  consumers  in  that 
city  and  in  Alabama  City.  It  is  said 
that  the  company  will  obtain  its  power 
from  the  Alabama  Power  Company. 

British  Columbia  Electric  Railway, 
Vancouver,  B.  C. — The  construction  of 
a  line  on  the  Alma  Road  from  Kerrisdale 
to  Fourth  Avenue  is  contemplated  by 
the  British  Columbia  Electric  Railway. 

Georgia  Railway  &  Power  Company, 
Atlanta,  Ga. — The  Georgia  Railway  & 
Power  Company  will  rebuild  its  tracks 
on  Edgewood  Avenue  between  Peach- 
tree  and  Pryor  Streets. 

Boston  (Mass.)  Elevated  Railway. — 
Operation  has  been  begun  on  the  ex- 
tension of  the  Boston  Elevated  Railway 
from  Sullivan  Square,  Boston,  to  Ev- 
erett. 

Kansas  City,  Lawrence  &  Topeka 
Railroad,  Kansas  City,  Mo. — The  Kan- 
sas City,  Lawrence  &  Topeka  Railroad 
will  rehabilitate  its  line  at  a  cost  of 
about  $15,000. 
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Tulsa  (Okla.)  Street  Railway.— Work 
will  be  begun  at  once  by  the  Tulsa 
Street  Railway  on  the  extension  of  its 
lines  on  North  Main  Street,  North 
Cheyenne  Avenue  and  South  Main 
Street. 

Toronto,  Ont.- — At  a  recent  execu- 
tive committee  meeting  of  the  Hydro- 
Electric  Railway  Association  at  the 
office  of  the  provincial  Hydro-Electric 
Power  Commission  at  Toronto  it  was 
decided  to  move  in  the  matter  of  con- 
structing an  electrical  railway  in  the 
district  extending  westerly  from  To- 
ronto through  Brampton,  Guelph, 
Kitchener,  Stratford  and  St.  Marys  to 
London  as  soon  as  possible,  as  desired 
by  the  municipalities  concerned.  A 
preparatory  move  will  be  the  urging 
of  the  immediate  repeal  of  certain 
amendments  to  the  hydro-electric  rail- 
way as  requested  by  the  municipalities. 

Toronto  (Ont.)  Electric  Railway.— It 

is  reported  that  the  Toronto  Electric 
Railway  will  construct  3  miles  of  new 
track  at  an  estimated  cost  of  $800,000. 
The  cost  of  the  construction  of  the  sub- 
structure is  estimated  at  $580,000. 

Scranton  &  Binghamton  Railroad, 
Scranton,  Pa. — Reorganization  plans 
for  the  Scranton  &  Binghamton  Rail- 
road contemplate  the  merger  and  con- 
solidation of  the  Binghamton  Rail- 
way and  the  Northern  Electric  Com- 
pany with  the  Scranton  &  Binghamton 
Railroad,  the  construction  of  a  new 
terminal  station  at  Scranton  and  the 
extension  of  the  line  from  Tiffany  Junc- 
tion to  Binghamton.  Preliminary  sur- 
veys have  been  made  of  the  proposed 
route  for  this  extension  and  options 
taken  on  much  of  the  necessary  right- 
of-way. 

Burkeville  (Tex.)  Railway. — It  is  re- 
ported that  the  Burkeville  Railway  has 
been  organized  to  construct  a  line  from 
Burkeville  to  Wiergate,  about  3  miles. 
Officers:  E.  F.  Montgomery,  president; 
J.  F.  Woods,  first  vice-president;  K. 
Jackson,  second  vice-president;  L.  C. 
Wood,  treasurer,  and  J.  M.  Nation,  sec- 
retary. 

Dallas,  Tex. — Plans  are  being  pre- 
pared by  engineers  for  the  proposed 
electric  railway  to  be  built  from  Dal- 
las to  Wichita  Falls.  The  following 
publicity  committee  is  working  on  the 
project:  Wiley  Blair,  John  N.  Simp- 
son, T.  E.  Jackson,  E.  J.  Kiest  and 
Tom  Finty.  At  a  recent  meeting  held 
at  Dallas  a  resolution  was  adopted 
pledging  $75,000  to  the  enterprise,  of 
which  two-thirds  is  to  be  raised  in  Dal- 
las and  the  rest  in  Wichita  Falls.  [Feb. 
8,  '19.] 

Richmond  &  Chesapeake  Bay  Rail-' 
way,  Richmond,  Va. — Plans  are  under 
way  at  Richmond  to  organize  the  Rich- 
mond-Ashland Railway  to  purchase  and 
operate  the  line  of  the  Richmond  & 
Chesapeake  Railway  from  Richmond  to 
Ashland.  First  mortgage  bonds  will  be 
issued  and  opened  for  public  subscrip- 
tion immediately  to  raise  the  $200,000 
necessary  to  buy  and  rehabilitate  the 
line.  J.  L.  Vaughn,  president  of  the 
Petersburg,    Hopewell    &    City    Point 


Electric  Railway,  has  agreed  to  direct 
the  operation.  The  Richmond  &  Chesa- 
peake Bay  Railway  ceased  operating 
in  December,  1917. 

Seattle   (Wash.)  Municipal  Railway. 

— Arrangements  have  been  made  to  re- 
sume work  immediately  on  the  munici- 
pal elevated  railway  in  Seattle  to  the 
West  Side,  following  assurances  that 
money  to  complete  the  project  will  be 
provided  in  not  to  exceed  two  weeks 
from  the  recent  $400,000  bond  sale. 
The  connection  with  the  surface  lines 
at  Washington  Street,  and  construction 
of  the  trestle  to  connect  with  the  Lake 
Burien  line  west  of  the  Spokane  Street 
bridge  are  required  to  complete  the 
project. 

Wisconsin  Public  Service  Company, 
Green  Bay,  Wis. — A  committee  of  busi- 
ness men  has  been  appointed  in  Luxem- 
burg, Casco,  Algoma,  New  Franken  and 
Kewaunee  to  meet  officials  of  the  Wis- 
consin Public  Service  Company  and 
ascertain  under  what  conditions  the 
company  will  extend  their  lines  from 
Green  Bay  through  Kewaunee  County 
to  these  cities  .and  villages. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Hanover  Light,  Heat  &  Power  Com- 
pany, Hanover,  Pa. — Plans  have  been 
prepared  by  the  Hanover  Light,  Heat  & 
Power  Company,  which  supplies  power 
to  the  Hanover  &  McSherrystown  Street 
Railway  for  the  installation  of  a  1000- 
kw.  turbo-generator  and  surface  con- 
denser with  a  suitable  spray  cooling  sys- 
tem. Revamping  of  certain  existing 
distributing  lines  by  raising  the  voltage 
to  13,000  volts  is  also  under  considera- 
tion. A  new  switchboard  is  now  beinEr 
installed  to  meet  the  requirements  of 
the  new  plant. 


New  Advertising  Literature 


Barrett    Company,    New    York    City: 

Pamphlet  on  the  application  of  "Carbo- 
sota"  creosote  oil  to  posts,  poles,  etc., 
with  suggestions  for  constructing  sim- 
ple treating  plants. 

Metal  &  Thermit  Corporation,  New 
York  City:  Large  map  "calendar,  the 
map  showing  the  railroad  time  zones 
in  the  United  States,  which  went  into 
effect  on  Jan.  1,  1919. 

Bonham  Recorder  Company,  Hamil- 
ton, Ohio:  Eight-page  leaflet  on  latest 
type  of  traffic  recorder.  It  records 
miles  traveled,  kind  of  fare  paid, 
amount  of  cash  fare,  total  number  of 
passengers,  number  of  cash  passengers, 
month,  day,  train  and  division.  It  also 
gives  the  autograph  of  the  conductor 
who  made  it.  From  this  printed  record 
the  following  may  be  obtained:  Travel 
between  stations,  density  of  traffic,  rev- 
enue per  passenger-mile,  revenue  per 
car-mile,  revenue  by  trains,  revenue  by 
stations,  per  cent  of  ticket  revenue,  per 
cent  of  cash  revenue. 


J.  S.  Cullinan  has  recently  been  elect- 
ed president  of  the  Galena  Signal  Oil 
Company. 

Scovill  Manufacturing  Company, 
Waterbury,  Conn.,  has  recently  filled 
several  orders  for  metal  tokens,  paying 
particular  attention  to  factors  that 
would  make  counterfeiting  impracti- 
cable if  not  completely  impossible. 

J.  F.  Mackin,  Columbus,  Ohio,  has  re- 
cently become  connected  with  the  Blade 
&  Decker  Manufacturing  Company  of 
Baltimore,  as  representative  throughout 
the  entire  State  of  Ohio.  Mr.  Mackin 
has  been  connected  with  the  portable 
electric  drill  industry  for  years,  his 
former  connection  being  with  the  In- 
dependent Pneumatic  Tool  Company. 

J.  E.  Slimp,  who  has  for  many  years 
been  connected  with  the  sales  depart- 
ment of  the  Ohio  Brass  Company,  has 
resigned  to  become  associated  with  H. 
C.  Dodge  of  Boston,  who  is  at  the 
head  of  several  manufacturing  com- 
panies in  New  England.  Mr.  Slimp 
will  remain  with  the  Ohio  Brass  Com- 
pany until  approximately  April  1. 

E.  V.  Adams  succeeds  G.  K.  Heyer  as 
railway  sales  engineer  of  the  Western 
Electric  Company.  He  has  been  a 
Western  Electric  man  since  1910  when 
he  began  in  the  railway  sales  depart- 
ment of  the  Chicago  house.  He  was 
transferred  to  St.  Louis  in  1912  and 
the  following  year  went  to  195  Broad- 
way, New  York,  where  his  headquarters 
will  remain. 

W.  D.  Hamer,  representative  of  the 
Electric  Service  Supplies  Company, 
Philadelphia,  Pa.,  has  been  transferred 
from  his  former  territory  in  the  Middle 
West  to  a  Southern  territory  with  head- 
quarters in  Atlanta,  Ga.  He  has  been 
connected  with  this  company  for  four- 
teen years.  Prior  to  1905  he  was  em- 
ployed in  the  stores  and  engineering 
department  of  the  Lehigh  Valley  Rail- 
road Company.  In  1907  with  the  cour- 
tesy and  co-operation  of  the  Nashville 
Railway  &  Light  Company,  he  proposed 
and  developed  what  is  reported  to  be 
the  first  prepayment  car  operated  in  the 
South.  Mr.  Hamer  is  inventor  of  the 
Keystone  triangle  arm. 

Pulverized  Fuel  Equipment  Cor- 
poration has  recently  been  organized 
for  the  purpose  of  taking  over  the  busi- 
ness of  the  Locomotive  Pulverized  Fuel 
Company  and  to  broaden  the  activities 
of  the  latter  to  cover  the  central  power 
station,  metallurgical  and  industrial 
fields.  The  head  offices  are  at  30 
Church  Street,  New  York  City,  with  a 
Canadian  office  in  the  Transportation 
Building,  Montreal.  The  officers  of  the 
new  company  will  be  J.  S.  Coffin,  chair- 
man; J.  E.  Muhfeld,  president;  H.  F. 
Ball,  vice-president,  executive;  H.  D. 
Savage,  vice-president,  in  charge  of 
sales;  V.  Z.  Caracristi,  vice-president, 
in  charge  of  engineering,  and  Samuel 
G.    Allen,   secretary-treasurer. 
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Peacock  Brakes  from 
Coast  to  Coast 


Peacock  Brakes  Meet 
Portland's  Service  Standards 

Portland  is  one  of  those  cities  of  the  Great  Northwest  with  grades 
like  the  ascent  of  young  mountains. 

And  Portland,  too,  has  one  of  the  most  carefully  planned  systems  of 
traffic  analysis  and  schedules  of  any  city  on  the  Pacific  Coast. 

These  two  factors  explain  why  scores  of  Peacock  Brakes  are  used 
in  this  exceptionally  hilly  city. 

Peaks  must  be  met  as  per  schedule — traffic  kept  moving — braking 
accidents  and  car  turn-ins  eliminated. 

In  Portland  Peacock  Brakes  have  proven  an  absolutely  reliable 
reserve — and  reduced  maintenance  costs  to  a  point  where  they  are 
too  small  to  talk  about! 


Next  Stop— TACOMA 


National  Brake  Co. 

Buffalo,  N.  Y. 
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goxb,  Bacon  Si  S)avt8, 

Sn^ineers. 
115  BROADWAY 

New  Orleans  NEW  YORK  San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


CONTRACTORS 
OPERATORS 


43  EXCHANGE  PLACE    .     .      NEW  YORK 
LONDON  CHICAGO 


A 

STONE  &  WEBSTER 

Industrial  Plants  and  Buildings,  Steam  Power  Stations.  Water 
Power  Developments.  Substations.  Gas  Plants.  Transmission 
Lines.  Electric  and  Steam  Railroad  Work. 

NEW  YORK  BOSTON  CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  •  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON  &  PORTER 

ENGINEERS 
REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 
CHICAGO  NEW  YORK  SAN   FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,  OHIO 

IlluminallnK  Bldg.  Mahunlng  Bank  Bldg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 
PUBLIC  UTILITIES 

FINANCE  OPERATION 

SUPERVISION  OF  CONSTRUCTION 

43  Cedar  Street,  New  York 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC  INSTITUTE 
WORCESTER,    MASSACHUSETTS 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  Bldg. 


CHICAGO 

784  Continental   &.  Commercial 
National  Bank  Bldg. 


HERBERT  C.  KEITH 

Consulting  Engineer 

Member  Am.  Soc.  C.  E.,  13  Park  Row,  New  York 

Design  and  ConBtniction  of 

Bridge    and    Structural    Work,    Masonry  and    Foundationa,    Stieet 

Railways  and  Railroada. 

Inspection  and  Valuation  of  Existing  Structures 
Legal  Engineering 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraitah,  Reorganization* 
683  Atlantic  Ave.,  Boston,  Mass. 


THE  P.  EDW.  WISH    SERVICE,  Inc. 

Suiu  1710  DETECTIVES  Suite  715 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bldg.,  Boston 


When  writing  the  advertiser  for  information  or 

pric«8,  a  nnention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING   LABORATORIES     . 
Electrical,   Photometrical  and 
Mechanical  Testing. 
80th  Street  and   East  End  Ave..   New  York,  N.  Y. 


Scofield  Engineering  Co.    SHi'ul'iTApHTrPr 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 
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American  Bridge  Company 

HudsonTerminal-50  Church  Street,  Newark 


^manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 

NEW  YORK,  N.Y.       .      .       30  Church  Street  Si.  Louis,  Mo.     .      Third  Naliorxal  Bar^k  Building 

Philadalphia,  Pa Widener  Building  Denoer,  Colo.               First  National  Bank  Building 

Boston,  Mass.      .     .     .      John  Hancock  Building  Salt  Lake  City,  Utah   .     .  IValker  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Duluth,  Minn Wolcin  Building 

PITTSBURGH,  PA.      .     .     .      Frick  Building  Minneapolis.  Minn.  .      .  7lh  Ave.  &  2nd  St..  S.  E. 

Buffalo,  N.Y..      .      .      .  Marine  National  Bank  r>      r     ^ 

Cincinnati,  Ohio       ...     Union  Trust  Building  Pacific  Coast  Representative: 

Atlanta.  Ga Candler  Building  t/.  5.  5/ee/  Products  Co.,  Pacific  Coast  Depl. 

Cleveland,  Ohio        .    ' .     .     .     Guardian  Building  San  Francisco,  Cal.      ....       Rialto  Building 

Detroit,  Mich.       .     Beecher  Ave:  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO.  ILL.    .       208  South  La  Salle  Street  Seattle,  Wash.         .     4th  Ave.  So..  Cor.  Conn.  St. 

Export  Representative:  United  States  Steel  Products  Co..  30  Church  St.,  N.  Y. 
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BRANCHES : 
New  York.  135  Broadway. 
Chicago,  105  So.  Dearborn  Street 


Philadelphia,  429  Real  Estate  Trust 

Building 
London,  E.  C.  48  Milton  Street. 
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A  New  Phase  of 
U.  G.  I.  Service 


Construction,  Engineering 
and  Sales  of  Residuals  to 
Have  Separate  Organization 

THE  United  Gas  Improvement  Company 
becomes  another  of  the  big  industries 
of  the  country  to  go  on  record  as  pre- 
dicting prosperity  during  coming  world  peace. 
The  officials  of  this  progressive  corporation 
realize  that,  with  the  inevitable  future  in- 
crease in  the  sale  of  products  by  Gas  and 
Electric  Companies,  there  will  be  a  great 
demand  for  new  and  additional  plant  equip- 
ment, and  that  the  marketing  of  residuals  will 
require  a  well  planned  sales  organization. 

The  construction  and  manufacture  of  gas 
apparatus  and  the  sale  of  by-products  have 
been  heretofore  divided  among  several  de- 
partments of  the  parent  Company,  but  in 
the  future  they  will  be  handled  by  a  new  com- 
pany, to  be  known  as  The  U.  G.  I.  Contract- 
ing Company. 

Mr.  Paul  Thompson,  one  of  The  U.  G.  I. 
Vice-Presidents,  heads  the  new  Company  as 
President,  and  Messrs.  J.  A.  P.  Crisfield  and 
D.  J.  Collins  are  Vice-Presidents.  Additional 
officers  will  be  appointed  later. 

The  U.  G.  I.  Contracting  Company  will  engage  in 
the  construction  and  sale  of  water  gas  apparatus, 
vertical  retorts,  waste  heat  boilers,  and  gas  plant 
auxiliaries  of  various  kinds;  it  will  furnish  advice,  make 
designs  for  construction  changes  and  betterments  to 
both  gas  and  electric  plants;  make  examinations  and 
reports  in  connection  with  their  operation;  erect 
electric  power  plants;  engage  in  general  construction; 
purchase  and  sell  residuals  of  all  kinds;  and  construct 
and  maintain  roads  and  highways  under  contract. 

The  extensive  work  in  road  making  and  repairs  now 
planned  by  many  states  will  make  this  latter  activity 
of  the  new  company  a  most  important  one. 

It  is  also  planned  to  seek  contracts  for  the  painting 
of  holders,  structural  metal  work,  bridges,  marine 
structures  and  ships — in  fact,  industrial  painting  of 
all  kinds. 

The  need  for  such  an  organization  as  The  U.  G.  I. 
Contracting  Company  has  been  felt  by  the  U.  G.  I. 
officials  for  some  time.  The  work  has  grown  to  such 
proportions  that  it  cannot  be  advantageously  handled 
by  the  parent  corporation  through  its  various  depart- 
mental activities.  The  new  company  will  have  greater 
freedom  of  action  when  separated  from  the  operating 
organization;  a  capacity  for  additional  volume  of  work 
and  a  quickening  of  action  when  operating  as  a  distinct 
company,  flexible  in  its  organization  and  under  central- 
ized management. 

The  personnel  of  the  new  company  will  include 
the  many  engineers  and  sales  experts  now  occupied 
with  the  parent  company  who  have  been  engaged  in 
these  duties  for  a  number  of  years.  These  men  will 
be  released  by  their  departments  and  take  up  their 
new  duties  at  once. 

The  U.  G.  I.  Contracting  Co. 

Broad  and  Arch  Streets,  Philadelphia 
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In  War  or 
Peace  Times — 

Cut  Out 
the  Waste! 

Clean  up!     Do  it  NOW!     Do  it 

regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money! 
Time! 
Space! 
Labor ! 
Material! 


I           — the  money  such  equipment  or  ma-  f 

I  terial  cost  earns  nothing  and  is  not  i 

I  available  for  other  use.  | 

I           — the  time  it  is  idle  is  wasted  when  | 

I  it  can  render  service  elsewhere.  I 

I           — the  space  it  occupies  costs  money  | 

I  and  may  be  needed  for  other  purposes.  | 

I           — the   labor  of   its   manufacture   is  | 

I  wasted  and  also  the  labor  of  producing  | 

I  a  duplicate  for  the  man  who  can  use  it.  I 

I           — the  material  it  represents  would  be  f 

I  useful  in  another  form.  | 

I            Cut  out  all  this  waste!     Don't  have  material  I 

I  or  equipment  around  that  is  not  needed.     Turn  I 

I  it  into  cash.  | 

I             There  is  always  a  market  for  either  scrap  or  | 

I  good  used  machinery.     Conservation  of  both  ma-  | 

I  terials  and  machinery  can  be  practiced  with  just  | 

I  as  much  profit  in  peace  as  in  war  times.  | 

I             Buyers  for  surplus  material,  good  used  machin-  f 

I  ery,  junk  or  scrap,  can  easily  be  found  through  the  | 

I          Searchlight  Section  I 

I                                                                                                                          4U  I 
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FISK  STREET  POWER   HOUSE,  CHlCAtio.  ILL 


SERVICE     AND      ADVICE 


In  this  period  of  industrial  expansion  the 
Thompson-Starrett  Company  addresses  itself 
particularly  to  those  institutions  which  seek 
competent  counsel  before  embarking  on  im- 
portant additions  to  their  plants. 

We  are  glad  and  accustomed  to  sit  in  at 
those  preliminary  conferences  where  plant 
extensions  and  other  engineering  problems 
are  discussed  and  where  it  is  so  vital  that 
mistakes  shall  be  avoided. 

In  other  words,  we  will  not  only  build 
your  plant,  we  will  advise  you  as  to  the 
best  way  to  build  it. 

This  service  involves  no  obligation  other 
than  that  which  you  owe  to  your  own  best 
interests  when  we  get  through. 

Our    Ad'^tce   is    as  good  as   our    Ser'^ice 


THOMPSON-STARRETT    COMPANY 


CHICAGO 


INDUSTRIAL  CONSTRUCTION 
NEW  YORK 


PITTSBURGH 
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Collins  Automatic 
Non-Splashing  Track  Switch 

It  is  not  the  Safety  Car  in  itself  which  is  helping  traction  companies 
earn  increased  revenue  all  over  the  country.  It  is  something  more 
than  that.  It  is  the  ability  to  operate  their  cars  ("Safety"  or  other- 
wise), on  closer  headways,  faster  schedules.  The  public  is  willing 
to  pay  more  fare  when  better,  faster,  safer  service  can  be  demon- 
strated. One  of  the  most  important  adjuncts  to  such  faster,  safer  car 
operation  is  the  Collins  Automatic  Non-Splashing  Track  Switch. 

The  Collins  Automatic  Non-Splashing  Track  Switch  helps  the  car 
operators  to  make  meets  promptly  with  no  loss  of  standing  time, 
and  no  annoying  interruption  to  their  routine,  and  no  absence  from 
the  car. 

^^       United  States  Electric  Signal  Company       ^^g 

West  Newton,  Mass. 

RepresentatioeM  : 

Western:  Frank  F.  Bodler,  Monadnock  Bldg.,  San  Franciaco 

Forai«ni  Forast  City  Electric  Service  Supply  Company,  Salford,  En(. 
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Aluminum  Com 


Manufacturers  of 


ALUMINUM 


Electrical 
Conductors 


General  Sales  Office:  Oliver 

CANADA:  Northern  Aluminum  Co.,  Ltd.,  Toronto  LATIN  AMERICA:  Aluminum  Co. 
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pany  of  America 


All- Aluminum  and  Steel  Reinforced 

for 

Transmission  Lines 

Railway  and  Industrial  Feeders 

Signal  Circuits 

Railway  Catenary  Construction 

Bus  Bars 

also 

Ingots — Rods — Rivets — Extended  Shapes 

Sheet  Tubing 

also 

Aluminum  Solders  and  Flux 

Flux  and  Wire  for  Autogenous  Welding 


Bldg.,  Pittsburgh,  Pa.,  U.  S.  A. 

>f  South  America,  Pittsburgh,  Pa.        ENGLAND:  Northern  Aluminium  Co.,  Ltd.,  London 
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Ma^ey  Reinforced 
Hollow  Concrete  Pole  J 


B 


OR  permanence,  strength  and  availability  concrete 
is  one  of  the  most  desirable  materials  for  poles. 

No  Maintenance  Cost — No  painting  or 
surfacing  is  necessary  with  Massey  Poles. 

No  Depreciation — The  quality  of  Massey 
Poles  improves  with  age,  hence  there  is 
no  depreciation. 

Strength — Tests  have  shown  that  Massey  Poles  can 
be  produced  to  meet  the  requirements  of  any  service 
in  the  electric  railway  field. 

Flexibility — The  Massey  Pole 
possesses  surprising  flexi- 
bility due  to  its  hollow 
structure. 

Write  for  further  information 

Massey  Concrete  Products  Corp. 

People's  Gas  Building,  Chicago,  111. 
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Rsmva-toic 


24  hours  from  receipt  of 
your  order  Rome  Wire 
will  be  on  its  way 


So  complete  is  our  stock — so  suffi- 
cient our  facilities  and  so  com- 
petent our  help  that  each  order 
is  kept  moving  with  surprising  speed. 

Even  your  small  needs  will  receive 
official  attention. 

To  make  Rome  Wire  superior  and  its 
cost  moderate  every  possible  process 
is  practiced — every  modern  invention 
is  used  in  our  most  modern  plant. 

Put  Rome  on  Your  Buying  List  for 
electrical  wires. 

Rome 

Wire  Company 

Rome,  N.  Y, 


All  ^Pperations^^from   Wire  Bar  to  Finished  Product  in   this  flant 


=iei^iiiiiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>< 
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Building  for 
the  Future 


After  a  prolonged  period  during  which  construction  work  ceased 
except  for  essential  war-time  requirements,  a  new  era  of  ex- 
pansive activity  is  before  the  electric  railway.  It  now  becomes 
necessary  to  build  for  the  future — it  holds  rich  promise  ^or 
every  branch  of  the  industry. 


NEW  EQUIPMENT  FOR  SERVICE 

In  order  to  keep  service  to  the  public  at  a  high  point  of  efficiency,  it 
must  be  possible  to  maintain  the  pole  lines  of  the  Electric  Railway  in 
working  condition  from  one  year's  end  to  the  other. 

New  construction  work  and  the  replacement  of  inadequate  pole 
lines  will  involve  a  considerable  investment. 

* 

To  make  this  investment  wisely,  the  line   construction 
materials,  pole  line  hardware,  construction  and  linemen's 
tools  must  be  selected  for  their  service-giving  qualities. 

This  is  the  type  of  materials— and  the  only  type— 
the  Western  Electric  Company  is  prepared  to  supply  1 

—the   type    that   keeps   maintenance  costs  down  to 
the  irreducible  minimum. 

And  ample  stocks  are  available  at  all  times— a  fact 
that  will  have  significance  when  emergencies  must 
be  met. 
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Section    of    United    Railways    Printing    Dept. 


Meisel  Press  in  United  Railways  Plant 


The  Printing  Department  of 

The  United  Railways  of  St.  Louis 

Cut  a  23-Hour  Day  to  9  Hours 

with  a 

Meisel  Rotary  Pi*ess 


The  United  Electric  Railways  of  St.  Louis  operate  over  four 
hundred  and  fifty  miles  of  city  and  interurban  lines  with  about 
sixteen  hundred  cars.  The  daily  demand  for  transfers  amounts 
to  approximately  700,000. 

To  meet  this  great  demand  for  transfei's,  the  company  installed 
a  Meisel  Rotary  Press  a  few  months  ago.  This  press,  running 
at  normal  capacity,  turns  out  240,000  transfers  complete,  printed 
in  two  colors  on  each  side,  numbered,  dated  and  folded.  The 
company  uses  a  double  transfer^folded  back  to  back.  With 
the  new  Meisel  Press,  a  12-in.  roll  is  used  and  20,000  impres- 
sions made  each  hour,  with  12  transfers  per  impression.    Former 


methods  required  flat  sheets  12  x  18  in.  and  printed  18  transfers 
to  the  sheet. 

Since  the  company  has  installed  the  Meisel  Rotary  Press,  'wo 
folding  machines  and  another  press  have  been  shut  down  and 
are  for  sale.  Not  only  that,  but  the  former  23-hour  day  has 
been  reduced  to  9   hours. 

Perhaps  you  are  having  trouble  in  getting  out  the  required 
number  of  transfers  at  a  reasonable  expenditure.  Confer  with 
us  and  let  us  show  you  how  to  cut  your  printing  costs  for 
transfers,  bulletins,   reports,   petitions,  etc. 


THE  MEISEL  PRESS  MFG.  CO.,  BOSTON,  MASS. 


Stitching  Machines  of .  United  Railways 


Stock  Room  of  United  Railways 
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Solid  Braided  Cotton 

Bell  and  Register 

Cord 

Samson  Spot  Trolley 
Cord 


THE  experience  of  the  largest  roads  in  the  country  shows  that  Samson  Cord 
is  more  durable  at  less  cost  than  other  materials,  and  is  far  more  economical 
than  common,  roughly  braided  cord. 

Samson  Bell  and  Register  Cord  is  the  same 
extra  quality  as  Samson  Spot  Trolley  Cord. 

Carried  in  stock  in  Mahogany,  Drab  and  White.     Special  colors  made  to  order. 
Samples  and  full  information  are  yours  for  the  asking. 

SAMSON  CORDAGE  WORKS,  Boston,  Mass. 
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Which   Will  It  Be- 

The  Junk  Pile — 
Or  Years  Of  Service? 

Drew  Reclaiming  and  Protective  Pole 
Sleeves  have  saved  many  a  weakened  steel 
pole,  corroded  at  the  ground  line  and  which 
otherwise  would  have  had  to  be  replaced. 
Replacement  is  mighty  expensive — and  en- 
tirely unnecessary — when  by  means  of  a 
DREW  POLE  SLEEVE,  any  old  and  cor- 
roded steel  pole  can  be  reclaimed  at  one- 
fifth  the  cost  of  a  new  pole — and  with  three 
times  its  original  life. 

You  can't  afford  to  junk  any  of  your  steel 
poles  this  Spring. 

Our  illustrated  booklet,  "Protecting  the 
Road  to  Low  Maintenance,"  will  interest 
you. 

DREW  ELECTRIC  &  MFG.  CO. 

1016    E.    Michigan   St.,    Indianapolis,    Ind. 


:W' 
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Make  it  YOUR  POLICY 
VICTOR  INSULATORS  ARE  INSURANCE 

the  same  as  a  fire  insurance  policy 
is  PROTECTION  on  your  home 

Did  you  ever  stop  to  think  just  what  the  trade 
mark  on  a  staple  product  means? 

The  trade  mark— like  "VICTOR"  is  really  an 
insurance  against  substitution  of  inferior  goods,  it 
protects  both  the  consumer  and  the  manufacturer. 

Whenever  you  see  the  trade  name  VICTOR,  you 
naturally  associate   it  with  insulators — ^you 
feel  a  sense  of  security — that  the  prod- 
uct; bearing  that  trade  mark  is  up 
to   a   recognized  standard  of 
excellence  — a  VICTOR 
over    troubles. 


VICTORS 
Insure 
your  lines 
against  losses 
from  shutdowns 
due  to  insulator 
troubles 


VICTORS 

for  all 

voltages  from 

27,000  to  80,000 

will  give  your 

transmission  lines 

super-protection. 


THE  LOCKE  INSULATOR  MFG.  CO.,  Victor,  N.  Y. 
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Weed -Clogged 
Track 

Weeded  at  a  Low  Cost 


65  Days 

Later 


These  are  results  actually  obtained  by  the  use  of  Atlas  "A"  weed 
killer  and  track  preservative  as  applied  by 

The  Atlas  "A"  Weed  Killer 

The  Atlas  "A"  Method  includes  complete  equipment  for  the  sprin- 
kling of  Atlas  "A"  Weed  Killer,  the  application  of  Odor  Compound 
for  cattle  protection,  and  the  entire  supervision  of  the  work  by  an 
Atlas  superintendent. 

In  other  vi^ords,  the  Atlas  "A"   Method  is  a  matter  of  complete 
SERVICE,  the  results  of  which  are  guaranteed. 
Give  us  your  weedy  track,  we'll  do  the  rest. 

Don't  Wait  Until  Summer 

has  come  to  prove  what  a  costly  nuisance  a  weed-clogged  track  can 
be.  Atlas  Service  applied  NOW  will  be  a  better  investment  than 
when  traffic  increases  and  delays  are  costly. 

Write  now  for  an  estimate  of  costs  for  treatment  of  your  track  by  the 
Atlas  "A"  Method,  and  our  booklet,  "How  to  Keep  a  Clean  Track." 


GHIPMAN  CHEMICAL  ENGR.  CO.,  Inc. 

95  Liberty  Street,  New  York 
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Thews  Cut  Track  Extension  Costs 

Thew  Electric  Railway  Shovels,  with  their  exact  grading  ability,  speed  up  and 
economize  maintenance  and  extension  operations. 

The  Thew  pictured  is  removing  old  road  surface,  preparatory  to  double  track- 
ing. 

The  Horizontal  Crowding  Motion 

This  crowd  is  famous  for  economical     alongside  curbs  and  existing  track  beds. 


performance  in  shallow  digging  and  for 
its  accurate  grading  ability. 

Cutting  to  grade  cuts  costs  by  saving 
time,  labor  and  money. 


Current  consumption  is  small,  as  elec- 
tricity is  used  only  during  actual  running. 

Compact  construction  minimizes  traffic 


Prying  dipper  action  tear  up  concrete,  interference.  Low  overhead  enables  pass- 
macadam  ,  track  ballast-even  old  rails  '"S  ""^er  trolley  wires, 
and  ties.  Write    for    Electric    Railway    Shovel 

Swivel  dipper  arm  movement  permits  Bulletin  giving  cost-cutting  construction 

digging  around  manholes,  and  directly  and  performance  details. 

fVe    manufacture    a    complete    line    of    Revolving 

Power    Shovels — Electric,    Railway,    Steam,    with 

dipper  ranging  from  Y^  to  2  cubic  yards 

THE  THEW  AUTOMATIC  SHOVEL  COMPANY,  Lorain,  Ohio 

New  York  Office:  30  Church  Street 
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Which  Looks  Like 
YOUR  Track? 

Has  the  pavement  between  your  rails  "buckled 
up"  like  the  picture  in  the  circle?  Or  is  your 
pavement  perfectly  smooth  like  that  in  the 
larger  picture?     It  is  and  will  remain  so  if 


you  use 


Nelsonville 


Filler  and 
Stretcher 


Brick 


The  picture  in  the  circle  could  not  be  duplicated  now.  This  railway 
company  now  uses  Nelsonville  Brick  and  has  a  smooth  pavement  too. 
Because  the  ungrouted  joint  between  the  filler  brick  and  the  stretcher 
brick  does  not  transmit  rail-vibrations — it  efifectively  prevents  any 
"kick-ups"  or  displacement  of  brick  in  the  pavement. 

Use  of  Nelsonville  Brick  helps,  too,  in  cutting  track  construction  cost — 
T-rail  can  be  used  instead  of  the  more  expensive  girder  rail. 

The  Nelsonville  story  is  told  more  fully  in  our  catalogs.    Write 

THE  NELSONVILLE  BRICK  CO. 

Nelsonville,  Ohio 
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Some  very  good  reasons  for 
equipping  your  track  with 

Abbott  Rail- Joint  Plates 


|^^/\BBOTT  RAIL  JOINT  PI|f[ 


BUILT  LIKE  A  BRIDGE" 


■M  wi  I  'yTi— yw 


UL 


A  SIMPLE  one-piece  ^  forging 
wjiich  strengthens  and  other- 
wise improves  ordinary  angle- 
bar  rail  joints  and  promotes  service 
satisfaction  and  low  maintenance 
costs  by  virtue  of  highly  desirable 
features. 

Distributes  the  wheel  load  on  the  two 
joint  ties  with  about  the  same  action 
as  between  a  short  deck  bridge  and 
its  piers. 

Being  a  separate  part,  the  plate  can 
be  harder  and  more  elastic,  and  hence 
afford  a  stronger  support  than  the 
steel  in  the  angle  bars. 
Compels  the  rails  to  take  first  bear- 
ing at  their  ends,  because  of  a  slight 
camber  in  the  plate,  and  then  pre- 
vents deflection  of  the  splice  bars. 
This  avoids  battering  of  rail  ends, 
harmful  wear  of  splice  bars  and  the 
tendency  of  bolts  to  stretch  and  nuts 
to  loosen. 

The  flat  end  bearings  take  the  place 
of  tie  plates  and  preserve  the  ties. 
The  upward   corner  lugs  engage  the 
ends    of    the    angle    bars    to    prevent 
joints  from  creeping  off  the  ties,  and 
engage     the     rail    bases    to    preserve 
alignment     if    through    accident,    the 
angle  bars  break  or  come  loose. 
The  joints  may  be  taken  out  and  rails 
removed     or     replaced     without     dis- 
turbing the  plates.    The  plate  holding 
spikes  are  permanent  fastenings. 
Smooth     running*      track     surface     is 
maintained  without    constant    raising 
and  tamping  of  joint  ties. 

Abbott  iPlates  are  made  in  types  and 
sizes  for  use  on  any  rail  section,  are 
suitable  for  any  two  tie  angle  bar 
joint  and  may  be  punched  for  com- 
mon or  screw  spikes  throughout  or 
for  a  combination  of  both.  They  are 
applicable  to  and  equally  advanta- 
geous on  new,  relaid  or  old  track. 
Write  for  our  booklet  "Improved 
Track  Appliances"  which  describes 
various  types  of  Abbott  Plates  and 
the  comparative  advantages  of  each. 

ladMmaima  Stcd  Compony 

LACKAWANNA,  N.  Y. 

Atlanta     Boston     Buffalo     Chicago    Cincinnati 
r  Cleveland  Detroit  New  York 

Philadelphia     St.  Louis    San  Francisco    Havana 

Sole  exporter  of  our  commercial  products, 
Ck>ii90l!clated   Steel  Corporation,   165  Broadway,   New  York 

SOS 
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Saving  $1673.13  per  Mile 


Excavation  for  Mechanical  Tie 


Track  ConBtmction 

7-in.  rail 

4^-iu-   mechanical    tie 

6  in.  X  1  ft.  6  in.  lor  tie  founda- 
tion 

Total  excavation  for  track 

11%  in.  X  8  ft.  6  in.  x  1000  ft., 
—    302   cu.yd. 

6  in.  X  1  ft.  6  in.  x  2000  ft.. 
=    55  %     cu.yd. 


Excavation   for   Pavins 

4-in.    paving-    block 

1  %  -in.  sand  cushion 

6-in.   concrete   foundation 

Total   excavation    for   paving    11  % 

in.  X  8   ft.   6  in.   x   1000  ft.,    = 

302  cu.yd. 


Excavation  Below  Paving  Line  55  V2  Yd. 


Excavation  for  Wood  Tie 


Track  Construction 

7-in.  rail 
6-in.  Tie 
8-in.   ballast 

Total   excavation  for  track:   21  In. 
X  8>4  ft.  X  1000  ft.  =  551  cu.yd. 


Excavation   for   Pavins 

4-in.   paving-  block 

1^-in.    sand   cushion 

6-in.    concrete    foundation 

Total  excavation   for  paving:   11% 

in.   X   8   ft.    6   in,   x   1000   ft.    = 

302  cu.yd. 


Excavation  Below  Paving  Line  249  Cu.Yd. 


with 

Dayton 

Mechanical 

Ties 


Here  is  a  story — in  cold,  hard 
figures — that  should  be  of  vital 
interest  to  Maintenance-of-way 
Engineers.  It  shows  enough 
savings  to  change  many  a  deficit 
into  a  surplus.  Go  over  it  care- 
fully. And  then  figure  also  that 
it  means  a  track  with  indescrib- 
ably smooth-running  qualities — 
which  is  one  of  the  best  husi- 
ness-getters  you  can  possibly 
have. 


Cost  of  a  1000  feet  of  Track 


Mechanical  Ties — 3-Ft.  Centers 

65%    cu.   yds.   Excavation 1  2S 

300     Track    Ties    a'^o 

83        Joint    Ties    675 

65  'A     cu.    yds.    Concrete '  ' ! r'oo 

•     Labor     \'' 

»48.0p    for    labor    seems    small    but    it    is    taken  from 
actual     eipenenie     with     labor     at     30c.     per     hour 

$7339.83  Per  Mile 


69.37 
750.00 
189.75 
333.00 

48.00 

$1,390.12 


Wood  Ties — 2-Ft.  Centers 

S*9~cu~yds.  Excavation    1.26 

249  cu.  yds.      Ballast    1.50 

500   W.  O.   Sawed  Ties    1.35 

6    Kess    Spikes    8.00 

Labor,  Laying  Track   at  35c.  per  loot 


$9012.96  Per  Mile 


$311.25 

373.50 

636.00 

48.00 

350.00 


SI. 707.75 


Dayton  Mechanical  Railway  Tie»  are  not  only  a  theo- 
retical solution  to  track  troubles.  They  are  the  practical 
outcome^  of  years  of  work  and  tests  on  track  carrying 
both      city      and      heavy,      high-speed      interurban      cars. 


THE  DAYTON  MECH^^ 

201    Third   Stree 
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Rehabilitating  the  Track 

with 

Dayton 

Rail  Joint 

Boosters 


Here  is  the  old  familiar  "before  and  after" 
picture — and  it  certainly  tells  a  story!  And 
then — read  how  it's  done. 
When  a  low  joint  develops,  all  that  is  required 
is  the  excavation  of  the  track  bed  surrounding 
the  joint  to  a  depth  of  13  or  14  inches  below 
the  rail  base.  The  old  ties  are  then  cut  in  two 
and  the  ends  supporting  the  joint  taken  out, 
the  Rail  Joint  Booster  clamped  to  place  un- 
der the  joint,  the  rail  jacked  to  correct  level 
and  welded  to  the  booster  plate,  the  excava- 
tion tamped  full  of  slightly  damp  concrete 
and  the  pavement  replaced.  The  cupped 
ends  of  the  rails  are  then  built  up  and  ground 
to  surface.    Briefly,  that's  all  there  is  to  it! 


SECTION    OF    TRACK    BEFORE    AND    AFTER   HAVING 
RAIL-JOINT    BOOSTER    INSTALLED 


THE    "RAIL-JOINT    BOOSTER" 


More  than  mere  time-saving 


Besides  the  utility  of  the  process  of  doing  the  rebuilding  with- 
out "killing"  the  track  undergoing  repair,  the  low  cost  of  the 
material  used,  the  small  labor  cost  for  doing  the  work  and  the 
utilization  of  the  old  rail  are  highly  desirable  under  present 
labor  and  material  shortages. 
We  know   just  what   the   Dayton   Rail  Joint   Booster  will   do. 


We  know  it  provides  a  positive  means  for  correcting  low  rail 
joints  quickly,  effectively  and  economically.  We've  seen  joints 
that  looked  hopeless  fully  rehabilitated  by  its  simple   use. 

It  will  pay  every  man  interested  in  maintenance  of  tracks  to 
make  a  test  installation. 


Order  a  Dayton  Rail  Joint  Booster  today.  Install  it  in  accordance  with  the  com- 
plete instructions  which  will  accompany  it,  under  the  very  worst  rail  joint  in  your 
tracks.  Its  effectiveness  will  convince  you  that  it  will  pay  you  to  use  Dayton  Rail 
Joint     Boosters      exclusively      for     rehabilitating      sunken      and      uneven      rail      joints. 


NICAL  TIE  COMPANY 

Arcade,  Dayton,  Ohio 
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Obliterating 
withTHERMIT 


Poor  track  resembles  the  English 
sparrow  in  one  respect — before  you 
realize,  you  have  a  new  generation  of 
a  lot  of  new  rails,  and  the  slightest 
unevenness  or  roughness  in  your  joints 
means  that  the  days  are  numbered  to 
the  necessary  arrival  of  your  next  rail 
generation. 

This  is  not  mere  talk.  We  can 
confidentially  supply  particular  in- 
stances where  premature  deterioration 
of  defective  joints  is  costing  the  rail- 
way companies  hundreds  of  thousands 
of  dollars  more  than  necessary  in  track 
replacements  and  repairs. 

-  Experts  have  declared  that  the  con- 
dition of  the  track  is  a  very  vital  fac- 
tor in  successful  or  unsuccessful  car 
operation.  Poor  track  is  the  cause  of 
car  and  truck  troubles,  while  leaky 
joints  cause  insufficient  power  supply, 
delaying  schedules  and  eating  big  holes 
in  the  coal  pile. 


Metal  &  Thermit  Corp. 

Successors    to    Goldschmidt    Detinninflr    Co.    and 
the    Goldschmidt    Thermit    Co. 

120  Broadway,  New  York 


The  large  photograph 
below  shows  the  gap  be- 
tween the  rails.  It  must 
not  be  "jointed."  It  must 
he  obliterated.  Small 
pictures  Nos.  1,  2  and  3 
show  initial  steps  in  the 
Thermit  Process — driving 
in  the  insert,  applying  as- 
bestos strips  and  filling  in 
the  grooves. 


4^^ 


m 
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the  Rail  Joint 
Insert  Weldy 


The  Thermit  Insert  Weld  is  the 
only  logical  method  to  stem  the  tide 
of  track  renewals  and  car  equipment 
repairs  because  it  establishes  a  per- 
fectly smooth  rail  connection  which  is 
as  strong  and  lasting  as  the  rail  itself. 

Don't  you  think  your  passenger  rev- 
enue is  going  to  slump  when,  due  to 
battered  track  joints,  traffic  must  be 
rerouted,  travel  disarranged  and  des- 
tinations made  difficult  to  reach  ? 

If  the  above  conditions  prevail, 
won't  the  "passenger  revenue"  figures 
in  your  accounting  books  become  in- 
significant? On  the  other  hand, 
won't  your  accountants  finish  their 
day's  work  with  writer's  cramp  from 
littering  up  the  "maintenance"  pages? 

Thermit  Insert  Welds  by  oblit- 
erating track  joints,  obliterate  these 
obstacles  to  increased  revenue  and  low 
maintenance  costs. 


Here  is  the  crucible  con- 
taining the  Thermit  mix- 
ture ready  to  swing  over 
the  mold,  which  has  been 
rammed,  adjusted  to  the 
rail,  and  preheating  opera- 
tions started,  as  shown  in 
pictures  4,  5  and  6. 


\  a. 
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Obliterating 

withTHERMIT 


Here  is  the  Thertiiit 
being  poured,  obliterat- 
ing the  rail  joint.  The 
small  pictures  7,  8  and  9, 
show  two  operations  im- 
mediately preceding  this 
reaction,  and  the  removal 
of  the  mold  afterwards. 


Years  of  experience  gathered  from 
the  successful  application  of  Thermit 
rail  welding  to  city  track  all  over  the 
United  States,  from  New  York  and 
Boston,  on  the  Atlantic,  to  Los  An- 
geles, on  the  Pacific,  and  from  Mil- 
waukee, Chicago,  Youngstown  and 
Pittsburgh  to  San  Antonio  near  the 
border,  in  all  extremes  of  climate  and 
temperature,  show  that  this  method 
of  obliterating  the  track  joint  is  the 
only  solution  of  the  biggest  track 
problem. 

The  Thermit  Method  completely 
welds  the  two  ends  of  the  rail  to- 
gether by  an  instantaneous  amalga- 
mation of  liquid  metal.  The  division 
between  the  rails  is  not  "bridged." 
The  rails  are  not  "jointed."  They 
are  made  ONE — one  continuous, 
homogeneous  rail,  in  which  the  welds 
fully  equal,  if  not  actually  exceed,  the 
rail  in  life,  mechanical  strength 
and  electrical  conductivity.  There 
will  never  be  any  joint  troubles  in  the 
future,  because  you  can't  have  joint 
troubles  when  you  haven't  any 
JOINTS! 

Metal  &|Thermit  Corp. 

Successors    to    Goldschmidt    Detinnine    Co.    and 
the    Goldschmidt    Thermit    Co. 
120  Broadway,  New  York 
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Just  how  simple  the  standardized 
Thermit  Process  is — how  quickly  it 
is  accomplished  without  more  than 
nominally  interrupting  traffic — we  are 
prepared  to  show  you  by  means  of 
Moving  Pictures 

We  are  ready  to  send  a  man  to  pro- 
ject these  pictures  on  your  office  wall. 
The   film    shows  every   detail,    from 
aligning  the  two  ends  of  the  rail  to 
removing    the    grinder    from    the 
track  and  letting  cars  go  by  over 
the  continuous  rail.     The  pictures 
illustrating  this  advertisement  were 
taken   from  this  film.     This 
"movie"     will     SHOW    you 
how  Thermit  Welds  can  be 
made    successfully    by    your 
own     men.      It     is     a     real 
"drama,"  in  which  that  vil-  ,;_„ 

lain  "HIGH  COST  OF 
MAINTENANCE"  is  foiled 
— twenty  minutes  of  the  most 
absorbing  interest  you  ever 
spent  in  your  life.  Book 
your  office  for  a  visit  from 
the  Thermit  Movie-Man ! 


Aeent-? 

339-333  Folsom  St.,  San  Francisco 
15  Emily  St..  W.  Toronto.  Ont. 
7300    So.    Clinton    Ave.,   Chicago. 
1427-1429   Western   Ave., 
Pittsburgrh.    Pa. 
Factories  located  at  Chrome. 
N.    J.:     Wyandotte,     Mich.: 
East    Chicago.     Ind.;     Jersey 
City.  N.  J. 


/■ 


>i 
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Here  is  a  close-up  view  of 
the  finished  continuous  rail 
Pictures  10.  11  and  12  show 
the  weld  immediately  after 
removal  of  the  mold;  the 
grinding  operation:  and  the 
replacing   of   the  paving. 


/ 


n 


Tracm 


nek! 


70 


Electeic    Railway    Journal 


March  22,  1919 


The  very  foundation  of 
is  the  condition  of  the 


Indianapolis  Joints 
make  old  rails  equal  to  new 


Poor  car  service — irregular  schedules  and 
delays  only  militate  against  your  securing 
that  justifiable  increase  in  fare  revenue. 
Rails  reinforced  at  the  vital  spots  with 
Indianapolis  Welded  Joints  insure  better  car 
service  and  lowered  equipment  maintenance 
and  power  reduced  costs — all  around. 

Tests  of  Indianapolis  reinforced  rails  by  the 
U.  S.  Bureau  of  Standards  show  less  than'.02 
inch  deflection  at  maximum  wheel  load  and  an 
actual  conductivity  of  138  per  cent,  compared 
with  unbroken  new  rail.  / 


Do  you  wonder  why  hundreds  of  leading 
railway  companies  have  permanently  adopted 
this  method  of  doubling  the  present  lifeJ[of 
their  rails? 

"Indianapolis"  Joints  are  adapted  to  severe, 
continuous  service  under  varying  conditions; 
they  reinforce  the  rails  at  the  vital  spots; 
they  are  made  of  the  strongest,  toughest 
materials  and  are  designed  and  built  in 
accordance  with  highest  engineering  skill 
and  accepted  railroad  practice.  Hundreds  of 
railway  companies  are  using  them_with  ex- 
tremely satisfactory  results. 


Indianapolis  Switch  &  Frog 
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Satisfactory  Car  Service 
rails- 


Says  an  expert 


AFTER 


The 
INDIANAPOLIS  WELDER 

rebuilds  worn  track  and  special  work 


The  Indianapolis  Welder  will  build  up  the  weak  spots 
in  your  old  rails  in  a  short  time,  making  cupped  rails, 
broken  frogs,  switches,  cross-overs,  joint  plates,  etc., 
as  good  as  when  new. 

Indianapolis  Welders  are  cheap,  for  the  first  cost  of 
the  equipment  is  paid  for  inside  of  60  days — and  the 
operating  costs,  including  labor,  current  and  steel, 
amount  to  only  1  to  2  per  cent,  of  the  va'lue  of  the 
reclamation. 

Indianapolis  Electric  Welders,  Simplex  and  Apex 
Welded  Joints  and  Fluxated  Welding  Steel  are  used 
on  90  per  cent,  of  the  important  electric  railways  of 


the  country.  They  have  been  responsible  for  an 
annual  saving  of  32,000,000  since  they  were  introduced 
in  1912. 

As  a  matter  of  economy  the  need  for  Indianapolis 
Joints  and  Portable  Electric  Welders  has  never  been 
greater  than  right  now.  They  have  doubled  the  life 
of  rails  for  hundreds  of  leading  railways. 

We  will  gladly  furnish  complete  details. 

Manganese  Frogs  and  Crossings  can  be  reclaimed  by 
Electric  Welding — if  they  are  gone.  Let  us  figure  on 
your  requirements.  We  have  a  dependable  product  at 
attractive  prices. 


Company^  Springfield,  Ohio 
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The  Lincoln  Dynamotor  is  a  spec- 
ial type  of  arc  welder  operated  by 
by  electric  current  from  the  trolley 


For  Bonding 

It  affixes  rail  bonds  by  thoroughly  fusing 
and  welding  them  to  the  rail  by  means  of 
the  electric  arc. 


OVER 


Applying  Rail  Bonds 

Avith  the  Lincoln  Dynamotor 


The  Lincoln  Bond  is  a  flexible  "U"  shaped 
bond  made'of  laminated  copper  or  stranded 
cable. 

During  the  welding  operation  the  termi- 
nals of  the  bond  are  slipped  into  a  carbon  and 
copper  mold  which  serves  to  hold  the  molten 
metal. 

The  mold  and  bond  are  tightly  clamped 
against  the  head  of  the  rail — no  cleaning  of  the 
rail  is  necessary.  The  terminals  of  the  bond 
and  head  of  the  rail  are  then  perfectly  fused, 
intermixed  and  firmly  welded  together  by  the 
carbon  arc.  The  actual  welding  period  for  a 
bond  is  less  than  one  minute. 

Our  customers  are  putting  on  an  average 
of  15  bonds  per  hour.  The  bond  can  never 
loosen  or  rust  and  insures  perfect  electrical 
conductivity  as  long  as  the  rail  lasts. 

This  bond  costs  less,  lasts  longer,  requires 
less  time  and  gives  a  better  circuit  than  any 
other  system. 

Upon  request  we  will  demonstrate  Lincoln 
Bonding  on  your  lines. 


Shop  Welding  with  the  Lincoln  Dynamotor. 

Breakage  or  wear  of  metal  parts  can  be  quick- 
ly repaired  by  filling  in  new  metal,  then  ma- 
chining if  necessary  to  proper  sizes. 


The  Lincoln  Bonding  Co.,  Stv'^.rX  ohTo' u.  s.  a. 


LINCOLN  BONDING  COMPANY.       30  Church  Street.  New  York  City 
CHARLES  N.  WOOD  COMPANY,  U  Federal  Street.  Boston,  M«m. 

RAILWAY  TRACK  WORK  COMPANY,  30th  and  Walnol,  Philadelphia.  Pa. 
ELECTRICAL  ENGINEERING  *  MFG.  CO..  First  Nat.  Bank  Building. 
Fittshurth.  Penn. 


CHATTANOOGA  ARMATURE  WORKS,  ■  -  Chattanooga,  Tcnn. 
W.  L.  ROSE  EQUIPMENT  COMPANY.  LaSalle  BuildinK,  St.  Louis.  Mo. 
BURTON   R.  STARE  COMPANY.  Yesler  Way,  Seattle.  Wash. 

A.  A.  WIGMORB.  441  Pacific  Elec.  BIdj.,        -  Los  Angeles,  Calif. 

HOLDEN  *  WHITE.         ....        Fisher  Building.  Chicago,  III. 
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Valuable  to  Every 
Electric  Railway  Official 

Packed  into  the  280  pages  of  this  book  is  valuable  in- 
formation regarding  track  construction  and  mainte- 
nance, so  varied  and  complete  as  to  make  it  an  indis- 
pensable handbook.  Useful  data  and  tables,  mostly 
original,  with  some  taken  from  standard  works,  cover 
a  wide  range  of  track  problems.  Instructions  are  also 
given  for  ordering  frogs,  crossings,  switches,  turn- 
outs, etc.  There  are  over  200  designs,  diagrams  and 
illustrations.  Size  5x7  inches,  cloth  bound.  Sent  free 
on  request.    Use  the  coupon. 

St.  Louis  Frog  &  Switch  Co. 

St.  Louis,  Mo. 


This  Coupon  Brings 

I  OUT    Copy  '^'■««  o"**  Postpaid 


St.  Lonis  Frog  &  Switch  Co., 
St.  Lonis,  Mo. 

Gentlemen:   Please   send,   postpaid,   a  copy   ot   your 
Catalog  and  Railway  Hand  Book. 

Name     

Position      

Company      

Street     ' 

City      

State    
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15  to  40  per  cent  increase  in  track  life 
by  keeping  joints  smooth 

The  engineer  of  maintenance  of  way  of  a  large  traction 
company  said  sometime  ago : 

"If  we  start  with  the  new  track  and  keep  the  joints  planed 
we  will  increase  the  life  of  track  from  15  to  40  per  cent  and 
at  the  same  time  will  effect  a  saving  in  the  cost  of  making 
repairs  which  will  be  necessary  if  the  track  is  allowed  to 
just  'run  along.'  " 

Reciprocating  Track  Grinders 

provide  an  efficient  and  economical  means  of  grinding  joints 
in  newly  laid  track  to  a  perfect  condition  of  smoothness,  of 
grinding  out  "cups"  which  may  later  appear  at  joints  and  of 
eliminating  rail  corrugations  wherever  that  disease  appears. 

An  increase  of  even  15  per  cent  in  the  life  of  track  means  a 
big  return  on  the  relatively  small  investment  necessary  for 
track  grinding.  Besides  which  there  are  many  other  advan- 
tages in  keeping  track  in  continuously  good  condition. 

RAILWAY  TRACK-WORK  COMPANY 

30th  and  Walnut  Sts.,  Philadelphia 

iimiiMiiimiiHiiiiiiiiiiiiiiiiiimiiiiiiimiiiHiiiiiiiiiiMifiiiiiiiiiiiiiiiiMiimiiitinmiiiiiiiimiimiiiiiiiiiiiiiitiiiit^ 
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I-T-E 

CIRCUIT  BREAKERS 


It  is  Now  Generally  Recognized  That 
I-T-E  Circuit  Breakers  Make  For 
Economies  In  Installation  and  Opera- 
tion. Careful  study  of  special  or  local  con- 
ditions must  be  made  to  the  end  that  the 
contemplated  installation  may  embody  the 
latest  form  of  apparatus  best  suited  to  the  in- 
dividual requirements. 

I-T-E  Circuit  Breaker  Engineering  and 
Apparatus  Is  Superior  Beyond  Com- 
parison, and  those  who  avail  themselves  of 
our  services  secure  the  benefits  of  years  of 
special  training  and  experience. 


THE  CUTTER  COMPANY 

PHILADELPHIA 


78 


Electric    Railway    Journal 


March  22,  1919 


WM-WMm^fi^MliM 


=  ,■•■*"'.•*•»-!•.»    .•■►■I 


with 


^^a^ 


«• i><? 


No    matter 
what     your    condi- 
tions, there  is  a  "BLAW 
to  fill  them. 

First,  the  "BLAW"  SPEEDSTER:  The 
fastest   and  most  sturdily  built  rehandling 
bucket  made.      You   will   find   it  ideal    for   han- 
dling your  coal   and   for  use   on   track   reconstruction. 
Second,    the    "BLAW"    SINGLE  LINE:    The   practical    bucket 
fdr  hooking  on    to  cranes  or  derricks  ordinarily  used  for  other  pur- 
poses.    You  can  leave  it  at  your  coal  pit  and  use  it   with  any  power 
equipment  available  without  changing  lines. 

Third,  the  BLAW  POWER-WHEEL:     A  small  light  weight  bucket  of  the 
"bul'-wheel"  type.     By  a  unique  arrangement,  an  extra  large  wheel 
is  used,  obtaining  great  closing  power. 

W e  thall  gladly  Mtnd  illuiirattd littralure.  Full detailt  an  rtquett. 

BLAW-KNOX  COMPANY 

605    Farmers    Bank    Bldg.,    Pittsburgh,    Pa. 

New  York,  165  Broadway 

San  Francisco.  630  Monadnock  Bids. 

Chicago.  Peoples  Gas  Bldgr. 

Foreiim  Sales  RepresentstiTes 

Gawton.  WilUams  &  Wigmore 

Inc..   30  Broadway, 

New   York   City 
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N  THE  electric  railway  power  plant  the  prime  movers  are 

almost  invariably  high-speed  electric  motors  or  steam  turbines. 

But  auxiliary  apparatus,  such  as  stokers,  fans,  blowers,  coji- 

densers,  conveyors,  pumps  and  compressors  usually  operate  at 

relatively  low  speeds,  and  thus  give  rise  to  a  demand  for  a  reducing  drive. 

Turbo  Gear  claims  your  consideration  as  the  most  logical  solution  of 
any  speed-transforming  the  convincing  reasons 

power     transmission        .^fllC^^^         presented  on  the  oppo- 
problem  arising  within     ^Kl^  ,^^  .^^k       site  page, 
the  power  station,  for 
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^er Plant  Auxiliaries 


High  speed  steam  turbine  (3400 
r.p.m.)  driving  condenser  at  425 
r.p.m.  through  a  direct  connected  60 
H.P.   Turbo  Gear. 


TURBO  GEAR  is  a  self-contained  mechanical 
power  transmission  consisting  of  double  helical  her- 
ringbone gears  so  arranged  within  a  substantial  hous- 
ing that  over  98%  efficiency  is  maintained  in  chang- 
ing speeds  at  any  ratio  greater  than  4  to  1 . 

Note  especially  that  the  speed  may  be  changed  in 
either  direction — it  may  be  reduced  or  increased 
relatively  to  the  speed  of  the  prime  mover,  simply 
by  turning  the  Turbo  Gear  end  for  end. 

The  low-speed  shaft  of  the  Turbo  Gear  lies  in  the 
same  axial  line  as  the  high-speed  shaft,  consequently 


the  transmission  is  pure  torque,  and  side-strain  is 
absolutely  eliminated. 

Consider  also  the  facts  that  no  belts,  chains, 
sprockets  or  exposed  gears  are  used,  that  a  very 
small  floor  space  is  required,  and  that  it  can  be 
used  even  in  wet,  dirty,  dusty  or  gritty  places  be- 
cause it  is  totally  enclosed. 

Lubrication  is  of  the  self-contained  force  feed  tjrpe. 
Once  properly  set  up  no  subsequent  adjustments  of 
the  gear  are  necessary.  It  is  always  in  running 
condition. 


Have  you  a  copy   of  Bulletin   101   in  your  filesf 
If  not  send  for  one  today — free. 


The  Poole  Engineering  &  Machine  Company 

Manufacturers  of  Gears  and  Power  Transmission  Machinery  Since  1843 

Baltimore,  Maryland,  U.  S.  A. 


CHARLOTTE.  N.  C Realty  Bldg-. 

CHICAGO   Old  Colony  Bldgr. 

DALLAS 1405   Southwestern  Life  Bldg:. 

DENVER    First  National  Bank  Bide. 

DETROIT 433  Dime  Bank  Bldg, 

EL  PASO 615  Mills  Bldg. 

NEW  YORK 50  Church  St. 


PHILADELPHIA   929  Chestnut  St. 

PITTSBURGH 781  Union  Arcade  Bldg. 

ST.  LOUIS 2311  Olive  St 

SALT  LAKE  CITY. . .    914  Boston  Bldg. 

SAN  FRANCISCO 503  Mission  St. 

SEATTLE 3012  L.  C.   Smith   Blot 


SOLE   CANADIAN   REPRESENTATIVES: 
The   Canadian   Fairbanks-Morse   Co.,    Halifax,    St.    John,    Quebec.    Montreal,    Ottawa, 
Toronto,    Hamilton,    Windsor,    Winnipeg.    Saskatoon,    Calgary,    Vancouver,    Victoria. 
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Green    Chain    Grate    "K" 

Type  used  in  the   Denver 

Tramway    Plant. 


^aiina 


Plant  of  the  Denver  Tramway  Co., 
Denver,    Col. 


Backed  by  21  Years  of 

Specialized   Experience 

GREEN  Sealflex  Arche* 
GREEN  Pressure  Waterbacks 
GREEN  Steam  Jet  Ash  Conveyors 
GREEN    Materials    Transfer   and 
Storage   Hopper 
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Ruining 
Lianite  Coal 


The  Denver  Tramway  Co.'s  power  plant  sets  the  standard  for 
the  district  in  which  it  is  located.  They  swing  275%  of  rating 
for  the  peaks  and  225%  of  rating  is  maintained  twenty-four 
hours  a  day  —  seven  days  a  week.  Despite  the  fact  that  an 
extremely  low  grade  of  fuel  is  burned — Colorado  Lignite — no 
periodical  cleaning  of  fires  is  necessary  and  over-all  efficiency 
up  to  76%  is  obtained  —  \X%Q.O^. 


The  long,  Green  Sealflex  Arches  which 
make  possible  this  remarkable  per- 
formance of  Green  Chain  Grates,  are 
typical  of  the  care  taken  by  Green 
Engineers  to  adapt  furnace  design 
to  the  fuel  and  load  conditions  of 
individual   plants. 

Green  Engineers  have  at  their  com- 


mand data  accumulated  during  21 
years  of  experience;  facts  that  en- 
able them  to  give  the  proper  type  of 
Green  Chain  Grate  the  operating 
advantages  that  assure  superior  per- 
formance —  sustained  high  capac- 
ity with  minimum  labor,  and  fuel 
economy  though  burning  the  cheap- 
est local  coals. 


Driving  engine  requires  30  lb.  steam  per  hour  for  largest 

stokers  —  no     other     steam     consuming    auxiliaries. 

No   clinkers — least   attendant    labor. 


Green  Engineering  Company 

Main    Office    and    Shops: 

East  Chicago,  Indiana 


"r Type  for  Cokin^fbafe 
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Radojet  Air  Pump 


RAOOJET 


RADOJET  on  Low  Level  Jet  Condenaer 


Turbine  Driven  Hotwel)  <*unip 


High  Vacuum,  Low  Steam 
Consumption,  Extreme  Sim- 
plicity, No  Moving  »Parts,  No 
Lubrication,  Minimum 
Weight,  Minimum  Space, 
No  Foundation,  Noiseless 
Operation,  Quick  Starting, 
Continuous  Service. 


We  specialize  in  design 
and  construction  of  con- 
densers and  auxiliaries. 


C    H.    Wheeler    Manufacturing    Company 

Main  Office  and  Work*:  Philadelphia,  Pa. 

Branch  Offices: 
New  York  Boston  Pittsburgh  Chicago         Seattle         San  Francisco  New  Orleans  Charlotte 
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.  59th   ST.   STATION   INTERBOROUGH   RAPID   TRANS li    CO. 

The  World's  Greatest  Traction  Company 

Profits  by  the  Terry 

The  Interborough  Rapid  Transit  Company  of  New  York 
handles  about  eight  hundred  million  passengers  a  year. 

This  is  said  to  be  the  safest  railway  in  the  world,  and  reliability 
is  the  keynote  for  all  equipment  furnished. 

That's  one  reason  Terry  Turbines  were  selected  for  driving  the 
forced  draft  fans  and  the  hot  well  pumps. 

The  Interborough  has  23  Terrys  in  operation.  For  their  re- 
liability, accessibility,  and  low  upkeep  cost  traction  companies 
all  over  America  use  Terry  Turbines. 

For  a  detailed  description  of  the  Turbine  and  its  applications 
write  for  Bulletin  24.  Read  it  and  learn  why  so  many  engineers 
advise. 

Specify  Terry  for  Driving  Your  Auxiliaries 

The  Terry  Steam  Turbine  Co. 

Hartford,  Conn. 
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Wkfi^acted  Railmaf  Co. 


In  the  Spring  of  1916  the  Boston 
Elevated  Railway  Co.  installed  a 
Gilbert  &  Barker  Oil  Storage  Sys- 
tem   in    their    Eagle    Street    Car 


House.  This  outfit  consists  of  five 
sturdy  storage  tanks  of  ISO  gal- 
lons capacity  each  and  five  hand- 
operated  automatic  measuring 
pumps.  The  tanks  are  located  in 
the  car  house  basement  at  level  of 
pit  floor. 

Each  tank  is  piped  to  a  self- 
measuring  pump  in  the  oil  de- 
livery room  near  level  of  the  car 
tracks  in  yard.  In  front  of  each 
pump  is  a  separate  screened  drip 
funnel  and  a  filling  funnel  w^ith 
flush  covers. 
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This  handy  installation  has 
given  very  satisfactory  service.  It 
avoids  waste  and  seepage  attendant 
with  leaky  barrels  and  reduces  fire 
hazard  to  the  irreducible  mini- 
mum. The  ease  of  draining  barrels 
into  tanks,  the  quickness  of  draw- 
ing oil — on  a  recent  test  one  gallon 
of  compressor  oil  was  drawn  in 
four  seconds  —  are  additional 
valuable  features  making  for 
economy  of  labor. 

This  G&B  installation  is  typical 
of  scores  of  others  with  Electric 
Railway  Companies.  The  great 
saving  in  time,  labor  and  oil  and 


the  elimination  of  the  fire  hazard 
commend  this  modern  Gilbert  & 
Barker  Pumps  and  Tanks  Outfit 
to  every  up-to-date  traction  com- 
pany. 


Today  is  a  better  day  than  tomorrow  to  write  for 
facts   and    figures.      Bulletin   60   will   bring   them. 


GILBERT  &  BARKER 
MFG.  CO. 


(Established  1865) 

Springfield,  Mass.,  U.  S.  A 
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Greatly  Increased  Mileage 

from  each  Journal  Box  Packing 


Operation 

Relerrlng  to  the  accompanying  cut.    The  oil  Ii 
kept  In  the  lower  compartment  and  the  upper  com- 

Sartment  I0  filled  wfth  wajte.  The  oil  la  then 
rawn  from  the  lower  compartment  by  means  of 
the  pump,  and  the  waste  Is  completely  submerged 
In  oil.  It  ts  left  saturating  for  18  or  24  hours. 
The  handle  (b)  Is  then  turned  and  the  oil  drains 
thru  the  screen  (d)  and  back  to  the  lower  com- 
partment thru  the  valve  (c).  After  the  waste 
has  drained  for  about  24  hours  It  has  reached  a 
degree  of  perfect  saturation  which  means  100% 
more  mileage.  The  removable  gauire  stick  (a) 
shows  thequantlty  of  oil  In  thelowercompartment. 
The  opening  (e)  Is  for  cleaning  or  Inspection. 


By  using  the 

Milwaukee  Waste  Saturation  System 

you  can  avoid  the  troublesome  and  costly  hot  box  and  realize  10  to 
15  thousand  miles  on  a  single  journal  box  packing,  at  a  substantial 
saving  of  oil. 

Constant  lubrication  is  assured  by  the  method  of  saturating  the  waste. 
Thorough  lubrication  makes  possible  a  saving  of  at  least  one-third  on 
journal  box  maintenance. 

Milwaukee  Outfits  Cut  Your  Oil  and 

Labor  Expense 

We  manufacture  30  different  types  of  outfits  for  the 
econoinical  storage  and  handling  of  such  liquids  as  ma- 
chine oils,  cutting  oils,  kerosene,  gasoline,  etc.  A  Mil- 
waukee Outfit  wUf  save  you  from  5  to  10  gallons  of  liquid 
on  every  barrel  you  use. 

Write  for  our  catalog  of  complete  oil  storage  systems 
for  Railways. 

Milwaukee  Tank  Works 

Milwaukee,  Wisconsin 
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This  Sort  of  Thina  is  Ended 

The  photograph  was  taken  during  a  recent  comparative  test  of  Fuses. 

It  reveals  the  violent  action  of  the  usual  type  of  fuse  in  opening  a 

high-capacity  short-circuit. 

Under  identical  conditions,  the  new  "FRANKLIN"  Fuse  opened 

the  circuit  without  flash,  flame  or  violent  action  of  any  kind. 

Before  proceeding  with  the  line  extension  you  have  in  contemplation,  investigate 

the  advantages  of  this  new  type  of  fuse. 


The  "FRANKLIN"  Fuse  is  non-destructive  and  renewable,  yet  absolutely 
positive  in  opening  short  circuits  of  high  capacity.  Its  radical  departures 
in  principle  from  former  types  have  so  successfully  eliminated  explosion 
forces  that  it  has  been  possible  to  seal  it  completely  in  its  container. 

The  Fuse-box  is  of  skeleton  construction,  with  panels  of  asbestos  lumber. 
If  desired,  the  Fuse  may  be  withdrawn  by  opening  the  door. 


SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 

COMPANY  SUPPLY  DEPT. 

132  South  Eleventh  Street 

Philadelphia 


90 


Electric    Railway    Journal 


March  22,  1919 


RENEWABLE  FUSES 


We  Have 
Devoted  Thirty 
Years  of  Thought  and 
Labor  to  the  Manufacture  of  Fuses 

The  "UNION"  Renewable  Fuse  and  tKe  "UNION"  Renewal 
Link  are  the  results  o£  this  extended  effort. 

It  will  take  us  less  than  thirty  minutes  to  demonstrate  their 
absolute  superiority  and  show  how  to  reduce  your  present  fuse 
maintenance  costs. 

Attention  to  detail  is  a  bi^  thin^  in  the  superiority  of  "UNION"  Renew- 
able Fuses.     That  little  bend  in  the  ferrule  type  element,  for  instance,  is 
a  small  thin^  but  it  insures  the  proper  centering  of  the  figures  under 
the  window  in  the  cap. 

That's  what  the  window  is  for,  but  it  used  to  require  considerable  time  and 
skill  to  ^et  the  old  style  straight  element  bent  at  jixst  the  ri^ht  point.  Try 
it  and  see.   In  "UNION"  elements  one  end  is  bent  right — the  other  can't 
^o  wron^. 


This  is  just  one  of  the  details  worked  out  by  the  makers  of 

"UNION"  Renewable  Fuses  to  simplify  their  use.    That's 

why  they  are  fool-proof — why  they  outlive  all  other  fuses.    That's 

why  we  say,  regardless  of  what  other  renewable  fuse  you  are 

now  usinfe.  "UNION"  Renewable  Fuses  and  "UNION" 

Links  will  reduce  your  present  fuse  maintenance  costs. 

Electrical  dealers  everywhere  sell  "UNION  "Re- 
newable Fuses  and  "UNION"  Renewal 
Links.     Order  a  trial  instal- 
lation today. 


Chicago  Fuse  Mfg  Co. 


I  llNink  I         JRcnewtible  and Non-R<-'n<-'tv€iblc'  Fuses 

WmVj      CHicago  New  York 
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TO  withstand  severe  operating  conditions  in  the  electric  rail- 
way field,  friction  and  insulating  tape  must  be  of  the  highest 
grade  and  thoroughly  dependable. 

United  States  Tapes  meet  every  service  requirement.  Their 
uniform  good  quality  is  maintained  by  the  best  of  raw  materials 
and  workmanship. 

"Holdtite"  Friction  Tape  and  "Buckeye"  Splicing  Compound 
have  long  been  leaders  in  their  line.  Include  them  in  your  orders 
for  supplies. 

"A  Tape  for  Every  Trade  and  Purpose." 


United  States  Rubber  Company 
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A   Higher   Rate   of   Fare    will    be 
Gladly  Paid  for  Better  Car  Service 


P  &  B  Weather- 
proof Tape  will 
minimize  the  cost 
of  frequent  feeder 
tape  repairs  with 
their  energy  waste 
and     traffic     dis- 

It  will  not  disinte- 
grate under  the  greatest  variations 
of  weather  and  temperature.  Re- 
tains its  flexibility — will  not  dry  out 
and  is  the  most  durable  tape  known. 
Try  it  and  be  convinced. 


P  &  B  Baking  and 
Air  Drying  Var- 
nishes promote 
the  most  reliable 
car  service.  These 
varnishes  are  ex- 
ceptionally tough 
and  reliable  for 
armatures,  field 
coils  and  transformers. 

For  better  car  service  be  sure  to  use 
P  &  B  Varnishes  and  P  &  B  Tape. 

Send  for  descriptive  matter. 


The  Standard  Paint  Company 

Woolworth  Building,  New  York 

Boston  Chicago 
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A  coil  properly  taped 
gives  the  best  service 

The  Columbia  Coil  Taping  Machine 
successfully  combines  tight  and  swift 
taping.  A  coil  properly  taped  not 
only  gives  the  best  service  but  it  needs 
less  tape.  And  quick  taping  means 
lower  labor  costs  and  more  time  saved 
in  the  shop.  What  more  can  we  say 
but  that  we  use  these  machines  on  our 
own  coils? 

Columbia 

Coil 

Winders 

Make 

Operators 

Serve 

Better 


Winding  Machine  for 
Armature  and  Field  Coils 


Columbia  Coil  Winders  make  up  for  the  deficiency  of  their  operators — 
or  enable  good  men  to  do  even  better  work  in  minimum  time  and  at  least 
expense.  They  speed  up  winding  to  the  utmost.  Characteristically 
COLUMBIAN  in  their  all-'round  quality.  A  Bulletin  (on  request) 
gives  you  detailed  reasons  why.     Get  your  copy. 


Columbia  Machin 

Atlantic  Avenue  and  Chestnut  S 


olumbia 
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Trolley 
Wheels 

for 

Every 

Service 


Steel  and  Malleable  Iron  Gear  Caees 


We  make  sleet-cutting  wheels  that  cut  sleet  without  auxiliary 
sleet  cutters.  Columbia  Trolley  Wheels— standard  and 
special— 4-,  5-  and  6-inch  diameters— ready  for  immediate 
shipment. 

Gear  Cases  that  Render  Service 


Sheet  steel.  Malleable  iron.  Prevent 
fracture  at  the  suspension  points  and 
trouble  from  dust  and  mud.  All  our 
experience  along  these  lines  (and  it  is 
quite  considerable)  has  gone  to  make 
these  Gear  Cases  trustworthy. 


I  aiES     Columbia  Armature  Banding  Machine 


IVorks  &  Malleable  Iron  Co. 

Ilmnlrl  Vn        N^       V  ^-  R-  Kerschner  Co.,  Inc.,  N.  Y. 

^rOOKiyn,     n,      I  .       HoWen  &  WWte.  I„c.,  Chicago 


-.  .  „     f^-  F-  Bodler,  San  Francisco 

Chicago      Railway  &  Power  Eng.  Corp.,  Ltd., 
Toronto,  Can. 


Equipment    and 
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CELOGiaS 


SHATTER-PROOF  LENS 


saved  my  sight 


Your  men  will  appreciate  the 
protective  advantages  of  this  new 
^vco)  "Celoglas"  lens.  It's  the 
best  possible  protective  lens  in  the 
best  possible  protection  goggle. 

"^  The  new  "Celoglas"  lens  will  be 

supplied  only  in  ^toco^  safety  goggles. 
It  is  composed  of  a  sheet  of  thin  celluloid  ce- 
mented by  an  exclusive  process  between  two 
clear  glass  lenses.  It  has  practically  the  same 
percentage  of  visibility  as  a  lens  made  entirely  of  optical  glass  and  a  very  much  higher 
degree  of  eye  protection. 

"Celoglas"  lenses  may  fracture  through  a  severe  blow  from  a  flying  missile,  but  they 
will  not  leave  the  frame  and  the  glass  will  not  fly  into  the  eyes  of  the  wearer.  You  can 
supply  them  to  your  employees  with  the  assurance  of  perfect  security. 

^Tocaj  safety  goggles  are  supplied  with  either  easy  cable  temples,  as  illustrated,  or 
with  elastic  headbands,  each  pair  in  an  individual  carton.  TTie  price  is  the  same  with 
either  cable  temples  or  headbands. 

Price  with  heavyweight  optical  glass  lenses  $90.00  per  hundred  pairs 

Price  with  "Celoglas"  shatter-proof  lenses,       $115.00  per  hundred  pairs 

Samvit  u^tA  eiihjer  "Celoolat"  or  regular  Unaet  wilt  be  aent  without  charge  to  any 
aafety  erigineer  or  euperirUendent  upon  requeet 

STANDARD  OPTICAL  CO.,  geneva,  n.  y. 
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Repair  Shop  Equipment 
That  Will  Save  You  Money 

In  repair  work  it's  the  time  lost  waiting  for  the  job  that  ties 
up  your  equipment  and  eats  into  your  profits. 

When  done  outside  in  a  jobbing  shop  this  item  of  time  lost  is 
especially  high. 

That's  one  of  the  main  reasons  why  more  and  more  street 
railways  are  making  their  repairs  in  their  own  shops.  Most 
of  them,  you'll  find,  are  using  Niles  Bement  Pond  machine 
tools — equipment  specially  designed  and  built  for  speed  and  to 
reduce  costs  on  railroad  work. 

Our  Car  Wheel  Lathes,  Axle  Lathes,  Car  Wheel  Borers, 
Radial  and  Sensitive  Drills,  Planers,  Slotters,  etc.,  are  particu- 
larly applicable  for  street  railway  shop  work. 

The  Hydraulic  Wheel  Press  which  we  illustrate  here  is  another 
time  and  labor  saver  that  has  been  very  successful.  We  can 
supply  special  attachment  for  removing 
wheels  without  disturbing  driving  gears. 

We  build  Steam  Hammers  and  Electric 
Traveling  Cranes  also,  and  our  Pratt  and 
Whitney   Small  Tools  complete   the   list. 

JVe'lt  gladly  furnish  details  on  nil  or  any 
equipment  you  require.  Our  experts  can 
give  you  information  on  repair  shop  installa- 
tion and  arrangement  that  is  decidedly  luorth 
ivhile.     No    charge    nor   obligation. 


NILESBEMENTPOND  CO 

GENERAL  OFFICES, HI  BROADWAY.NEW  YOHK 
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There  is  a  Hope  Tape  or 
Webbing  for  practically 
every  purpose  in  the  rail- 
way field. 

If  you  are  at  all  particular 
about  good  results — dura- 
bility and  invariable  qual- 
ity- 
Be  sure  to  use  Hope  Brand, 
and  satisfaction  is  assured. 

Send  for  Samples. 


Hope  Webbing  Co. 

Providence,  R.  I. 
396  Broadway,  New  York 
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PNEUMATIC  PAINTING  EQUIPMENT 

ON  THE  B.R.T. 


You^will  find  economyjand  speed  in  the  painting  of  the  39th  St. 
Shops,  Brooklyn.  The  B.lR.  T.  use  the  "SPRACO"  Pneumatic 
Painting  Equipment. 

"SPRACO"  enables  one  ordinary  workman  to'paint  as  much  as 
five  high-priced  painters.    This  cuts  labor  costs. 

It  covers  evenly  remote  nook  and  corner.  This  means  a  better  job. 
The  air-tight  container  allows  no  evaporation.  This  insures 
quality. 

Dripping  as  with  the  old-style  brush  method  is  eliminated.  This 
saves  paint. 

Inaccessible  surfaces  may  be  reached  without  scaffolding  or  staging. 
This  saves  time  and  expense. 

Use  "SPRACO"  for  painting  your  outside  steelwork  as  well  as  on 
interior  jobs.    Full  details  on  request. 

Write   for   the    "SPRACO"    booklet 


-■^ex-f'. 


^jf: 


Spray  Engineering  Company 

97  Federal  Street,  Boston,  Mass.,  U.  S.  A.       »«•««<. '?^i/'«o..«a  | 

Code  Address — SPRACO,  BOSTON  Code — WESTERN  UNION 
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For  Handling  Heavy  Machinery 


A  hand  chain  hoist  is  unapproached  for  han- 
dling heavy  machinery  or  piling  heavy  stock  in 
close   quarters   or   short   headroom. 
And  there  need  be  no  hesitation  in  handling 
the  heaviest  parts  if  the  hoist  selected  is  a  Ford 

Write  (or  Catalog  3,  ftiving  the  details  of 


Tribloc.  For  the  Ford  Tribloc  will  hoist  or 
hold  safely  3j4  times  its  generously  rated  load 
as  a  result  of  steel  working  parts  and  its 
Loop  Hand  Chain  Guide  that  prevents 
damage  to  the  block  due  to  "gagging." 

construction  and  our  five-year  guarantee 


Ford  Chain  Block  &  Manufacturing  Company 

Second  and  Diamond  Streets,  Philadelphia,  Pa. 


2119-D 
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I  For  Low  Maintenance  Cost  i 

andardization  Is  More 

Than  Ever  a  Timely  Topic 

IN  LOOKING  forward  to  the  1919  convention  of  the 
Engineering  Association  one  tries  to  visualize  whatl 
he  would  like  to  see  in  the  program.    Involuntarily  his  J 
mind  turns  to  standardization,  now  more  timely  thanj 
ever  because  everything  costs  so  much  more  thg 
did  before  the  war^JJi'*^^^^******' 

Standardize  on 


McANiTF 


REG.     IT.     S.    PAT.     OFF. 


PRODUCTS 


Micanite 

Commutator  Insulators,  Tubes, 
Washers,  Rings,  Segments,  Sheets, 
Tapes,  etc.,  made  of  imported 
mica. 

Empire 

Linseed  oil  treated  Cambric, 
Linen,  Silk,  Canvas,  Duck,  Papers 
and  Tubing.  High  puncture 
voltage,  long  life. 

Kablak 

Black  Varnished  Cambric,  Unen, 
Silk,  Canvas,  Duck  and  Papers. 
Flexible,  efficient  under  high  tem- 
perature. 


Linotape 

Linseed  oil  coated  tape,  both 
straight  and  bias  cut  for  coil  wind- 
ing, cable  splicing,  bus  bars,  etc. 

Mico 

Untreated  insulating  fabrics.  Pa- 
pers, Fibres,  Linen  Tapes,  Sleev- 
ing, Shellacs,  Cements  and  Var- 
nishes. 


Send  for  bulletins  covering  all  these 
products  and  cut  your  maintenance  costs. 


Mica  Insulator  Company  I 

I  Manufacturers  I 

I  68  Church  Street,  New  York  542  So.  Dearborn  Street,  Chicago  | 

I  Works:    Schenectady,   N.  Y.  1 

-SiiiiMiniMiiiiirMmtiiiiintiiriiiitHiiiniHrniirMiiiifrMiiiriiinirrrtiitriiiiiiiinniiiiniiritniniiniirNniuinMiMiiiMiiniMinitiiiiiiiiiiHiiiiiniMiiniiiiHiMiiiiiiiiiniiiniiiiiiiiiiiiHiiiimimiiiiinMiiHMiiiniiii^^^ 
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Ready  for  Both  Line  and  Shop 

Duff  Genuine  Barrett  Jacks  are  standard  for  emergency  service 
wherever  cars  are  equipped  with  jacks  for  that  purpose. 


As  Car  Jacks 


they  prevent  many  minor  accidents  from  becoming  fatal, 
and  prove  vronderfully  helpful  in  clearing  the  track  oif 
stalled  vehicles. 


As  Shop  Jacks 

they  are  applicable  to  a  great  variety  of  lifting  purposes, 
particularly  at  terminal  inspection  points,  where  only  one 
shopman  is  available. 


The  No.  239  Jack,  shown  above,  is  a  popular  type  with  electric  railways,  who 
decided  in  favor  of  a  jack  on  every  car.  Constructed  with  a  drop  forged  swiveling 
claw,  with  a  sideways  swing  of  120°  it  is  easily  operated  in  close  quarters,  and 
clearance  can  always  be  obtained  for  the  operating  lever.  It  is  used  either  vertically, 
or  inchned  up  to  a  15°  angle,  and  lifts  its  full  rated  capacity  on  either  head  or  claw. 
When  used  inclined  with  claw  swinging  out  from  frame,  a  derailed  car  is  quickly 
moved  horizontally  back  on  the  track. 

An  interesting  bulletin  has  just  been  printed,  describing  Dufi  Car  Jacks  and 
other  Duff  Jacks  used  by  electric  railways.     Send  for  a  copy  to-day. 


THE  DUFF  MANUFACTURING  COMPANY 


Established 
1883 


New  York 


Chicago 


Atlanta 


St.  Paul 


Pittsburgh,  Pa. 

San  Francisco 


DUFF 


GENUINE 
BARRETT 


JACKS 
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DURADUCT 

I      Is  Ideal  for  Lightning  Arrester  Circuits      | 
I  Because  It  Is  Non-Metallic  I 


INDUCED  high-voltage  potential  from  a  lightning-laden 
atmosphere  can  play  hob  with  metallic  conduit.     This 

=  fact  was  brought  out  in  a  recent  Electric  Railway  Journal 

I  article  by  Q.  A.  Brackett,  Westinghouse  Electric  &  Manu- 

I  "  facturing  Company  who  writes : 

I  "When  the  arresters  are  mounted  underneath  the  car  the 

I  leads  to  and  from  them  should  be  as  straight  as  possible  and 

I  should  not  be  enclosed  in  metal  conduit." 

j  We  recommend  that  when  you  go  over  your  cars  to  strength- 

I  en  them  against  summer  storms,  you  run  all  lightning  pro- 

i  tection  circuits  in 

I  DURADUCT 

I  )'Reg.  U.  S.  Fawnt  Office) 

I  A  flexible  non-metallic  conduit  available  for 

I  any  circuit  on  your  car  from  roof  to  rail. 

i  Tubular  Woven  Fabric  Company 

=  MANU  F  ACT  U  R  E  R  S    •   PAWT  U  C  IC  E  T  '  R..  1. 

I  A.HALL  BERRY -GENERAL  SALES  AGENT 

5  71-73  Murray  Street.  New  Yorlc             ^  So.Clinton  Street.  Chicago 

I  WENDEa&MACDUFFIE  C0.61  Broadway.  New  YoHcQty 

=  Distributor?  loi  all  fori-ign  courUrit>s  except  Canada 

I  ti^or/^er/fSjecjtr/c Company;  Di^iritiiixors  forcanad» 

=  *                                                                                                                                                               '                              = 
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When  Headlights 
go  out  it  means 
Danger — Delay — 
Dissatisfied  Patrons 


"DELTABESTON" 

MAGNET  WIRE 

Keeps  Headlights  Burning 


"Deltabeston"  Magnet  Wire  withstands  exces- 
sive heat  and  moisture.  Arc  headlight  magnets 
wound  with  it  do  not  burn  out.  We  can  give 
you  proofs  of  this  statement  from  the  man)'  roads 
now  using  "Deltabeston"  Magnet  Wire,  where 
their  arc  lights  continuously  light  the  line  under 


all  conditions.    "Deltabeston"  Magnet  Wire  will 
also  save  your  field  coils  from  burning  out. 

We  have  other  styles  of  "Deltabeston"  Wires 
— all-asbestos  insulated — as  well  as  "Deltatape" 
and  "Delta  Sheeting."  The  famous  "D  &  W" 
fuses  are  also  made  by  us.  Let  us  tell  you  more 
about  these  materials. 


D  6cW  Fuse  Company 

Providence  R.I. 


U.S.A. 


f-XftX'* 
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fFhat  would  it  mean  to  YOUf 


Wouldn't  it  pay  you  to  put  some  of  your  spare 
time  each  day  into  specialized  training? 

It  is  paying  others — big.  A  man  is  never  too 
old  to  learn,  and  he  never  earns  as  much  as  he 
should. 

Don't  go  to  school  again,  but  don't  stop  study- 
ing. A  few  minutes  spent  each  day  with  a  stand- 
ard book  can  mean  only  one  thing — more  knowl- 
edge, and  knowledge  is  certainly  paid  for  today 
as  never  before. 

Over  60,000  men  are  succeeding 

through  McGraw-Hill  Home 

Study  Courses 

With  the  ending  of  the  war,  industrial  America 
is  teeming  and  throbbing  with  the  greatest 
activity  in  its  history.  There  are  not  nearly 
enough  trained  men  to  go  around.  Thousands  of 
men  in  the  less  profitable  fields  of  endeavor  are 
preparing  themselves,  through  the  medium  of 
standard  technical  books,  for  the  better  posi- 
tions, and  there  is  a  place  waiting  for  every  man 
who  is  fit.  Over  60,000  progressive  men  in  this 
country  are  finding  the  McGraw-Hill  Home 
Study  Courses  a  sure  means  of  attaining  real 
success. 

Power  Plant  Library 

'^  Power  plant  practice  complete.  In- 
cluding mathematics,  boilers,  engines 
electricity,  turbines  and  refrigeration, 
Xow  the  most  used  engineers'  library 
in  existence.  Has  enabled  thousands 
of  men  to  pass  the  most  rigid  exam- 
lnatlon.s.  2,600  pages.  1„500  Ulustra- 
ilons.  Eight  handsome  volumes, 
bound  In  the  tough  T  pattern  of  cloth, 
as  durable  as  leather.  Price  $12,  pay- 
able $1,00  per  month.         JB      ^ 

Factory  Management 

A  si't  of  books  written  by  leading 
authorities,  to  help  men  fit  themselves 
to  take  complete  charge  of  the  shop  or 
factory,  (.'overs  Industrial  organlza- 
tioti.  administration,  purchasing 
manufacturing  costs  and  accounts, 
engineering  of  shops,  factories  and 
power  plants,  fi  volumes,  '2.300  pages, 
fully  Illustrated.  Hound  In  seml-flexl- 
l>Ie  karatol.  Price  $20,  payable  $2  In 
ten  days  and  S3  per  month. 

Croft  Library  of 
Practical  Electricity 

Without  question  of  more  practical 
value  tiian  anyihiiig  of  the  kind  ever 
:ittemptt"d  in  the  world  ot  electricity. 
Enables  you  to  know  electricity  as  ex- 
perts know  it.  Mathematical,  practical 
electricity,  electrical  machinery,  cen- 
tral stations,  wiring  for  light  and 
power,  wiring  or  linlshed  buildings, 
illumination.  S  dexible  volumes, 
pocket  size,  3,000  pages.  Price  $16, 
payable  $2  per  month. 

Iron  and  Steel  Library 

The  high  positions  In  the  great  Iron 
and  steel  world  are  now  attainable 
through  this  library,  which  is  written 
by  authorities  actually  engaged  In  this 
work.  Metallurgy,  foundry  work,  blast 
furnaces  construction,  operation  and 
products,  refractories.  A  complete 
iron  and  steel  library.  Seven  volumes, 
over  3,000  pages.  Fully  Illustrated 
Price  complete  $24,  payable  $3  per 
month. 


"See  them 

first —pay 

afterwards" 


KMA 
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Machine  Shop 
Library 


Machine  shop  practice  complete. 
Written  by  eight  practical  men.  well 
known  In  the  machine  shop  world. 
Now  the  standard  In  America.  Xo 
other  set  of  books  on  the  sulfji^ct  ever 
equalled  It  In  p()|>u!arlty.  Mathema- 
lies,  drawing  and  design,  composition 
and  heat  treatment  of  slcel.  gears, 
tool  work,  grinding,  jigs  and  lixiures. 
screw  machines,  dies,  etc.  \i  volumes. 
3,000  pages.  Price  $16,  payable  $2 
per  month. 


Metal  Mining  Library 


Herein  fs  brought  together  In  nine 
flexil>ly-l)ound  volumes  xUv  V4'ry  meat 
of  metal  mining  practice  in  Amr-riea. 
Examinations,  principles  of  mining, 
timbering.  ili()us:ind3  of  working  de- 
tails, ore  dressing,  surveyitig.  »(rcount- 
Ing.  costs.  All  ttie  information  you 
need  to  reach  the  high  posh  ions  in  the 
mining  world.  The  most  intricate 
proi)Iem8  solved  by  nhiln  woitls  and 
illustrations.  Price  $24,  payable  $3 
per  month. 


Coal  Mining  Library 

Coal  mining  and  colliery  practice 
compiete.  Including  outside  and  Insidi' 
work—  both  nieehariics  and  engirurer- 
Ing.  Of  assistance  to  every  man  in  the 
business,  from  the  lowest  i>aid  man  to 
the  operator.  It  Is  now  looked  upon 
as  a  necessity,  an<l  as  containing  the 
secrets  of  success  In  coal  mining,  ,S 
volumes.  3.0tW  pages.  1.70(1  Illus- 
trations. Price  $16,  payable  $2  per 
month. 


Radcliffe's  Electricity 


A  three-volume  compact  set  ol 
books  on  the  practieal  side  of  elec- 
tricity. In  quesiioii-and-answer  form 
for  quick  reference.  Tills  course  Is 
sumewliat  con<h*n8ed,  and  will  be 
found  of  speci;ii  value  to  lliose  Intcr- 
esUid  In  electricity  as  used  in  power 
plains  70tl  pages  of  facts,  illiistrntcd 
and  carefully  Indexed.  Price  $6.  pay- 
able $1  per  month. 


Any  Library  Shipped  on  Ten  Days'  Trial  — 
At  Our  Expense.  Merely  Return  the  Coupon 

Look  at  the  illustrations  of  the  libraries  at  the  left  and  right 
of  this  pagre.  Then  refer  to  the  coupon,  check  the  library  you 
want,  fill  out  the  blank  spaces  carefully  and  return  to  us.  After 
receiving  the  books,  go  over  them  carefully.  Keep  them  ten  full 
days.  See  how  mueh  knowledge  you  can  gain  from  them  with- 
in ten  days.  If  then  you  decide  you  cannot  afford  to  be  without 
them,  send  us  the  small  monthly  payments  called  for.  If  on 
the  other  hand  you  do  not  want  them,  return  at  our  expense. 
But  pay  no  charges.     We  bear  shipping  expenses  both  ways. 


McGraw-Hill  Book  Co.,  Inc.,  239  W.  39th  St.,  N.  Y. 
Grcntlemen:    Send   for   ten   days'   free  inspection   the 
Library  I  have  checked  below: 
nOoft's  Electricity,  $16 — payable  $2  per  month. 
7]Machine  Shop  Librai-j-.  $16 — payable  $12  per  month, 
llron  and  Steel  Library,  $24 — payable  $3  per  month. 
nMininBT  Library,   $^4 — payable  S3   per  month, 
^ICoiil  ^Mining-  Ubrary,  $16 — payable  $2  per  month. 
nPower  Plant  Library,  $12 — payable  $1  per  month. 
nf"actory  Management,  $20 — payable  $3  per  month. 
GRaileliffe's  Electricity,  $6 — payable  $1  per  month. 
If  satisfactory  I  will  send  first  payment  in  ten  days 
and   the   same   amount   each    month   until   paid.      If 
not  wanted  I  will  return  the  books  at  your  expense. 

Signature    

Residence  address    

City  and  State    

Your   employer    

His    address    

Your    occupation    E3-22-19 
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WAFFLES ! 

From   Maine    to  California 

This  country  has  many  Business  Establish- 
ments maintaining  a  nationwide  distribution  of 
products.  These  Establishments  are  too  big 
for  the  advertising  contractor  of  limited  scope 
to  handle.  Collier  Service,  because  it  is  nation- 
wide, is  able  to  direct  the  advertising  of  such 
nationally  used  staples  in  the  cars.  The  Collier 
organization,  by  intelligent,  adequate  service 
to  these  advertisers,  assures  the  railway  com- 
panies a  stabilized  income  from  their  car  card 
space. 


0a^^^^^' 


Candler  Building 
220  West  42nd  Street,  New  York  City 
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The  Wallace  Bench  Saw 

Portable — Goes  Anywhere — Cuts  Cost^ 


The  Wallace  Bench  Saw  is  portable.  It 
can  be  rushed  to  the  damaged  car  and  set 
inside  if  necessary.  Or,  it  can  be  taken  any- 
where in  the  shops — worlcs  right  'long  side 
of  the  workman  and  saves  him  wasting  so 
much  time  walking  to  and  from  a  stationary 
saw  and  doing  so  much  work  with  the  hand 
saw. 

Cutting  Angles 
Another  feature  which  enhances  its  value 
in  the  car  shops,  pattern  and  cabinet  shops 
is  the  method  for  cutting  angles.    The  saw 
tilts  instead  of  the  table.    The  work  doesn't 

Write    today    for    details    on    these 

Wallace  Labor  Savers.     A  post  card 

will   bring   this   information. 


J.  D.  Wallace  &  Company 

Loomis  and  Jackson,  Chicago,  III. 


come  in  contact  with  the  floor  or  other  ob- 
stacles. The  men  are  always  working  on  a 
table  that  is  horizontal — an  efficient  and 
safe  position. 

Power  ' 

The  Wallace  Bench  Saw  operates  off  of  the 
regular  electric  lighting  circuit,  yet  it  has 
ample  power  to  cut  a  full  2-in.  through  the 
hardest  of  woods. 


The  Wallace  Bench  Planer  is  another 
portable  electrically  operated  tool  that  will 
do    wonders    in    cutting   your    shop    costs. 
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The  Conductor 


Saves  time — avoids  disputes  with  you  or 
the  passengers — records  every  cash  fare. 


The  Rider 


Gets  a  receipt  showing  the  full  amount 
paid  and  has  a  feeling  of  absolutely  fair 
and  square  dealing  and  protection. 


Your  Road 

Gets  a  record  of  every  cash  fare — gets 
better  service  from  your  Osnductor  by 
saving  his  time — and  increases  the  good 
will  of  the  riding  public — all  with  the 

Macdonald 
Ticket   and  Ticket  Box  System 

This  system  offers  a  threefold  advantage,  as  explained  and  illus- 
trated above.  Many  roads  are  using  it — and  the  first  complaint 
has  still  to  be  received  by  us.  It  meets  the  double  need  of  making 
the  most  of  your  present  revenue  and  rendering  such  service  as  will 
swing  over  the  public  to  your  favor  in  the  fight  for  the  just  increase 
in  fares.  Its  operation  is  as  simple  as  tearing  a  piece  of  paper.  Let 
us  show  you — we  will  demonstrate  conclusively  that  your  conditions 
and  receipts  will  be  bettered  by  this  simple  system. 


The  Macdonald  Ticket  &  Ticket  Box  Co.,  Cleveland,  Ohio 
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Type  R-5.     Double  Register 


International 
Fare  Registers 

have  for  nearly  a  quarter  of  a 
century  been  and  are  today 
the  standard  equipment  of  a 
majority  of  the  Electric  Rail- 
ways and  City  Systems  of  this  country. 

Cars  equipped  with  Money  Counting  Fare  Boxes  need 
this  visible  and  audible  registration  of  the  Fare  Register  as 
an  additional  check  against  the  Fare  Box.  Where  Non- 
Registering  Fare  Boxes  are  used  a  Fare  Register  affords  the 
only  method  of  checking  against  the  Fare  Box.  Only  by 
their  use  can  the  registration  of  paper  tickets  and  transfers 
be  made. 

The  test  of  long  service  has  shown  the  International  to  be 
not  only  accurate  and  reliable  in  their  registration  but  so 
rugged  in  construction  as  to  give  enduring  service.     All 
parts  are  interchangeable,  repairs  few 
and  easily  made. 


Exclusive  Selling  Agents  for 
HEEREN  ENAMEL  BADGES 

The  International 
Register  Company 

15  South  Throop  Street 

Chicago 


Type  R-10.     Single  Register 
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620  TRANSPORTATION  that  hds  two 

*  •*  five-cent  zones, -Willi  ■-^m  ::,..  :<.  „.^mmm 

tie  othei? 
„;n<r  Aischatged  soldi       ^^ 

'"""v:^^..^ -.- 

One  Method — One  Mechanism 


It  has  been  strictly  up  to  the  fare  register  manu- 
facturer to  mechanically  harness,  through  the  use  of 
new  inventions,  a  fare  register  apparatus  to  meet  the 
great  changes  which  have  come  about  in  fare  collecting 
and  auditing.  Of  what  use  to  you  is  the  privilege  of 
charging  a  7c.  or  8c.  fare,  if  you  cannot  safely  collect 
it.''  With  one  fare  unit  in  your  city  operation,  another 
unit  in  your  zone  service  and  with  different  types  of 
cars  forcing  you,  seemingly,  to  use  different  combina- 
tions of  boxes,  clock  registers,  cash  receipt  schemes, 
etc.,  the  trolley  executive  has  been  strictly  up  against  it. 

;3iWhat  you  need  right  now  is  ONE  METHOD  of  fare 
collection,  served  by  ONE  MECHANISM.  You  want 
to  standardize.  You  cannot  get  results  by  adding 
one  or  more  registers  to  the  two  you  already  have  in 
the  front  end  of  your  car.  You  want  the  same  quality 
of  passenger  co-operation  and  auditing  certainty  on  your 
box  cars,  open  cars  or  zone  collecting  cars  that  you 
anticipate  enjoying  through  your  prepayment  opera- 
tion.  You  do  not  wish  efficiency  in  spots. 

You  recognize,  also,  that  conductor-operated,  option- 
ally-used, old  or  new  types  of  cord  or  rod-operated 
registers,  receipt  slips,  etc.,  will  not  get  you  the  money 
They  cannot  be  rigged  to  be  efficient.  They  are  built 
around  a  wrong  conception  of  the  sort  of  passenger 
co-operation  needful  in  order  to  safeguard  your  receipts 

T^he  ROOKE  method  of  collection  has  always  been 
right.  The  idea  of  the  passenger  registering 
his  own  fare,  no  matter  when  that  fare  was 
paid  or  on  what  type  of  car  collected,  has 
always  been  right.  It  has  worked  out  and 
delivered  the  all-important  financial  benefit 
desired.  Ask  any  company  using  ROOKE 
registers.  There  has  been  a  big  basis  for  im- 
provement, however,  in  the  capacity  of 
the  ROOKE  register  to  receive  different 
sorts  of  cash  and  ticket  fare  combinations. 


This  advertisement  brings  to  you  the  first  news  of 
our  accomplishment  along  this  line.  We  announce  the 
invention,  thorough  testing  and  early  re„uiness-for-the- 
market  of  FOUR  NEW  TYPES  OF  ROOKE  REGIS- 
TERS. 

Simply  telling  you  how  the  registers  operate  will  go 
far  to  show  how  they  could  fit  in  to  meet  your  operating 
conditions.  NOW  you  should  have  no  excuses.  We 
can  probably  handle  all  your  business.  The  ROOKE 
is  no  longer  a  one-coin  proposition. 

— (1)— THE  2-COIN  ROOKE  FOR  NICKELS  and 
DIMES:  The  insertion  of  a  nickel  instantly  moves  up 
one  point  on  the  totalizing  counter;  the  dime  charges 
the  conductor  with  two  such  points.  The  conductor's 
turn-in  is  figured  at  the  rate  of  five-cents-a-point,  for 
each  numerical  point  accumulated  on  the  one  totalizing 
courtier. 

—(2)— THE  3-COIN  ROOKE  FOR  NICKELS, 
DIMES  and  QUARTERS:  With  this  register,  the 
insertion  of  a  nickel  moves  one  point;  the  dime,  two 
points  and  the  quarter,  five  points,  on  the  one  total- 
izing counter.  The  conductor's  turn-in  is  on  the  basis 
of  five  cents  a  point  for  each  such  accumulated  point. 

—(3)— THE  3-COIN  ROOKE  FOR  NICKELS, 
DIMES  and  METAL  TICKETS:  This  metal  ticket 
can  either  represent  a  6c.,  7c.,  8c.  or  9c.  fare  unit. 
This  is  a  penny-a-point  register.  The  insertion  of  a 
^,^  nickel  moves  up  five 

Si  -.  points;  the  dime,  ten 

"^    -^  gv/  points  and  the  metal 

ticket  moves  the  total- 
izer either  six,  seven, 
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eight  or  nine  points,  depending  on  the  arbitrary  fare 
rate  represented  by  the  metal  ticket  coin — all  on  one 

totalizing  counter. 

Should  this  metal  ticket  represent  a  six-cent  fare 
and  later  represent  a  seven-cent  fare,  the  register  can 
be  adjusted  so  that  the  counter  would  move  forward 
the  proper  number  of  points  to  correctly  represent 
the  advance  from  the  old  to  the  new  fare  rate.  The 
conductor's  turn-in  would  be  figured  on  the  penny-a- 
point  basis.  This  register  could  also  be  used  where 
no  metal  ticket  is  used  and  a  six-cent  fare  collected 
in  the  form  of  a  nickel  and  penny. 

_(4)_THE4-COIN  ROOKE  TO  RECEIVE  NICK- 
ELS, DIMES,  QUARTERS  and  A  2|c.  TICKET: 
This  four-coin  register  would  charge  the  conductor 
at  the  rate  of  2^  cents  for  each  point  accumulated  on  the 
one  totalizing  counter.  The  insertion  of  the  25C.  metal 
ticket  would  operate  one  point  on  the  totalizing 
counter;  the  insertion  of  a  nickel,  two  points;  the  dime, 
four  points  and  the  quarter,  ten  points. 

Should  it  be  desirable  to  have  the  metal  ticket 
represent  a  75C  fare  or  a  ISc.  fare,  the  insertion  of 
this  coin  would  move  the  totalizing  counter  the  proper 
number  of  points  to  represent  either  of  these  values. 

WHY  THE  2ic.  TICKET.?  Well,  one  large  road 
already  plans  for  a  ticket  of. this  value,  in  order  to 
get  the  heavy  short-rider 
traffic.  These  tickets  will 
be  sold  at  the  rate  of  two 
for  five  cents  and  used  to 
win  the  short  riders  and  to 
please  the  rider  in  the  mat- 
ter of  a  reasonable  charge 
for  short  lap-over  priv- 
ileges  in   zone    collections. 


This  metal  ticket  would,  of  course,  be  manufactured 
in  a  diameter  determined  by  us. 

These  new  ROOKE  registers  differ  but  little  in 
appearance,  size  or  weight  (21  ounces)  from  our  old 
models.  All  different  coins  are  paid  into  the  one  coin 
slot  and  registration  is  positively  automatic  and  in- 
stantaneous. Auditing  accuracy  is  determined  while 
the  inserted  and  gripped  coin  still  remains  in  passen- 
ger's fingers.      These  registers  are  unbeatable. 

RECENT  INSTALLATIONS:  We  refer  to  recent 
important  installations  of  ROOKE  registers  by  The 
Shore  Line  Electric  Railway  Company  and  The  Bay 
State  Street  Railway  Company. 

The  ROOKE  register  may  be  installed  without 
friction  or  embarrasment  and  without  involving  ex- 
penditures to  re-arrange  your  cars  to  receive  the 
system.  It  brings  to  you  the  best  possible  METHOD 
of  collection,  with  great  auditing  economies  and  main- 
tenance savings.  The  MECHANISM  enables  you 
to  successfully  standardize  fare  collection  on  all  your 
equipment. 

ROOKES  are  portable,  of  course.  The  register 
must  be  portable  to  get  the  results  you  want.  The 
system  must  be  as  mobile  as  your  conductor's  work 
requires  him  to  be.  The  ROOKE  is  man  equipment, 
not  car  equipment.  The  ROOKE  is  simply 
a  small  farebox.  It  is  brought  to  the  passenger 
conveniently,  when  the  passenger  does 
not  conveniently  come  to  it  on  the  prepay- 
ment platform.  It  absolutely  defeats  the 
old  "bunching"  and  "substituting"  evils. 
It  protects  the  conductor  —  casts  no  re- 
flections —  imposes  no  hardships  and 
G-E-T-S    T-H-E   M-0-N-E-Y. 


Rooke 

Automatic 

Register  Co. 

Providence,  R.  I. 
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The  most  important  f  actoi 

fares  is  a  BetteH  System 


Stop  a  moment.  Have  you  ever  looked  upon  fare  collection  as  some- 
thing more  than  a  means  of  collecting  revenue  for  yourself?  Have 
you  ever  considered  the  fact  that  a  better  system  of  fare  collection 
can  be  made  one  of  the  most  potent  sources  of  better  service  and 
one  of  the  most  effective  creators  of  public  good  will?  Certainly 
both  of  the  foregoing  are  factors  of  the  utmost  importance  to  the 
railways  today — and 


in  tise 


put  into  your  hands  a  means  of  cultivating  them  to  the  nth 
degree. 

From  the  passenger's  viewpoint  (whether  they  know  the  reason 
or  not),  Johnson  Fare  Boxes, 

Make  boarding  the  car  simpler  and  quicker — 

Avoid  confusion  and  delays  in  alighting — 

By  speeding  up  loading  and  unloading,  insure  quicker  car  service — 

The  passenger  "gets  there"  in  fewer  minutes — 

The  conductor  has  more  time  free  to  see  to  the  passengers'  con- 
venience, comfort  and  safety — 

The  passenger,  depositing  his  own  fare,  the  most  potent  source  of 
argument  and  friction  is  wiped  out — 

Passengers  who  do  pay  are  protected  against  the  man  who  would 
like  to  ride  free. 

And  these  are  only  the  "high  spots" — a  mere  outline  of  the  way 
Johnson  Fare  Boxes  make  the  trip  smoother,  pleasanter,  speedier, 
WORTH  MORE  MONEY  to  your  patrons— and  to  get  that 
increase  is  now  your  vital  problem.  Johnsons  secure  and  record 
every  cash  fare  NOW — and  will  make  the  cash  fares  grow  in  the 
future. 

Johnson  Fare 

Jackson  Boulevard  and 

50  East  42nc 
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in  the  fight  for  increased 

of  Fare   Collection 


In  these  days  of  flux  and  change  in  the  rate  situation,  in  addition  to 
FARE  BOXES  that  will  get  all  the  fares  and  make  riding  more 
attractive  and  worth  more  to  your  patrons,  it  is  of  prime  importance 
to  adopt  a  flexible  system  of  fare  collection  in  regard  to  the  token 
of  value  as  well. 


TCP  ?i  -S'^i*-; 


The  metal  token  is  the  most  satisfactory  fare  unit  ever  devised. 
Its  value  as  a  fare,  which  is  determined  by  the  issuing  company, 
may  be  changed  without  impairing  its  efficiency.  It  represents  a 
full  fare  whatever  the  rate  may  be.- 

Used  in  connection  with  the  Johnson  Coin  Registenng  Fare  Box 
and  double  checked  by  the  overhead  register  Johnson  Metal 
Tickets  have  simplified  fare  collection  and  at  the  same  time  elim- 
inated the  tremendous  waste  and  useless  cost  of  paper  tickets. 

And  Johnson  Metal  Tickets  please  the  public  and  assist  in  foster- 
ing the  good-will  that  the  Fare  Boxes  create.  One  of  the  most  in- 
convenient factors  in  increased  fares  is  the  payment  of  several 
coppers  and  the  confusion  and  endlessness  and  delays  of  change- 
making.  This  is  all  smoothed  out  at  once  by  Johnson  Metal  Tickets, 
for  passengers  can  buy  a  Stock  in  advance,  exactly  like  a  "string" 
of  paper  tickets — and  pay  in  as  rapidly  as  with  the  old  rates  of  fare 
— and  without  having  the  rate  increase  emphasized.  The 
color  and  stamping  of  the  tickets  can  be  suited  to  the  most  varied 
requirements,  covering  all  fully  and  completely. 

To  get  all  the  fares  now — and  to  get  more  fare  in  the  future — Johnson 
Fare  Boxes  and  Johnson  Metal  Tickets. 

Box  Company 

Robey  Street,  Chicago 

Street,  New  York 


«■•<■.  v-^'-. 
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HALE  AND 


World-Wide  Reputation 


Athens*  Greece 


SEAT 


American   electric   railway   operators   know   that 
Hale  &  Kilburn  seats  are  the  best  in  America! 

But  we  know,  judging  from  foreign  purchases 
and  re-purchases  of  Hale  &  Kilburn  seats,  that 
they  are  the  best  in  the  world! 

Whether  you  travel  to  England,  France,  Spain, 
Belgium,  Italy,  Russia,  Greece,  Turkey  —  almost 
anywhere  —  you  will  find  Hale  &  Kilburn  seating 
synonymous  with  the  best  street,  tram,  interurban 
or  heavy  railway  service.    For  example,  the 

Underground  Electric  Railways  of  London  have 
more'than  30,000  Hale  &  Kilburn  seats. 

Belgian    city    and    suburban    lines,    including 

Brussels  and  Ant- 
werp, have  thous- 
ands upon  thousands 
of  Hale  &  Kilburn 
seats. 

Nantes,  France, 
has  more  than  1000 
Hale  &  Kilburn 
seats. 

Athens  has  about 
1500,  Madrid  about 


Hale  &  Kilbur 


No.  300A 


Philadelphia 
Washington 


New  York 
Atlanta 


LONDON— G.   D.  PETERS  CO.,  LT 


March  22,  1919 


Electric    Railway    Journal 


115 


KILBURN 


World-Wide  Installation 


NG 


500,  Naples  more  than  1000,  Odessa  about  5000 
and  even  Constantinople  has  about  2000  type  1 99- 
A,  Hale  &^Kilburn  seats. 

It  goes  without  saying  that  the  conditions  which 
Hale  &  Kilburn  seats  are  fulfilling  in  these  services 
cover  the  widest  possible  ranges  of  speed,  accelera- 
tions, etc.  In  the  case  of  some  countries,  as  Russia, 
for  instance,  the  design  of  the  seat  is  also  influ- 
enced by  differences  in  clothing! 

With  such  world-wide  experience  at  our  com- 
mand, we  maj'  rightly  assert  that  there  is  no 
seating  problem  from  heaviest  electrification  to 
LIGHTEST  ONE-MAN  SAFETY  CAR  that  we 
cannot  solve  to  your 
satisfaction. 

The  300-A  and 
other  recent  H.  &  K. 
seats  illustrated 
prove  that  we  are 
determined  to  main- 
tain the  reputation 
for  Hale  &  Kilburn 
leadership. 


corporation 

Chicago         St.  Louis  Detroit 

San  Francisco     Dallas     Louisville 

5    DEANS    YARD,    WESTMINSTER 


No.  108AV 


Constantinople,  Turkey 


COrvnrvHTBD 
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Ohmer  Fare 

REGISTERS 


OHMER  Fare  Registers  are  made 
in  many  different  types  to  meet  the 
many  different  requirements  of  the 
electric  railways.  Every  Ohmer  Fare 
Register,  however,  whether  it  is  one  of 
the  small  city  type  machines  with  a 
capacity  of  but  three  or  four  fares,  or 
one  of  the  large  interurban  types  registering  over  a  hundred  fare  denomina- 
tions, is  built  on  the  same  principle.  Each  fare  is  clearly  indicated 
as  it  is  registered.  A  permanent  untamperable  record  of  each  fare  is 
Printed,  together  with  all  other  necessary  data. 


A  No.  39  Type  Ohmer  Fare  Register 


We  illustrate  a  No.  39 
City  Type  Ohmer  Fare 
Register  together  with 
its  printed  record.  We 
also  show  a  No.  52 
Interurban  Type, 
adapted  to  ordinary  in- 
terurban service. 


Let  us  explain  some 
of  our  other  types  to 
you.  Our  experience 
has  shown  that  we  can 
meet  every  requirement  with  some 
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Report  from  a  No.  39  Type  Ohmer  Fare  Register 

one  of  the  many  types  of  Ohmer  Fare 
Registers.  We  will  be 
glad  to  advise  with  you 
about  your  fare  collecting 
problems.  The  services 
of  our  experts  are  at  your 
command  without  obliga- 
tion to  you. 


A  No.  52  Type  Ohmer  Interurban  Type  Register 


Ohmer  Fare 
Register  Company 

Dayton,  Ohio,  U  .S.  A. 
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The  Philadelphia  Traction  Company's 
100  New  Cars  are  Equipped  with 

Nevasplit   Headlinings 


NEVASPLIT  is  used  on  the  100  cars 
ordered  through  the  Emergency  Fleet 
Corporation  for  operation  by  the  Phila- 
delphia Rapid  Transit  Co.  to  the  Hog 
Island  Shipyards. 

It  pays  to  start  right  when  buying  new 
cars.    Replacements  are  expensive. 


Nevasplit  Headlining  reduces  main- 
tenance costs  to  the  lowest  degree.  Once 
put  up,  it  stays  up  without  warping  or 
splitting.  It  is  waterproof,  reduces  the 
weight  of  the  car  and  adds  safety  and 
beauty  to  the  car  interior. 

Write  for  booklet  and  samples  of  Nevasplit. 


The  Keyes  Products  Company 

120  Broadway,  New  York 


W.  R.  Rerschner  Co.,  inc. 


50  Church  Street,  New  York 


SAN  FRANCISCO,  Ford  &  Geirrine,  Merchants  Exchange  Bldg. 
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The   Construction   of 
Paying  Investment 

THERE  is  no  guesswork 
about  the  operation  of 
the  Perey  Turnstile.  Its 
work  is  absolute.  It  registers 
all  the  fares.  When  you  have 
it  installed,  at  terminals,  in  pre- 
payment areas,  ferries,  subway 
and  elevated  stations,  the  oper- 
ator settles  with  the  company 
according  to  the  register  in  the 
turnstile.  There  is  no  ground 
for  anxiety,  suspicion  or  mis- 
takes on  either  side.  All  the 
passengers  that  ride  have  paid. 

You  can  handle  terminal  crowds 
more  easily,  and  three  times 
faster  with  the  Perey  Turnstile 
than  by  any  other  method  or 
device.  "The  machine  is  faster 
than  the  cashier." 


Pre-payment   Terminal  is   a 


Prepayment  Area  in  San  Francisco 

Six-Track  Loop  Constructed  to  Handle  Peak 

Load  Gives  Quick  Service  to 

Shipyard  Workers 

THE  Union  Iron  Works  in  San  Francisco  now  re- 
leases about  18,000  employees  at  4.40  p.m.  each 
working  day  and  about  85  per  cent  of  them  take  the 
cars  of  the  United  Railroads  which  serve  this  locality. 
To  expedite  handling  this  sudden  peak  load  the  traction 
company  has  built  a  six-track  loop  in  a  prepayment  area 
100  ft.  X  273  ft.,  the  entrance  to  which  is  through  turn- 
stiles. 

The  twenty  Perey  turnstiles  occupy  a  length  of  about 
200  ft.  along  the  east  fence  of  the  inclosure.  No  booth 
for  making  change  has  been  installed.  Collectors  at  the 
turnstiles  make  change  when  necessary,  but  it  has 
been  observed  that  the  men  have  learned  how  to  get 
through  quickly  and  are  usually  prepared  with  the 
exact  fare.  At  least  there  is  no  waiting  in  the  lines, 
and  by  actual  count  a  total  of  between  8000  and  9000 
men  have  passed  through  the  twenty  gates  and  boarded 
the  cars  in  twenty-three  minutes. 


//  saves  money  by  eliminating  breakage  and  rough  handling  of  equipment.  It  savei 
labor.  Women  operators  can  be  employed.  We  are  prepared  to  make  a  study  of  your 
operating  conditions  and  fare  collection  problems.     Let  us  hear  from  you. 

PEREY  MANUFACTURING  COMPANY,   Inc. 

30  Church  Street,  New  York  City 
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/^i^^  UTILITY  Heater 

it  effeefsinoneJimtmg 
season,   , 

/(ai/tvaif  UtilH-if  Co.,  C/j/co^o. 


Does    Your    Road    Need    More    Revenue? 
Here's  art  Effective  Means  of  Acquiring  It. 

Money  saved  is  money  earned.  Chicago  Surface  Lines  are  saving  fully  $100,000  annually  by  use  of  our 
device.  One  hundred  and  thirty-nine  other  roads  are  saving  all  the  way  from  $1,000  to  $50,000  each  year. 
Your  road  can  save  too.  A  road  not  equipped  with  this  remarkable  energy-saving  and  coal-saving  device 
simply  can't  afford  to  be  without  it.     Install  it  now — pay  for  it  later,  out  of  its  earnings. 

In  considering  the  installation  of  equipment  of  this  kind,  it  will  be  well  to  keep  in  mind  that  we  also 
guarantee  a  sensitiveness  to  within  one  degree  heat  regulation,  that  is  to  say  we  guarantee  that  our  regu- 
lator will  maintain  a  constant  temperature  in  your  c?.rs  without  a  fluctuation  of  more  than  one  degree 
either  above  or  below  a  set  point. 

This  is  a  vitally  important  improvement — in  fact,  it  overshadows  every  other  single  improvement  in  the 
field  of  thermostatic  heat  regulation  in  years. 

Another  advantage  of  the  UTILITY  Heater  Regulator  is  the  spring  mounting  of  the  thermometer 
which  renders  it  impervious  to  shock  and  makes  it  long  lasting  under  all  conditions  of  service. 

A  securely  sealed  case  renders  it  tamper-proof,  which  is  another  desirable  feature. 

We  shall  be  pleased  to  send  any  road  interested  full  details  of  the  entire  proposition  without  its  involv- 
ing any  obligation  on  their  part  to  purchase  the  equipment. 

UTILITY  Ventilators  Are   High  in  Efficiency 
and  Economical  in  First  Cost  and  Maintenance 

These  ventilators  are  made  in  different  types,  to  meet  widely  varying  conditions. 
Through  constant  study  of  the  field  our  engineers  can  tell  you  the  type  best  suited  to 
meet   your   particular   ventilating   conditions.      Put   your    problem    up    to    us.      Utility' 

Ventilators  are  economical  in  first  cost,  simple 
and  rugged  in  construction,  light  in  weight, 
easily  and  cheaply  ap- 
plied, durable,  water- 
proof, weather-proof, 
dust,  dirt  and  cinder- 
proof.  They  exhaust 
the  air  efficiently 
whether  the  car  is 
running  or  standing 
still. 

Charts  and  full 
technical  data  sent  to 
any  road  interested, 
on  request. 


Honeycomb  Type 
for  Arch   Roof 


Honeycomb  Type 
for  Side  Deck 


J.  H.  Denton,  Eastern  Manager 
1328  Broadway,  New  York 


Railway  Utility  Company 

Manufacturer  of   Thermostatic   Heat   Control   and   Ventilating   Equipment   for   Electric   Railways 

151  West  22nd  Street,  Chicago,  III. 

O.  W.  Meissner,  Representative  F.   O.  Grayson,  Representative 

10  St.  Antoine   St.,  Montreal  600  La  Salle  Building,  St.  Louis,  Mo. 
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On  the  majority  of  tests  the 
micrometer  gave  the  same 
reading  at  both  start  and 
finish. 
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The  New  Miller  Trolley 
Shoe  is  the  ideal  Cur- 
rent Collector.  It 
eliminates  arcing  and 
noise.  It  reduces  de- 
wirement  to  a  minimum. 
It  needs  no  lubricants. 
It  delivers  more  poorer 
to  the  motors.  '  It  give* 
greater  mileage.  It  re- 
duces maintenance  cost. 
It  is  standard  on  many 
roads. 
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than 


1 


1000 


of 


an  1 


inch 


wear  on  the  trolley  wire 

That's  what  the  Portland-Lewlston  Inter- 
urban  Railroad  proved  by  measurements 
extending  over  nearly  two  years.  They  use 

Miller  Trolley  Shoes 

(Sliding  Contact) 

at  60  miles  per  hour! 


They  are  equipped  with  No.  0000  trolley  wire. 
Tests  were  made  at  a  dozen  different  points  in*  each 
case  within  ten  inches  of  the  ears  along  the  line — and 
at  the  end  of  four  months  only  three  showed  any 
wear,  and  that  wear  was  less  than  one-thousandth 
of  an  inch!  Now  you  understand  what  we  mean 
when  we  say  that  Miller  Trolley  Shoes  reduce  wire 
wear  and  consequent  maintenance  costs. 


Miller  Trolley  Shoe  Company 

West  Newton,  Mass. 

SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

SALES  REPRESENTATIVES 

Alfred   Connor,  T.  C.  White  &  Co.  F.  P.  Bodler,  W.  M.  McCIintock. 

DeoTer,    Col.  St.  Loui8,  Mo.  San  Francisco.  Calif.  St.   Paul.  Minn. 

S.  I.   Wailes  W.  F.  McKenney,  National    Railway  Appliance  Co. 

•  Los  Angeles.  Calil.  Portland,   Oregon,  Eastern  Representative 


and  now  the  Portland-Lewiston  Interurban 
is  100%  Miller  Equipped! 
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MAINTENANCE  MONEY 


PANTASOTE  Curtains  and 
AGASOTE  Roofing— Head- 
lining— Wainscoting  have 
proven  to  be  big  factors  in 
developing  "  better  service  at 
lower  cost." 


THE  PANTASOTE  COMPANY 

11  Broadway,  New  York  Peoples  Gas  Bldg.,  Chicago,  111. 

797  Monadnock  Bldg.,  San  Francisco,  Calif. 
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To  800,000  Patrons  in  Baltimore 

SINCE  the  United  Railways  &  Electric  Company, 
Baltimore,  Md.,  filed  a  petition  on  July  19  for  a 
leasonable  increase  in  fare,  the  company  in  a  sustained 
publicity  campaign  has  been  trying  to  drive  .home  the 
fact  that  the  public  is  squarely  and  fairly  confronted 
with  the  alternative  of  a  service  which  will  not  meet 


YOUR  C^ST 
!0F  LIVINi 

HJmJCREAsaiMiso'ns 

OUBS. 

f  OUR  ONLY  INCOHK-TIIE 

NiCKEL-WiLL  NO  LONfiPI 

m  THE  CO$r;OF  TIE  MK 

SOLYOSLi    i  1    ' 


OUR  USEFULHra 

IJPONOlRJkBUTYTORAft 
V  TAW  THE  SERVICE  THAT 
YOU  REQUBE  DEPENDS  OUR 
USEFULNESS-IN  FACT.  OURj 
VERYEXISTENCL  j 

THAT  SERVICE  CAN  NO 
LONGER  BE  RENDERED  FOR 
ASbCUnRL 

T.  A.CIIOU,  PnMlO, 


STRIVING 


lEET 


ST|Wli(£«iniNIES 
UXOl^KpirYARE 
GOHG  nN^iBinFARE- 
SORE 107  COTS-IN  AN  EF- 
FORT TO  MAKE  EM)S  MEH. 

T.  A.  CROU,  rmUwfl, 
iwia  MKHn  •  luemc  «. 


POSTERS:    USED     IN     BAliTIMORE     IN    CAMPAIGN    TO 

SECURE    RELIEF    FROM    EXCESSIVE 

OPERATING   BURDENS 

its  needs  or  a  fare  increase  which  will  be  commensurate 
with  the  higher  costs  of  doing:  business. 

Some  of  the  striking  car  posters  used  are  shown  in 
the  accompanying  illustration.  The  company  also  told 
about  relief  granted  in  other  cities. 


Did  you  ever  stop 
to  think  that  all 
^^— efforts  like  this 
can  be  made  useless 
by  a  little  thing  like 
a  poor  trolley  wheel? 


These  posters  were  designed  to  keep  the  minds  of  the 
public  alive  to  the  justice  of  increased  fares — to  make 
them  willing  to  pay  a  higher  rate  rather  than  accept 
a   service   unequal   to   their   needs. 

But — when  a  trolley  wheel,  for  instance,  causes  a 
block  on  the  line — all  your  educational  efforts  are 
forgotten. 


HENSLEY 

Trolley  Wheels  Render  the  Service 


that  keeps  the  public  satisfied.  The  public  wants  speed 
- — and  the  higher  the  speed  the  better  the  service  ren- 
dered by  these  self-lubricating  wheels.  The  reason  is 
found    in   their   design   and    method   of   manufacture. 

The  Hensley  has  a  positive  force-feed— -the  ONLY  trol- 
ley wheel  so  made.  Oil  it  twice  a  week  (takes  3  seconds) 
and  forget  it.  Forget  friction,  wear  and  maintenance. 
Centrifugal  force  works  to  deliver  the  grease — so  the 
swifter   the   pace,   the  better  the   lubrication. 

Better  Melting  of  metal  insures  absolute  uniformity  in 
all    heats — a    better   wheel    results. 


Hensley 

Trolley  &  Mfg. 

Company 

Detroit,  Mich. 

You'U  find  them  nice  peopie  to  do  business  irith 


Faster  Moulding  reduces  the  cost  of  producing  accurate, 
uniform   castings,    eliminates    delays    and    inaccuracies. 

More  Accurate  Machinen,- — an  up-to-date  machine  pro- 
cess enables  us  to  furnish  trolley  wheels  quickly,  economi- 
cally,  accurately. 

All  wheels  are  carefully  tested  for  defects  before  being 
packed. 

Deliverv  and  Shipping  Facilities  are  as  "speedy"  as  our 
other  advanced  facilities.  All  backed  by  our  15  years' 
experience  in  Brass  and  Bronze  foundry  work  and  trol- 
lev  wheel   manufacture. 
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Qiemists  \^o  ^i^^duce 


The  V-K  oil-less  trolley  wheel  (a  More- Jones  product)  has 
long  been  considered  standard  equipment  by  many  leading 
electric  railways^  A  few  words  regarding  one  of  the  reasons 
why  may  prove  interesting  in  these  days,  when  for  over  forty 
years  we  have  been  alloying  metals  under  chemical  and  physical 
laboratory  supervision.  Necessarily,  many  exhaustive  tests 
and  careful  researches  have  been  made.  And  so,  when, 
years  ago,  we  turned  our  attention  to  producing  Trolley 
Wheels,  we  were  equipped  to  solve  the  basic  problem  in 
securing  maximum  trolley  wheel  service — namely,  that  of  the 
composition  of  the  metal. 

We  knew  that  superlative  hardness  alone  would  not  do,  because  such 
metal,  once  an  arc  occurs,  induces  a  series  of  arcs,  with  disastrous 
consequences.  So  our  chemists  worked  out  a  comparatively  soft  yet 
very  tough  metal — a  metal  that,  so  to  speak,  smooths  out  occasional 
arcs,  and  preserves  the  perfect  contour  of  the  running  groove.  Mean- 
while our  foundry  had  developed  methods  of  casting  whereby  absolute 
fidelity  to  design  and  accurate  balance  could  be  secured.  Incidentally, 
to  prove  this,  we  are  prepared  to  use  your  oivn  formula  and  produce 
a  better  average  wheel  than  you  have  been  getting. — All  More-Jones 
products  are  specialized  products,  laboratory  controlled.  That  is  why 
it  pays  to  use  them. 


More-Jones 
Brass  &  Metal  Co 

St.  Louis,  Mo.y  U.  S.  A. 
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The  Public  is  entirely  willing  to  pay  the 
price  of  better  transportation  service 

The  keenest  brains  in  the  electric  railway  industry 
recognizee  the  fact  that  the  achievement  of  increased 
revenue  depends  upon  the  cordiality  of  public  re- 
lations developed  through  better  service.  YOU 
know  this — 


And  you  can  create 
better  service  at  a 
lower  price — through 
the  use  of 


Trade  Mark  Registered  C.  S.  Fat.   OIT. 


Graphite  and  Bronze 


Oil-less  Trolley  Wheel  Bushings 


Those  who  have  used  them  longest  ap- 
preciate best  what  they  do  to  mini- 
mize upkeep  troubles  in  current-collect- 
ing equipment  by  furnishing  an  oil-less 
trolley  wheel  bushing  of  pure  and  always 
uniform  graphite. 

It  is  possible  to  use  a  substitute  for  the 
Bound'\_Brook    Oil-less    Trolley    Wheel 


Bushing  but  it  is  not  profitable.  The 
avoidance  of  loose,  chattering  Trolley 
Wheels,  the  attainment  of  sparkless 
transmission  of  current,  and  the  reduc- 
tion of  burnt  shunts  and  other  harp 
troubles  mean  a  saving  and  security 
worth  many  times  the  difference  in  the 
first  cost  between  a  deceitful  substitute 
and  the  genuine. 


Bound  Brook  Oil-less  IBearlng  Co. 

Bound  Brook,  New  Jersey 

Detroit  Office:  1723  Ford  Bldg. 
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"Bayonet*'  High-Speed  Equipments 

From  end  to  end  of  the  Trolley  Pole 

Keep  Your  Cars  always  "on  time"  and 
Increase  your  PROFITS  and  your  SAVINGS 

"Bayonet"  Special  Trolley  Wheels, 

made  of  all  new  metal  of  the  highest  quality.  No  scrap  or 
cheap  alloys  used.  Perfectly  moulded  and  machined.  Perfectly 
balanced.  These  features  explain  why  they  are  giving  double  the 
mileage  of  most  wheels  on  the  market.  Competitive  tests  have 
demonstrated  their  superiority.  They  eliminate  all  your  trolley- 
wheel  troubles. 


"U" 


"V" 


"Bayonet"  Detachable  Trolley  Harp 

is  the  only  harp  that  can  be  changed  in  ten  seconds  without 
tools.  Hands  are  the  only  tools  required,  on  top  of  car.  If 
necessary  to  take  to  the  work-bench  for  repairs,  adjustment  and 
lubricating,  it  is  eminently  convenient;  and  the  work  is  better 
done  where  everything  needed  for  perfect  work  is  at  hand.  This 
eliminates  unsatisfactory  patchwork  on  top  of  car. 

Perfect  adjustment  gives  perfect  traction  and  saves  a  third  of 
your  trolley-wheels.    Saves  your  power,  too. 

"Bayonet"  Trolley  Base  with  Detachable  Pole 
Clamps 

is  the  only  Base  on  which  the  pole  can  be  changed  in  one 
minute,  and  have  a  perfectly  aligned  wheel,  without  tools. 

Long  extension  springs  give  greatest  flexibility  to  pole  action. 

Uniform  wire  pressure  at  any  angle  of  pole.  No  bent  trolley 
poles. 

Large  steel  rollers  with  removable,  adjustable  and  interchange- 
able all-steel  bearings  give  very  sensitive  rotary  action  and  per- 
fect traction.  This  saves  wheels,  poles  and  wire.  If  the  overhead 
is  right,  the  wheel  will  not  leave  wire.  If  faulty  overhead  throws 
the  wheel,  the  Heavy  Buffer  Spring  takes  the  shock  and  prevents 
damage  to  pole. 

Perfect  Conductivity  is  afforded  by  slidingj  contact  between 
turret  and  base-plate. 

Built  for  and  tested  on  the  heaviest  and  highest  spee^  inter- 
urban  cars  made,  this  base  has  reached  the  highest  degree  of 
efficiency  and  durability  and  stands  without  a  par  as  a  time 
saver  and  barrier  to  trolley  accidents  and  delays  to  rapid  transit. 


For  further    particulars    ask   for    our    Catalog    "B." 

BAYONET  TROLLEY  HARP  CO. 

SPRINGFIELD,  OHIO,  U.  S.  A. 
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34.3S.ri6.5/,ETC  MADEINI&ik 


CE.C. 


G.  E.  K.-IO 
Showing  Tip 
unlocked 


This  is  all  you  scrap 
when  both  sides  of 
tip  are  worn  out. 


Half  of  the  Large  Electric  Railways 
in  America  reduce  their  Maintenance  Costs 


by  using 


Trigger  Lock  Reversible 
Controller  Fingers 

Do  you? 

They  save  time  and  labor  in  the  shop 
and  the  motormen  Hke  them  as  the 
controller  operates  more  easily. 

Trigger  Lock  Reversible  [Controller  Finger 

814-8  Bath  Avenue,  Niagara  Falls,  N.  Y. 
557  King  Streetj^West  Toronto,  Canada 
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For  the  Rigid  Requirements  of 
Electric  Railway  Service 

Results  Are  What  Count — Here  They  Are: 

'The  comparative  results  given 
here  were  obtained  from  tests 
taken  from  an  ordinary  Open 
Hearth  steel  armature  shaft,  and 
one  taken  from  a  high-grade  steel, 
made  in  a  "Pittsburgh"  electric 
furnace.  Both  were  the  normal 
product.  Heat  treated  in  each  case. 

D  ••  Open  Electric  Steel 

rroperties 

Hearth  Steel  General  Steel  Co. 

Ult.  Strength,  lbs.  per  sq.in. 89,100  105,140 

Elastic  Limit,  lbs  .per  sq.in 41,060  64,850 

Elongation  in  2  in 21.5%  22.5% 

Reduction  of  Area 31.2"/  52.3% 

Fracture                                         Silky,  small  cup.  Silky,  full  cup. 

Elastic — Torsion,  lbs.   sq.in 16,750  33,700 

Shearing  Strength,  lbs.  sq.in 62,400  76,000 

W^e  Solicit  Your  Inquiries 

GENERAL  STEEL   CO. 

Public  Service  Building,  MILWAUKEE,  WIS. 
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Electric  Steel  Forged  Car  Axles 
and  Armature  Shafts 

Made  from  Electric  High-Grade  Steel 
Forged  and  Heat  Treated 


Particularly  Adapted  to 


Electric  Railway  Service 

We  are  equipped  to  handle  the  forging  of 
axles  and  armature  shafts  from  our  own 
manufactured 

Electric  Furnace  Steel 

We  do  the  heat  treating  and  rough  or  finished 
machining.  We  solicit  your  inquiries  for  your 
rigid  requirements. 


See   Comparative  Results  of  Open  Hearth 
and  Electric  Steel — On  back  of  this  insert. 


GENERAL  STEEL  CO. 

Public  Service  Building,  MILWAUKEE,  WIS 
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S-W  BRAKE  SLACK  ADJUSTERS 

Save  Brake  Shoes  and  Labor 


More  Mileage  Between  Inspection 

S-W  Shim  Slack  Adjusters  lengthen 
the  period  between  inspection  and 
thereby  soon  save  their  cost  through  the 
reduction  of  carhouse  labor. 

Brake  Shoe  Economy 

S-W  Shim  Slack  Adjusters  decrease 
brake-shoe  wear  20  to  75  per  cent,  be- 
cause they  assure  uniformity  of  wear 
impossible  to  secure  otherwise. 


New  Vork  Mun 


'elpal  Railway 


Stopping  Flat  Wheels 

S-W  Shim  Slack  Adjusters  hold  the 
brake  shoes  in  correct  position  at  all 
times,  taking  up  the  wear  automatically. 

Saving  16c.  per  Car  per  Day 

Sixteen  cents  per  car  per  day  is  the 
saving  made  by  one  electric  railway 
official,  who  keeps  close  cost  data. 

Let  us  give  you  the  details  of  this  ac- 
counting. It  will  interest  every  oper- 
ating official. 

You  will  see  then  how  S-W  Shim 
Slack  Adjusters  pay  for  themselves  in 
six  months  and  then  go  on  earning  200 
per  cent,  dividends. 

Promoting  Safety 

Besides  saving  labor,  brake-shoe  ex- 
pense and  flat  wheels  S-W  Shim  Slack 
Adjuster  promotes  safety.  The  motor- 
man  always  knows  where  to  "find  his 
his  brakes."  They  will  not  fail  him  in 
an  emergency,  but  GRIP  firmly  and 
surely. 

Applicable  to  Every  Truck 

It  is  the  practical  slack  adjuster  for  it 
can  be  made  to  fit  any  truck.  Small 
metal  shims  drop  beneath  the  fulcrum 
of  the  brake  lever  whenever  slack 
occurs.  These  shims  always  act — 
there  is  no  mechanism  to  get  out  of 
order. 

In  daily  service  on  over  100  electric 
roads.  Give  us  a  trial  order;  equip 
a  few  of  your  cars,  and  tryout  the 
Adjuster.  We  are  confident  that  after 
a  trial  you  will  equip  all  of  your  cars. 


SMITH-WARD  BRAKE  COMPANY 

233  37th  Street,  BROOKLYN,  N.  Y. 
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The 

QUALITY 
MARK 


fTooi^T&t.t^^ 


The  Tool  Steel  Gear  &  Pinion  Co. 

Cincinnati,  Ohio 
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AXLES 


YOU  SHOULD  USE  THEM 


Because — Their  use  assures  a  minimum  number  of  axle  failures  due  tb  breakage, 
bending  and  excessive  journal  wear. 

Because — During  their  manufacture  from  the  open  hearth  to  the  inspection  bed 
they  are  under  the  surveillance  of  trained  experts. 

Because — They  are  heat 
treated  by  a  process  that 
is  metallurgically  right. 

Because — This  heat  treating 
process  assures  not  only 
a  superior  but  a  uniform 
product. 

Because — Electroheat  Axles 
not  only  meet  A.  E.  R.  A. 
standards  —  they  exceed 
them. 

Because — Electroheat  Axles 
give  satisfaction. 


"If   Heat-Treated    Electrically — It's    a    VALSCO" 


A  charge  of  "Electroheat"  Car  Axles  entering  the  Electric 
Furnace  for  heat-treatment 


LACLEDE  STEEL  COMPANY 

General  Offices:  Federal  Reserve  Bank  Building 

ST.  LOUIS,  MO.,  U.  S.  A. 
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Nuttall  Trolley  Wheels 
Harps  and  Bases 

Trolley  Wheels.  All  Nuttall  wheels  are  cast  of  new  phosphor- 
bronze,  no  scrap  metal  used — are  cast  in  moulds  of  green  sand  to 
prevent  the  warping  occurring  through  the  use  of  baked  cores.  All 
machining  is  done  with  the  use  of  jigs  to  insure  uniformity.  The 
grooves  in  the  wheels  are  of  an  approved  style  that  does  not  permit 
the  binding  of  the  wire  nor  the  wearing  of  ruts. 

Trolley  Harps  are  made  of  malleable  iron  in  two  types,  those 
that  have  a  shank  fitting  into  the  end  of  the  pole  and  another  that 
fits  over  the  end  of  the  pole — both  are  secured  by  rivets.  The 
location  of  the  contact  springs  prevents  their  being  unintentionally 
cut  by  the  rotation  of  the  wheel  and  at  the  point  of  current  collecting 
contact  are  protected  by  renewable  contact  washers.  A  rolled  steel 
axle  pin  with  a  low  frictional  resistance  surface  is  so  installed  that 
its  removal  is  a  matter  of  only  a  minute  or  two. 

Lubrication  in  all  but  high-speed  wheels  is  accomplished  through 
the  use  of  graphite  bushings  and  in  the  latter  the  bushings  are  supple- 
mented by  oil  chambers  cored  in  the  hub. 

Trolley  Bases.  Four  different  designs  of  bases  form  the  prin- 
cipal ones  manufactured,  Nos.  11,  13,  14  and  15.  Nos.  II,  13  and 
14  range  in  weight  from  115  to  135  pounds,  are  substantially  con- 
structed and  give  service  on  city  or  intern  rban  lines.  No.  15  weighs 
but  75  pounds;  has  all  the  durability  of  the  other  base  but  is  designed 
primarily  for  city  service  only. 


R.  D.  NUTTALL  COMPANY 

Pittsburgh,  Pa. 


**-^ 


EVERY  GEAR  REGISTERED 
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Pedigreed 
Gears 


THE  registering  of  every  Nuttall  Gear  was  begun  more 
than  twelve  years  ago.  By  giving  each  gear  an  identity,' 
it  made  possible  the  gathering  of  a  great  mass  of  data  on  gear 
performance,  and  the  results  are  evident  in  the  superior 
quality  of  Nuttall  Gears  and  Nuttall  Engineering  Service 
today. 

But  the  Nuttall  Company  is  not  resting  content  with 
what  has  been  done.  It  has  not  for  a  single  moment  relaxed 
its  efforts  to  produce  better  and  better  gears.  So  Nuttall 
registration  continues  not  only  for  your  protection,  but  as  a 
means  of  achieving  still  greater  results. 

Let  us  know  your  requirements 

R.  D.  NUTTALL  COMPANY 

Pittsburgh,  Pa. 
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EVERY  GEAR  REGISTERED 


KkA 


136 


Electric    Railway    Journal 


March  22,  1919 


48-Inch  Turbine  Bucket 
Wheel 


24-Inch  Rough  Turned 
Gear  Blcink 


21 -Inch  Street  Csu^  Wheel 


IJK-Inch  Automobile 
Flywheel  Blank 


■>*tw 


24  Inch  Shaft  Coupling 


CAMBRIA 

CIRCULAR  FORGED 
SECTIONS 

What  They  Are  and  How  They  Are  Made 


CAMBRIA  circular  or  annular  forged  sections  are 
made  by  a  combined  rolling  and  hydraulic  forg- 
ing process  which  thoroughly  works  the  metal 
and  puts  it  in  the  best  possible  condition  to  stand 
the  hardest  requirements  of  actual  service. 

The  sections  which  can  be  made  may  be  roughly 
described  as  circular  or  annular  sections  weighing 
not  less  than  1 00  lbs.    These  include  the  following : 


Automobile  Flywheel  Blanks 
Band  Wheel  Flange  Blanks 
Bevel  Roller  Blanks 
Gear  Blanks  of  Various  Kinds 
Car  Wheels  of  Various  Kinds 


Crane  Wheel  Blanks 
Industrial  Wheels 
Pipe  Flange  Blanks 
Shaft  Coupling  Blanks 
Turbine  Discs 


Further  descriptions  of  some  of  the  methods  used, 
illustrations  of  the  products  and  the  reasons  why 
they  are  superior  to  those  made  by  ordinary  meth- 
ods, will  appear  in  this  space  from  week  to  week. 

MIDVALE 
STEEL  AND  ORDNANCE  COMPANY 

CAMBRIA  STEEL  COMPANY 

General  Sales  Office,  Widener  Building,  Philadelphia,  Pa. 

DutricI  Sales  Offices,  Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland, 

Detroit,  New  York,  Philadelphia,  Pittsburgh,  San  Francisco, 

Salt  Lake  City,  Seattle,  St.  Louis 

CONSOLIDATED  STEEL  CORPORATION,  1 65  Broadway,  New  York, 

is  the  sole  exporter  of  our  commercial  products.  Address 

all  export  inquiries  to  them. 

••We  Want  You  to  Become  Betler  Acquaintei  With  V>"  Series.  Number  3-f. 
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COSMIC 

METAL  BEARINGS 

Prevent  Hot  Boxes — Eliminate  Babbitting 

If  we  fail  to  eliminate  your  Bearing  Troubles, 
no  matter  how  chronic,  we  make  no  charge. 


Cosmic  Metal  bearings  for  armature,  axle  or  motor 
are  made  exceptionally  strong  and  tough,  to  give 
long  life  and  a  slow,  even  rate  of  wear.  Under 
actual  working  conditions  and  tests  they  have  proved 
far  more  dependable  than  bearings  made  of  other 
metals. 

They  have  sufficient  strength  to  carry  any  load 
and  are  easily  lubricated.  If,  through  accident 
or  other  cause,  they  should  not  be  properly  lubri- 
cated, they  will  continue  to  run  without  injuring 
the  machinery  until  attended  to. 


This  is  a  very  important  point,  because  ordinary 
bearings  which  are  improperly  lubricated,  or  hard 
to  lubricate,  will  generate  intense  heat.  This  rap- 
idly causes  the  bearing  to  melt,  or  to  fuse  and  stick, 
causing  serious  and  costly  damage  to  machinery. 

Bearings  made  of  Cosmic  Metal  will  not  stick  or 
grab  the  shaft  or  axle,  even  though  lubrication  does 
not  reach  them.  They  prevent  hot  boxes  with  their 
resultant  accidents,  and  in  the  end  are  a  much  safer 
and  more  economical  equipment  than  any  other 
bearing.     Let  us  send  further  information. 


COSMIC   METAL   COMPANY 

420  Walnut  Street,  Philadelphia 
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Storage  Batteries 


in 


Electric  Railway  Service 


LOAD  REGULATION 

For  carrying  peaks  and  fluctuations  of 
load,  especially  in  connection  with  water- 
power  developments  or  where  power  is 
purchased  on  the  basis  of  maximum 
demand,  the  "Cblortbe  Hccumulator" 
is  adapted. 

LINE  REGULATION 

Due  to  the  present  high  price  of  cop- 
per there  are  cases  where  the  use  of  a 
battery  for  maintaining  voltage  is  more 
economical  than  the  purchase  of 
copper  for  feeders.  The  "CblortOe 
Hccumulator"  has  been  largely  used  in 
this  service  by  many  railways. 

STANDBY  SERVICE  FOR 
EXCITER  BUS 

It  is  standard  practice  to  install  a 
storage  battery  connected  to  the  Exciter 
Bus  to  prevent  interruption  in  the  sup- 
ply of  current  for  field  excitation.  The 
**CX^^C"  Battery  is  used  for  this  service. 

OIL  SWITCH  SERVICE 

Storage  batteries  are  used  in  power 
houses  and  sub-stations  for  the  opera- 
tion of  oil  switches  and  supplying  current 
for  pilot  lamps  and  emergency  station 
lights  in  case  of  failure  of  the  power 
supply..  For  this  service  the  "Cblori&e 
Hccumulator*  and  the  "iBxibC"  battery 
are  used. 


STORAGE  BATTERY  STREET 
CARS 

For  infrequent  service  or  for  condi- 
tions where  trolley  wires  are  prohibited, 
storage  battery  cars  offer  the  most 
economical  and  profitable  solution  of  the 
transportation  problem.  The  "Hgcap* 
ExibP'  Battery  has  been  largely  used  in 
this  service.  In  New  York  City  alone 
there  are  in  operation  nearly  200  storage 
battery  cars  equipped  with  "Wpcap* 
JExi&e"  Batteries. 

MULTIPLE-UNIT  CONTROL 

The  "Cxi&C"  Battery  is  used  by  a 
number  of  railways  for  furnishing  a 
supply  of  low  voltage  current  to  be  used 
in  connection  with  the  operation  of 
multiple-unit  control  systems. 

INTERURBAN  CAR  LIGHTING 

A  number  of  interurban  electric  rail- 
way companies  have  installed  batteries 
on  their  cars  to  maintain  steady  illu- 
mination and  to  overcome  fluctuations 
caused  by  changes  in  line  voltage,,  in- 
terruptions in  third  rail  at  crossings  and 
switches  or  by  temporary  failure  of 
power  supply.  For  this  service  the 
"]Exl5e"   Battery  is  particularly  adapted. 

HEAD  AND  TAIL  LIGHTS 

The  "JExtDe"  Battery  is  being  used 
in  connection  with  head  lights  and  tail 
lights  for  furnishing  current  in  case  of 
interruptions  in  power  supply. 


Detailed  Information  on  batteries  for  any  of  the  above  services 
can     be     secured     from     any     sales     office     of     the     company. 

THE  ELECTRIC  STORAGE  BAHERY  CO. 

Manufacturer  of 

The"(rbloriJ>e*Hccumulator",  The**Uubor  Hccumulator' 

The  "Exlbe",  "WSCaP-lExtbe",  "  XTbin-ExlbC  "  and  "IronclaO-ExtCe"  Batteries 

New   York      Boston      Chicago      Washington   PHILADELPHIA,  PA.   Rochester     Detroit     Minneapolis      St.  Louis 
Cleveland  AtlanU  Pittsburgh  1888-1919  San  Francisco   Denver  Kansas  City   Toronto 
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COLUMBIA  MACHINE  WORKS 
AND  MALLEABLE  IRON  CO. 

Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,   N.    Y. 

CINCINNATI  CAR  CO. 
Cincinnati,  Ohio 

W.  R.  KERSCHNER  CO.,  Inc. 

KEYESIPRODUCTS  CO. 
120  Broadway,  New  York 

C.  I.  EARLL 
York,  Pa. 

ALBANY    CAR    WHEEL    CO. 
Albany,  N.   Y. 

Centralize 
Your  Buying 


We  represent  the  above  companies  as  eastern  sales  agents. 
We  sell  the  following  equipment  for  electric   railways: — 


Axles 

Cars,|Passenger,     Freight     and 

Express 
Cleaners    and    Scrapers,    Track 
Couplers,  Car 

Fenders  and  Wheel  Guards 
Gates,  Car 

Registers  and  Fittings 
Trucks 

Ventilators,  Car 
Ceiling,  Car 
Headlining 
Roofing,  Car 
Catchers   and   Retrievers, 

Trolley 
Wheels,  Car 


Armature  Shaft  and  Axle 

Strai  ghteners 
Armature    Buggies   and    Stands 
Babbitting  Molds 
Banding  and  Heading  Machines 
Car  Hoists 
Car  Replacers 
Coil  Tapping  Machines 
Coil  Winding  Machines 
Pinion  Pullers 
Pit  Jacks 

Signal  or  Target  Switches 
Tension  Stands 
Armature  and  Axle  Bearings 
Armature  and  Field  Coils 


Bearings  (Axle  and  Armature)  _ 

Brush-holders  and  Brush-holder 
Springs 

Brake,  Door  and  other  Handles 

Brake  Forgings,  Riggings,  etc. 

Car  Trimmings 

Commutators 

Controller  Handles 

Forgings  of  all  kinds 

Gear  Cases  (Steel  and  Malle- 
able Iron) 

Grid  Resistors 

Third-rail  Shoe  Beams  and 
Accessories 

Trolley  Poles  (steel)  and    wheel 


When  you  are  in  the  market  for  any  of  the  above  equipment 
or  material  send  us  your  inquiries.  We  will  personally  at- 
tend to  your  requirements.  In  other  words,  besides  the  goods 
we  give  you  service  worth  buying.    Centralize  your  buying. 


W.R.  Kerschner  Co.,  inc. 


50  Church  Street,  New  York 
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Fig.  1 

Solid  disc  from  ivhich 

blanks  are  rolled 


Carnegie  Rolled  Steel  Gear  Blanks 

In  various  lines  of  industry  the  question  of  gears  has  been  a  constant 
problem. 

This  problem  is  similar  to  that  common  among  railway  officials  some 
fifteen  years  ago  when  the  increased  sizes  and  overloading  of  cars  created 
a  demand  for  better  wheels. 

To  meet  that  demand  Charles  T.  Schoen,  after  careful  work  and 
experimentation,  invented  a  process  by  which  wheels  could  be  rolled,  and 
on  October  5,  1903,  were  produced  the  first  solid  rolled  steel  wheels 
made  in  the  United  States. 

These  first  wheels  were  rolled  from  cast  steel  slabs  and,  despite 
defects  due  to  imperfections  in  equipment  and  method  of  manufacture, 
gave  most  excellent  service  and  some  of  them  attained  phenomenal  runs. 
This  demonstrated  the  merits  of  the  solid  rolled  steel  wheel. 

July   1 ,    1 908,  Carnegie  Steel  Company  purchased  the  Schoen  Wheel 
Works  and  since  that  date  has  constantly  improved  its  products,  so  that 
the  solid  rolled  steel  wheel  is  now  well  known  to  railway  officials  as  the  most  reliable  wheel  for  heavy 
and  continuous  service.    The  chief  improvements  made  over  the  original  Schoen  method  are — 

I — A  rolled  steel  slab  was  substituted  for  the  original  cast  blank. 
By  reason  of  the  additional  amount  of  work  which  had  been  per- 
formed upon  the  steel  before  the  blank  entered  the  wheel  press  and 
rolls  this  produced  a  wheel  with  a  closer  grained  structure. 

2 — The  rolled  steel  slab  was  replaced  by  a  rolled  steel  disc.  By 
this  substitution  the  additional  work  due  to  rolling  is  supplemented 
by  a  blank  which  is  forged  cross-grained  to  the  axis  of  the  wheel  and 
then  the  tread  and  flange  is  further  rolled,  with  the  result  that  in  the 
finished  article  the  finest  texture  is  invariably  found  on  the  surfaces 
liable  to  wear. 

It  has  been  well  demonstrated  that  by  this  method  of  manu- 
facture it  is  possible  to  produce  the  very  highest  quality  of  wheels 
for  electric  and  steam  railway  service — wheels  in  which  there  is  the 
proper  distribution  of  metal  as  between  hubs,  webs  and  rims. 

Due  to  that  success  Carnegie  Steel  Company  has  offered  to  the 
trade  rolled  steel  gear  blanks  made  in  the  same  way  from  selected 
rolled  steel  discs.  These  are  furnished  to  gear  cutters  for  further 
treatment  and  use  in  high  duty  machinery.  Service  use  has  estab- 
lished the  superiority  of  gears  cut  from  rolled  steel  blanks  just  as  thoroughly  as  service  had  dem- 
onstrated the  superiority  of  the  solid  rolled  steel  wheel. 

Fig.  I  shows  the  disc  rolled  from  a  cylindrical  bloom  and  cut  to  length  by  a  rotary  shear  specially 

designed  for  that  purpose.     The  longitudinal  axis  of  this  disc  is         | 
the  center  of  the  gear.    It  is  then  placed  in  a  rolling  mill  from  which  | 

it  receives  simultaneously  forging  and  rolling  by  which  is  produced  | 

a    close    grained    structure    which,    when    properly    heat    treated,  | 

edthough  it  will  of  course  wear  out  in  time,  will  never  break.     The  | 

blank  as  it  appears  ready  to  have  the  teeth  cut  is  shown  in  Fig.  2.         | 
A  gear  worn  out  but  not  broken  is  shown  in  Fig.  3.    It  has  been  | 

in  continuous  service  on  the  bridge  drive  of  a  50-ton  hot  metal  | 

crane  for  more  than  a  year.     The  crane  loaded  weighed  about  100  | 

tons  and  served  at  a  hot  metal  mixer  where,  due  to  the  unavoidable  | 

presence  of  dirt,  carbon  in  a  graphitic  form,  etc.,  the  service  was  un-  | 

usually  severe,  and  where  the  use  of  cast  gears  had  been  most  in-  | 

adequate  and  unsatisfactory.    The  teeth  of  this  gear  are  worn  to  a  I 

thickness  of  |  in.  at  the  pitch  line  without  signs  of  fracture  or  | 

breakage.  | 

Carnegie  Steel  Company  makes  a  complete  range  of  carbon  steel  | 
blanks  for  spur  gears  12  to  36  inches  in  diameter.  Its  engineers  will  | 
be  glad  to  confer  with  users  requiring  the  very  best  service  and  heavy  | 

f"'«-  ^  duty  work.  I 

Worn  out  but  not  broken  | 

Carnegie  Steel  Company 

464  Frick  Building  Annex,  Pittsburgh,  Pa.  | 

1182  I 
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Fig.  2 
Rolled  Steel  Gear  Blank 
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25,000,000 
Chilled  Iron 
Wheels  In 
i\      r^         Service 

Standard 
for  69  Years 


ill 
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The  Chilled  Iron  Wheel  Has  Performed 
Its  Every  Function  at  a  Minimum  Cost 

For  Freight  Cars 

95  PER  CENT,  of  all  cars  in  this  type  of  service  are   equipped   with   Chilled   Iron   Wheels,   provided 
for   by   the   MASTER    CAR   BUILDERS'    STANDARDS,   as  follows: 

625  lb.  Wheel  for  Cars  of  30  tons  capacity.        725  lb.  Wheel  for  Cars  of  50  tons  capacity. 
700  lb.  Wheel  for  Cars  of  40  tons  capacity.        850  lb.  Wheel  for  Cars  of  70  tons  capacity. 

For  Street  Cars 

The   Chilled  Iron  Wheel  is  Standard  for  Street   Car   Service  in  95  PER  CENT,   of  all  cities  in   the 
United  States  and  Canada,  operating  100  cars  or  over. 

The  Reason 

Chilled  Iron  Wheels  possess  a  graded  hardness  of  structure,    which    is    ideal     for    service,     namely: 
HARD   TREAD,   SOFT  PLATES   AND    SOFT   HUB;    Chilled    Iron    will    not    CRUSH    OR    FLOW 
under  heavy  loads. 

A    demonstration   of   the    BEARING   POWER    OF  CHILLED   IRON   is   found  where   heavy   hoisting 

cranes   are   operated,   each   wheel   carrying    105,000  pounds. 

Chilled   Iron  Wheels  under  cars  of  70  tons  capacity  are  only  required  to  carry  25,000   pounds  each. 

The  Conclusion 

The   uninterrupted   use   of  Chilled   Iron   Wheels  for   69  years   under   95   PER   CENT,   of  the   nation's 
equipment  proves  that  no  other  material  can  match  them  for  economical   and   dependable   service. 

ASSOCIATION  OF  MFRS.  OF  CHILLED  CAR  WHEELS 

1229  McCormick  Bldg.,  Chicago 

Representing    forty-eight    wheel    foundries    throughout  the  United  States  and  Canada.     Capacity  20,000 

Chilled  Iron  IVheels  per  day. 

— 

n 
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F.  C.  S.  Wheels 

have  the  Right  Material 
in  the  Right  Place 


The  surface  of  tread  and  flange  contains  three  and 
one-half  per  cent  carbon  white  iron,  harder  than  tool 
steel,  insuring  long  wear. 

The  softer  hub  permits  easy  machining. 

The  arched  face  plate  gives  additional  strength. 

Reasons  why  you  should  use 
GRIFFIN  F.  C.  S.  WHEELS 

Less  wearing  away  of  metal  of  the  flange. 

Less  chance  for  derailment  at  switch  points  and  on 
curved  worn  rail  because  of  freedom  from  sharp  flanges. 

Less  wearing  away  of  metal  at  the  gauge  of  rail  be- 
cause the  rubbing  friction  is  at  a  minimum. 

Less  resistance  to  movement  of  the  car. 

Less  resistance  on  curves. 

Less  power  required  for  traction. 

Less  metal  worn  away  from  brake  shoe  per  unit  of 
work. 

Less  reduction  in  diameter  per  unit  of  service,  there- 
fore less  labor  in  removing  wheels  to  main- 
tain the  same  diameter  of  wheel  throughout 
the  same  car. 

Griffin  Wheel  Company 

McCormick  Building,  Chicago,  111. 

FOUNDRIES: 

Chicago  Detroit  Boston  Los  Angeles  Denver 

St.  Paul  Tacoma  Kansas  City 
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1     llL    Y    l^vJrV       REDUCED  HEIGHT         X     XV  U   V>l  IV I^ 

Insure  Easy  Riding  Cars  and  Low  Maintenance 


WHEEL  BASE  5  ft.  2  in. 

Mounted  on  26-Inch  Wheels  With  Springs  Over  Journal  Boxes 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down 


SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

MOTORS  AND  BRAKES  INSIDE  HUNG 

WEIGHT  OF  CAR  BODIES  16,000  TO  22,000  LBS. 

HEIGHT  FROM  RAIL  TO  CAR  BODY  BOLSTER  22f  IN. 


The  Public  Wants  the  Low-Level  Car 
—and  Speed— and  SAFETY! 


TAYLOR  ELECTRIC  TRUCK  COMPANY 

SEND  FOR  PORTFOLIO  TROY,   N.  Y.  ESTABLISHED  1892 
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Accidents  may  happen.       Be  prepared  to  keep 
bodies  clear  of  the  wheels  by  installing 

H-B  Life  Guards 


Accidents  will  happen.  It  is  use- 
less to  deny  it.  But  accidents  will 
be  robbed  of  most  of  their  gravity 
if  your  cars  are  equipped  with 
H-B  Life  Guards.  The  picture 
and  the  head  lines  of  this  advertise- 
ment tell  the  story.  And  this  is 
more  than  an  advertisement.    It 


is  a  message  to  roads  which  are 
fighting  to  gain  public  good-will 
as  a  means  toward  their  just  claims 
for  increased  revenue.  One  acci- 
dent outweighs  all  the  arguments 
in  the  world.  Don't  let  that  acci- 
dent be  a  bad  one  if  H-B  Life  Guards 
can   prevent   it.      Think   it   over. 


I  *  Write  for  the  long  list  of  roads  H-B  Guarded. 

I  The  Consolidated  Car  Fender  Co. 

I  Providence,  R.  L 

X 

I  General  Sales  Agent 

Wendell  «&:  MacDuffie  Co. 

i  61  Broadway,  N.  Y. 
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Safety  Cars  f oi 

FuUy  Equipped 


THE  Safety  Car  introduced  a  new  era  in  electric  railway 
practice.    There  is  not  a  city  property  that  cannot  profitably 
operate  safety  cars  at  least  some  of  the  time  on  all  lines,  or 
all  the  time  on  some  lines. 

A  still  greater  era  has  been  opened  up  through  the  service  rendered 
by  the  National  Safety  Car  &  Equipment  Company  in  supplying 
fully  equipped  safety  cars,  ready  to  run  when  received. 

From  the  very  birth  of  the  safety  car,  officers  of  this  Company  have 
been  prominent  in  its  development.  Their  fingers  have  been  at  all 
times  on  the  pulse  of  the  situation. 


Jieady  to  Run 


George  H.  Tontrup,  President 

E.  T.  Bronenkamp,  Vice  PratidenI 

Nic  Le  Grand,  Selling  Agent 

W.  R.  Kertchner,  Inc.,  Eastern  Selling  At^fil 


Safety  Car 

National  Safety  Car  & 

St.  Louj 
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Immediate  Delivery 

Ready  to  Run 


THROUGH  personal  contact  they  are  thoroughly  acquainted 
with  the  conditions  which  face  electric  railway  officials,  and 
are  in  position  to  solve  many  of  their  problems. 
No  matter  what  difficulties  may  seem  to  lie  in  the  path  of  an  electric 
railway  which  seeks  to  benefit  by  the  immediate  acquisition  of  Safety 
Cars,  there  is  a  possibility  that  this  organization  may  be  able  to  assist 
in  clearing  away  the  barriers.  In  any  event,  a  frank  discussion  of 
conditions  will,  without  committing  you  in  any  way,  place  before 
you  the  details  of  the  many-sided  service  we  are  organized  to  give. 
The  time  for  action  has  come.  Investigate!  Learn  now  all  that  is 
embraced  in  our  Service. 


Delivered  Immediately 

Equipment  Company 


Missouri 


Fully  Equipped 


We   are    representatives 

of  Hale  &  Kilbum  Corp. 

West  of  the  Mississippi  River 
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SKEE  BALL 

FOR  TROLLEY  PARKS 

The  Bowling  Game  with  a  Punch  that  has  a 
thrill  for  player  and  spectator  alike.  The  leaping 
balls  give  a  life  to  the  game  that  no  crowd  can  re- 
sist. A  smashing  big  success  for  five  years  and 
daily  growing  stronger. 


\\\ 


In  1917  the  PHILADELPHIA  RAPID  TRANSIT 
COMPANY  installed  in  their  WILLOW  GROVE  PARK 
5  SKEE-BALL  Alleys.  SKEE  BALL  became  popular 
immediately,  and  alleys  earned  more  than  twice  their  cost 
during  the  season.  Last  year  the  TRACTION  COMPANY 
installed  5  additional  games.  The  5  SKEE-BALL  Alleys 
during  1917  and  the  5  additional  alleys  during  1918  earned 
together  over  $12,250. 

SKEE  BALL  will  earn  just  as  much  per  alley  in  any  good 
ELECTRIC  TRACTION  PARK  and  will  continue  one  of  the 
most  popular  and  active  features  a  Traction  Company  can 
install. 

A  nimiber  of  Electric  Railway  Companies  who  own  their 
Trolley  Park  have  from  two  to  ten  SKEE-BALL  Alleys  in 
profitable  and  successful  operation. 

Write  for  Illustrated  Catalogue. 

It    will    be    wise    to    order    alleys    two 
months  before  opening  the  park,  season. 

The  J.  D.  Este  Company 

Owners  —  Patentees  —  Distributors 
1536  Sansom  Street,  Philadelphia 
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DoBsert 
Front-Connected 

Lugs. 


Dossert  Cable  Tap 


The  best  possible,  lowest  cost  connection 
for   every   type   of   wire   and   cable 


DOSSERT  CONNECTORS 


From  the  connection  of  two  small  wires  to  the 
jointing  of  the  heaviest  conductors  where  unimpeded 
flow  of  current  is  imperative,  Dossert  Solderless 
Connectors  cut  costs  to  the  bone.  They  eliminate 
trouble  from  insulation  spoilage  by  heat  of  soldering, 


and  replace  elaborate  preparations  with  the  simple 
tightening  of  a  couple  of  nuts.  The  exclusive  DOS- 
SERT tapered  sleeve  gives  large  contact  area  held 
permanently  tight.  The  power  houses  of  the  leading 
electric  railways   employ  them   in   large  quantities. 


Write   for  catalog  describing  the  Dossert  way 

DOSSERT  &  COMPANY 


H.  B.  LOGAN,  President 


242  West  41st  Street,  New  York 


JVe    make   with    strict   attention    to 
quality  of  materials  and  workmanship 

Transmission  Wire 
Trolley  Wire 
Telephone  Wire 
Steel  Contact  Wire 
Wire  Strand 
Insulated  Wires  and 
Cables  of  all  kinds 

John  A.  Roebling's  Sons  Co. 

Trenton,  N.  J. 

Branches: 
'.         New  York     Boston     Chicago     Philadelphia    Pittsburgh 
j  Cleveland     Atlanta     San  Francisco     Los  Angeles 


Seattle 


Portland,  Ore. 


BLES 


'J 


^ 
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CYPRESS 

"THE  WOOD  ETERNAL"  | 

is  NOT  the  Best  Lumber  for  ALL  Rail-  | 
way  Purposes.  For  certain  specific  appli-  j 
cations,  however,  in  which  railways  have  j 
large  lumber  requirements,  the  use  of  | 
all-heart  Cypress  develops  very  large  | 
economies  in  maintenance  costs.  For  ex-  | 
ample,  the  Railway  Signal  Association  | 
in  its  standard  specifications  for  wood  to  | 
be  used  for  "Trunking  and  Capping"  has  i 
always  placed  all-heart  Cypress  among  | 
the  first  choices  in  the  list  of  suitable  | 
woods.  I 

The  Railway  Signal  Association  makes  | 
its  recommendations  as  a  result  of  defi-  I 
nite  knowledge  of  the  subject,  and  its  | 
membership  includes  many  able  men  | 
who  are  Cypress  enthusiasts.  We  gladly  | 
refer  all  doubters  as  to  Cypress  superior-  | 
ity  to  any  well-posted  railway  engineer  | 
who  has  had  experience  with  Cypress, 
"the  wood  eternal." 

The  same  conditions  of  service  which 
make  Cypress  superior  for  "Trunking 
and  Capping"  are  present  in  many  other 
railway  lumber  requirements,  such  as 


miiiiiiiniiniiiuriMiiiniiimiiiiiiiiiuiiiuiiiiMiiinniiinniiniiiuMiiiiMUiniiiMiiMiiiiiniiniiiniiiiiiiiiiiiuMiiiiiiiiitiiiiiiiiiiiiiiuiii^ 


FENCING 

and  similar  purposes  where  the  material  is  ex- 
posed constantly  to  the  weather,  and  where  it 
is  consequently  essential  that  it  shall  be  highly 
capable  of  resistance  to  decay.  That  is  the 
great  and  particular  value  of  Cypress — it  is 
highly  resistant  to  decay.  (All-heart  espe- 
cially.) 

If  railway  men  in  general  will  study  the 
question  of  wood  durability  for  other  uses  as 
carefully  as  Railway  Signal  men  have  studied  it 
in  connection  with  "Trunking  and  Capping," 
there  will  be  a  lot  more  all-heart  Cypress  used 
in  railway  service — to  the  very  great  economy 
of  the  companies  using  it. 

Our  data  ia  at  your  service. 

SOUTHERN  CYPRESS  MFRS'  ASS'N 

1265    Hibemia    Bank    Building,    New    Orleans,    La.,    or 
1265  Heard  National  Bank  Building,  Jacktonyille,  Fla. 


3 


(Three) . 

Simple  Parts 


and  only  three  parts,  make  up  White's  Porcelain 
Trolley  Hanger.  This  is  a  big  advantage  in 
shortening  the  time  and  labor  of  installation  and 
in  lengthening  the  service  life  of  the  hanger. 


WHITE'S 

Porcelain 

Trolley  Hanger 

consists  of  the  sherardized  malleable  iron  yoke, 
the  heavy  glazed  porcelain  insulator  and  the 
"stud" — a  standard  bolt,  sherardized  or  furnished 
in  bronze. 

The  illustration  will  convince  you  of  the  ease 
of  installation  and  alignment.  You  can  see  that 
this  hanger  will  give  service,  too — there  is  no 
possibility  of  the  insulation  "breaking  down"  or 
cracking. 

We  will  send  you  a  sample  and  it  will  tell  its 
own  story  to  you.  Let  us  give  you  quotations  on 
complete  hangers  or  parts  which  we  have  in 
stock  for 

Immediate  Delivery 

T.  C.  WHITE 

Electrical  Supply  Co.  | 

1122  Pine  Street,  St.  Louis,  Mo.  | 

Foreign    Representatives:    Forest    City    Electrical      | 
Service  Supply  Ck>.,  SaUord,  England  | 

^iiiiiiiiiiiiiiniiiniiiimiiiiiiiiitiimiiiiiiiiiiiiiiiiiiiimiimiuiiiiiiiniiiiiiiiinimiimiimiiiiiiniiimiiimiiiiiiuiiHiiiiHuiiiiniiiimm 


March  22,  1919 


Electric    Railway    Journal 


151 


sr iiiiimiijiiiiiiiiiiiijiiiuiimiiiiiiiiiimiiiiiiriiiiiiiiimiiimiiimiiiiiiiiiiiimii uiiiJiuiiiiiiiiniuiiniMJuiiinn»<uMiiiniiiiiHiiiuiiiiiriiniiiiiuMiiiniiUMiiiiui{n»inuiiiiiiii»iiimiimiiiiiiiiiiniimiiiiiiiiiiiiiiiuiiiiiiiiiimiiuiiiimiiiiiiuiuiiiiuiiuiiiiniiuui| 

I  Frankel  Solderless  jCable  Taps  { 

The  quickest,  the  easiest  way  to  connect  without  solder,  a  branch      | 
of  solid  wire  or  stranded  cable  to  the  main  wire  I 


rWESTINCHOUSCl 
ELtCTRIC 


Simply  place 
the  hook  over  bared 
part  of   cable,  insert  the 
shoe  and  screw  up  and  good 
contact    is    made.      Insert    the 
bared  end  of  branch  cable  in  the 
connector  and    tighten  the   com- 
pression   nut.     Supplied    for   all 
sizes  cable  or  wire. 

Smd }cr  miniature  calalague  \B-3 


Westinghouse  Electric  &  Mfg.  Co. 
East  Pittsburgh,  Pa. 


JrSnket 


Sole  Agent  in  the 
United  States 


Save  Labor— Save  Solder— Save  Wire 


TiiiiiiiiMiiiiuiHiiiiiniiiiinuiiiiiiiiniiiuiiiiMiiuuiiirMHiiMnitMiiiiniiiuiinirMiiiriiiiiiMiiiiniiiMniiHiiiMiiniiiniirinitiiiiiiiiiiiriniiMiiiiiMniriinru 


No  Gloves 
^but  SAFE 


Your  lineman  may  think  the  wire 
he  is  about  to  cut  is  dead — but  he 
probably  won't  give  it  much  thought 
at  all  if  he  is  using  Rimco  Rubber 
Insulated  Pliers.   He  knows  he's  safe. 

Rimco  is  the  standard,  up-to-date, 


side-cutting  plier  and  is  tested  and 
guaranteed  by  the  Electrical  Testing 
Laboratories  to  10,000  volts. 

Rimco  Pliers  are  extensively  used  by 
electric  railways.     Write  for  details. 


Rubber   Insulated    Metals    Corporation,   Plainfield,  N.  J. 


RUBBER   INSULATED 

rwi  Mil  UcWd  Mtf  mih4  Im 
Vii9.9.9.  v«li(  br  th«  etoctrtal 
Titlina   takwatarwt   ar   n«w 

to;:.."i«MAR:5,.i9t.© 

CAUTION 
At>>yt    M«   (hM    -'RIMCO"* 
l>LAINnELD.  N.  J.  Ii  m^tl 
•It   Ihc   MtnUIMn   of   tllHt    «• 

cuARAiwTee 

W«  cnUWriM.  an  "atMCO" 
B»l>bw  l«««»to<  ffc*..   >yM» 

(•  b«  (H^Rm  ■«  WWrtMllMW 

Jn  ommM  aad  liniikm^t^p. 
KIBBER  IN$4n.ATED 

METALS  CORPORATION 

PtALNFIEU),  N.  J.,   ir.  B.  A. 

JerlalKo,8-,5148 


SAI.ES  AGENTS — Electric  Service  Supplies  Co.,    l"th  and  Cambria  Sts..  Philadelphia 
Canadian  Agent:  Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto  and  Winnipeg. 


Exclusive  Export  Agents 
International 

'Western  Electric^  Compan/ 
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Ramapo  Automatic 
Safety  Switch 
Stands 


RAMAPO 
Automatic  Switch  Stands 


"Safety First 


That  kind  of  equipment  must  be 
built  or  purchased  by  a  railroad 
which  will  have  100  per  cent,  effi- 
ciency; otherwise  the  railroad  nul- 
lifies and  negatives  the  safety-first 
idea.  A  "safety-first"  switch  stand 
is  a  good  object  lesson  in  the  safety- 
first  movement. 


The  Automatic 
Safety  Switch 
Stand  if  trailed 
when  set  wrong, 
allows  the  points 
to  be  thrown  by 
the  first  pair  of 
wheels,  and  they 
remain  in  this  posi- 
tion until  reset  by 
hand  or  the  switch 
is  trailed  from  the 
other  side. 


The  Automatic  Re- 
turn Switch  Stand 
allows  the  points  to 
be  forced  open  when 
trailed,  and  they  re- 
turn to  their  original 
position  after  each 
pair  of  wheels  pass. 
This  makes  the  oper- 
ation similar  to  a 
spring  switch,  which 
can  be  set  for  either 
side  by  the  use  of 
the   stand. 


Tee  Rail  Special  Work  for  Interurban 
Lines  and  Private  Right-of-Ways 

Manganese  Construction 
Street  and  Steam  Crossings  a  Specialty 

'RAMAPO  IRON  WORKS- 

'  HILLBURN- NEW  YORK.  - 

"Mantsat  HILLBURN  NYand  NIAGARA  FALLS  NY  At»-»/*CW?cf  50  CHURCH  ST 


Ramapo  Automatic 
Return  Siuitch 
Stands 


Metal  Tickets 

for 

Fare  Register 


Enlarged  to  If  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tickets. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 

Established  1802 

* 

Waterbury,  Conn. 


New  York 
Chicago 


Boston 
Detroit 
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Every  bit  of  metal  that  goes  into  "Eureka"  products,  whether  it  is  brass,  phosphor  bronze  or 
copper,  is  new.    Not  a  grain  of  scrap  is  used  and  every  part  is  guaranteed  to  be  as  fine  as 
first  grade  material,  expert  workmanship  and  rigid  inspection  can  make  it. 

We  carry  a  large  stock  of  standard  parts  and  can  ship  your  orders  with  the  least  delay. 
Special  parts  can  be  made  to  your  order  and  our  plant  is  so  thoroughly  up-to-date  in 
man-power  and  equipment  that  our  deliveries  will  surprise  you. 


Our  greatest  output  is  sqtis faction.     Let  us  supply  you. 


Write  for  Catalog 
covering   materials 
wanted.    Information   and 
estimates  gladly  furnished 


The  Eureka  Company 

North  East,  Pa. 


We  also  manufacture  Com- 
mutators, Brush  Holders, 
Controller  Contact  Fingers 
and  Segments  and  Sleet  Cut- 
ters, Bearings  and  Bushings, 
Copper  and  Bronze  Forg- 
ings  and  Castings,  Line 
Materials,  etc. 


niiiiriiiitrniiiiiiiiiMiiitriinilMlinriiiiiiiiiiiiiriniiMiniiiiiinMiiriliniriiiiiiiiiinrilurtllintliiiliMnirMiiitiinirilllrrMnrMiiiniiiiMllliMiiiiiininiiiiiiiiiiiiMiiMniiiiniriiniiiinrilinriiiu'MiitiiiiiiMliiiiiiirtiiu  iiniiiMiiiriiiiriiiitiiliifilltrillinillt?. 


PAXSON 

— the  best 

BROOMS 

for    Electric    Railways 

Whether  it's  to  remove 
snow,  ice,  mud  and  debris 
from  track,  switches  and 
frogs,  or  to  clean  the  rails 
before  welding  or  joint- 
ing, there's  a  Paxson 
Broom  for  just  that  serv- 
ice. Split  bamboo  bristles 
or  steel  wire  splints — with 

or  without  a  chisel  on  the  other  end  of  the  handle  .  You 
can  cut  costs  here — and  get  better  service.  Write  for  data. 


I  J. W. Paxson  Co. 

1021  N.  Delaware  Ave. 
Philadelphia,  Pa. 
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Remove  the  Menace  of  the  Ice  Gorge 

Destruction  of  railroad  bridges  and  washouts  along  river  banks  are  easily  prevent- 
able. Anticipate  the  ice  gorge  by  blasting  the  frozen  rivers  that  menace  your 
right  of  way. 

Red  Cross  Explosives 

being  low-freezing,  are  especially  well  fitted  for  this  work. 
The  methods  are  simple — the  cost  is  low — the  results  save 
thousands  of  dollars  and  costly  inconveniences. 

May  we  send  you  our  booklet  on  Ice  Blasting? 
E.  I.  du  Pont  de  Nemours  &  Co. 

Powder  Makers  Since   1802 
Wilmington  Delaware 


^!  _ 
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WEISS  SWITCH  LOCK 


Watertight 

Non-Freezable 

Mud-Proof 

Sand-Proof 


No  More 

Split 
Switches 


A  safety  necessity  for 
street  and  interurban 
railways.  Locks  both 
right  and  left — no 
chance  of  a  split 
switch — few  part  s — 
safe,  dependable,  sim- 
ple in  construction  and 
easily  installed.  Fits 
any  rail  section.  Used 
by  many  prominent 
roads.  Send  us  a  trial 
order  and  put  them  to 
the  test. 


Simple  and 
Indestructible 


This  switch  lock  is  exceedingly  simple  in 
design,  having  very  few  parts,  none  of  which 
are  complicated.  The  box  is  absolutely 
tight,  to  prevent  loss  of  oil,  with  which  it 
is  filled.  It  has  a  stuffing  box  where  the  con- 
necting rod  passes  through  to  prevent  the 
entrance  of  water  or  dirt. 

The  heaviest  traffic  will  not  interfere  with 
or  damage  the  Weiss  Switch  Lock. 

You  can  Install  one  on  approval,  for 
30  daya'  trial,  but  be  sure  to  clve 
meaeorementB  from  top  of  rail  to 
ooiUer  of  bolt  holes. 


WEISS  SWITCH  LOCK  CO.,   600  E.  Capitol  Ave.,  Springfield,  111. 
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U.  S.  G.  Brushes    U.  S.  G.  Mexican 

Graphite  Curve  Grease 


To  increase  operating  efficiency — for 
longer  wear  and  greater  mileage — 
specify  U.  S.  G.  Brushes. 

We  manufacture  certain  standard 
varieties  of  brushes,  but  our  specialty 
lies  in  designing  and  manufacturing 
the  type  of  brush  to  meet  any  given 
needs — YOUR  needs. 

Specify  your  requirements — let  us 
specify  the  brush. 


gives  added  life  to  your  rails  and  car 
wheels  and  reduces  labor  costs  (the 
big  item)  to  a  minimum.  Put  on  the 
rails,  it  defies  the  weather  and  stays 
put. 

To  try  it  is  to  use  it  continually. 


The  United  States  Graphite  Co. 

Saginaw,  Mich.  U.  S.  A, 
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Compressors  for  Air  Brake  Equipment- 

H  Lubrication — 


The  thoroughness  with  which  this 
important  detail  has  been  worked 
out  is  an  index  to  the  complete 
design  and  careful  construction  of 
these  improved  compressors  for 
air  brake  equipments. 

Let  us  tell  you  more  about  them. 
Send  for  Bulletin  1S25-A. 


tlv/Aukee,  Wis.  U.iS.A, 
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REDUCE  YOUR  FUEL  BILLS 

by  using  | 

FOSTER  SUPERHEATERS 

s 

B 

Save  Steam  Increase  Capacity  of  Boilers     f 

Eliminate  Water  Troubles  in  Piping 

Protect  Turbine  Blading — Reduce  Condensation  Losses 

Can  be  installed  in  any  boiler  or  in  separate  setting. 

Many  Electric  Railways  now  use  them  of  which  the  following  are  typical: 


The  Connecticut  Company. 

CharleBton  Consolidated  Railway  &  Lljhtinjr  Co. 

The  Cleveland  Kailways  Company. 

Wilmington  &  Philadelphia  Traction  Co. 

Havana  Elc<  trie  Railway,  Light  4  Power  Company. 

Illinois  Traction  Company. 

Jamestown  Street  Railway  Company. 

Milwaukee  Electric  Railway  &  Light  Co. 

Rochester  Hallways  A  Light  Co. 

New  York.  New  Haven  Ic  Hartlord  R.R.  Company. 

Philadelphia  &  Westchester  Traction  Co. 


The  Rhode  Island  Company. 

Stone  Sl  Webster. 

Iowa  Railway  &  Light  Co. 

Toledo  Railways  &  Light  Co 

Wisconsin  Traction.  Light,  Heat  &  Power  Co. 

Winnipeg  Electric  Railway  Co. 

Republic  Railway  &  Light  Co. 

Reading  Transit  &  Light  Co. 

Virginia  Railway  St  Power  Co. 

Lackawanna  &  Wyoming  Valley  Traction  Co. 


POWER  SPECIALTY  COMPANY 

111  Broadway,  New  York        • 

Boston  Philadelphia  Pittsburgh  Chicago  San  Francisco 
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COMMUTATORS   and    SEGMENTS 


Cameron   Commutators 

The  exceptionally  sturdy  design  is  the 
result  of  many  years  of  specialization  in 
better  commutator  building.  After  as- 
sembling they  are  made  absolutely  tight 
by  hydraulic  pressure.  Guaranteed  to  be 
true  to  gauge  and  free  from  defects.  No 
trouble  from  loose  bars. 

Cameron  Bars 

They  are  exceptionally  high  in  conduc- 
tivity. Made  from  pure  hard  drawn 
copper  and  not  drop  forged. 

Inserted  lugs  may  be  ordered,  ready  for 
armature  lead  connections. 

Write  for  Catalogue  and  Prices 


CAMERON  ELECTRIC  MFG.  CO.,  Inc. 

ANSONIA,  CONNECTICUT,  U.  S.  A. 


i 
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A  Long  Train  of  Good  Qualities 

DuPont  Fabrikoidjgives  lasting  service — perfect  cleanliness — enduring  beauty.  It  is  the 
modern,  sensible  covering  for  cushions  in  passenger  coaches,  cabs  and  cabooses.  Designed 
to  be  better  than  leather  and  plush,  it  happens  to  be  cheaper  also.  Many  roads  have 
taken  advantage  of  this.     Do  you  wish  samples? 


DuPoNT  Fabrikoid  Company 

WILMINGTON  DELAWARE 

Railway  Dept.  Representative 

Wendell    and    Mac  Duffie    Company 

61  Broadway,  New  York  City 
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TRIU 


Over  Maintenance  Costs 

UNIFORM 
RELIABLE 

"Le  Carbone" 
Carbon  Brushes 

Talk  for  Themselves 

W.  J.  Jeandron 

173  Fulton  St.,  New  York  City 

Canadian  Distributors: 

Lyman  Tube  &  Supply  Co.,  Ltd. 

Montreal  and  Toronto 

Pittsburgh  Office:  636  Wabash  Bldg. 


The  One-Man  Car 
The  "Star"  Lathe 

Both  solve  electric  railway  problems. 

The  One-Man  Car  does  the  work  of  heavier,  more 
expensive  equipment  on  the  road. 

The  "Star"  Lathe  does  the  work  of  heavier,  more 
expensive  equipment  in  the  shops. 

If  quantity  and  quality  of  repair  work  count  BUY 
"Star"  Lathes.    They  will  save— 

(1)  Floor  space 

(2)  First  cost 

(3)  Repair  work  costs 

Because  the  "Star"  Lathe  is  built  to  increase  the 
scope  of  the  "small  lathe,"  it  is  built  with  the 
highest  accuracy  and  rigidity  so  that  it  can  do  work 
that  fofmerly  had  to  be  handled  on  heavier  lathes. 

Write  us  for  details  of  the  possibilities  of 

the  "Star"  Lathe  in  your  shops.     Ask  also 

for  the  new  "Star"  Lathe  Catalog. 


The 


Seneca  Falls  Mfg.  Co.,  Inc. 

385  Fall  Street,    Seneca    Falls,   N.   Y. 
t   I     .^     . 
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The  CLEVELAND  Fare  Box  success- 
fully handles  the 

Zone  System  of  Fares 

and  Fare  Collection  Under  the 

"Service  at  Cost"  Plan 

They  accommodate  any  rate  of  fare,  any  kind 
of  tickets  and  successfully  meet  all  fare  col- 
lection conditions,      ^sk  us  for  particulars. 

The  Cleveland  Fare  Box  Co. 

Cleveland,  Ohio 

Canadian  Branch,  Preston,  Ont. 


QiiiiiiiiiiiiiiiiiHiiiiiHiiiiiiiiiiiiiuiiiiiiiiiiniiiiiHiiiiiiMiiiiniiiiriiiiinniiiniiiiiMiiiniiiiHiiiiiiniiimiiiuiiiiiiiiiiiiiiiinMiiiiiiiiiMiiiHiiiiMiiiiinii 
wiimiiiiinMiinniiiiiHiiiHMiiiHiiiiiiMiiiHiiiiiHiiiiHiiiiinMiiiiiiiiiiiiiiiuiiiituuinuiiiiiiiiiiniiitniiiuiiiiniiimiiiiiiiiimiiiitiiiiiiiiiiiiiiiiiiiiiiii^^ 


McGill 
Ticket 
Punches 

operate  with 
hair  -  trigger 
accuracy. 

They  cut 
clean  and  are 
durable  and 
satis  factory 
in  service. 

Ask  for 
Cata- 
log 
26. 


A  Great 
Improvement  in 
Coin  Changers 


lOc 


The  McGill  HIGH-SPEED  Lever-operated  Changer  is  now  built  with  a  gear 
movement  instead  of  a  curved  cam.  If  desired  a  fifth  barrel  can  be  attached, 
which  will  meet  all  practical  requirements  of  fare  collections.  The  new  ma- 
chine can  be  supplied  to  eject  quarters,  dimes,  nickels,  single  pennies,  or  4  or  5  pennies 
at  one  time.     Also  i  nickels  at  a  time;  also  metal  checks  for  fare  box  serviece. 


|McGILL  TICKET  PUNCH   CO.,  542  W.  Harrison  Street,   CHICAGO  | 

nmimiiiiiiim iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiniiiiiiiiiiiiniiiiiiiiiiinMiiiiiiiiiiuiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiM  imiim " mm" > mmmiiiimi; 
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E  ARLL 

Try    out   these  Catchers   and 
Retrievers — 
And  you  will  do  as  other 
railways  have  done 


Made  by 

the  only  concern  in 
America  making  trol- 
ley Retrievers  and 
Catchers  exclusively. 

That  means  good 
craftsmanship. 


You  will  standardize  on  them. 
Roads  that  were  fully  equipped  with 
other  makes  have  had  this  experi- 
ence. We  will  be  glad  to  help  you  in 
the  vital  matter  of  cutting  costs  and 
rendering  better  sendee,  by  sending 
you  samples  upon  receipt  of  data  re- 
garding your  equipment,  speed, 
trolley  tension,  etc. 

C.  I.  EARLL,  York,  Pa. 


iiiiiiiiiHiiiiiiiiimiiiiiiiiiiiiiniiiijuiiijiiui»iiiuuiiJuiiiuiiiijiiii»niiniiiiiiMiiJuniiiiiJuiiiiiriiniiiiiMiJiriiiiiMj»iiitiiiiiMiHiiiiiiiiiniiji»iiiMijiiMiiniiiiiiunriinMiiniii»Miiiniiiuiiiiniiii»iniiiinu 


Take  off  one  car— and  still  get  the 

same  car  mileage! — 

with 

ROLLWAY  BEARINGS  | 

A  railway  compared  two  26-ton,  four-motor  cars,  one  with  plain  bearings  and  one  with  I 
Rollway  Bearings,  over  a  12.7  mile  line  with  the  same  motorman  and  under  the  same  I 
physical  conditions.  i 

The  Rollway  Bearings  car  not  only  used  10.15  per  cent,  less  energy,  but  it  made  the  i 
run  in  55  instead  of  61  minutes.  | 

This  saving  of  9  per  cent,  in  running  time  is  almost  the  equivalent  of  9  cars  for  10  I 
for  the  same  car  mileage  1  | 

The  Railway  Roller  Bearing  Co. 

Syracuse,  N.  Y. 

c 

iimMiiiiiiimiMiiHiimiiiitiiiiiiiiimiiiiiniiiiiiiiiiHiimHiiitiimiiiitiiiiitiiiiMiiiiiiiiiHiiiiiiiiiitiiiiiiiiiiHiiiiiiiiiiriiiniiiiimMim^ 


iifiiiiiiiiiittiiiiiiiiimiiii 
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Hard — Tough — Cool-running 


The  Ideal 
Armature  Metal 


It  will  pay  you 
to  investigate 


I  E.  L.  Post  &  Co.,  Inc.,  Sole  Manufacturers 

I  50  Cliff  Street,  New  York 

iiiiiiriimiiMiiarMiiiMiiiiiiiiiniiiiiiirriiniMnniiiiiiriiiiiirMiiirMiiiiMiinMiniiiiiiiiiiinrriiiittiiiiitiiiitriiiiiriiiHiiiiitriinrriiiitriinrriiiiriiintiiiiniiint^ 

jimiimiiiiiiiiiimiiiimiiiimiiiiMiiimiiiimniimiiiimiiimiiiiiniiMniiMmiiimiiimiimiiiiiiiiiiiiiiimniMniiiiiiiimiiir^^^ 


Operating  Cars  Without 
Gear  Cases  is  Expensive 


and  unnecessary  if  you  will  order  your  requirements 
before  your  stock  is  exhausted. 

Make  due  allowance  for  prevailing  conditions 
affecting  manufacture  and  delivery. 

We  have  sufficient  stock  of  raw  materials  to  take 
care  of  orders  booked,  as  well  as  your  requirements  for 
three  months  commencing  shipment  8  to  10  weeks  from 
receipt  of  order. 


THAYER  &  COMPANY,  Inc. 

Ill    BROADWAY,    NEW    YORK    CITY 


niiiiiuiiiiimiiiiiiiuiiuuiiiiiu»iiiniMMniiiJuuuiiin»iiiiniiiuii»uiruiiiuuiHMiiuiiiuiiiMiinuiinMiijiiiiMijii»iiiHnuuiiiuiujii»iiinMiiiiriiiiiuMjii»inui»iHMiiiMiiiiM!iiiMiiiMiiiiiuii»Hiiiii»iin»iiii 
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MB  Grid  Resistors 

ARE  MADE  RIGHT  AND  STAY  RIGHT    I 


No  resistors  get  more 
abuse  than  those  under 
a  car. 

They  are  abused  elec- 
trically by  careless  oper- 
ation of  the  controller. 

They  are  abused  me- 
chanically by  exposure 
to  dusty,  muddy  and 
stone-littered  streets. 

Until  the  arrival  of 
E  M  B  drawn,  non-cor- 
roding grid  resistors, 
troubles  from  these 
sources  seemed  unavoid- 
able. 

E  M  B  grid  resistors 
actually  have  made  this 
part  of  your  equipment 
troubleproof. 


THE  ELLCON  COMPANY 

50  Church  Street.  New  York 


iiiiniinniiiniimniHiniiinmmiiiiimiiimiiiiniiniiiiiiiiiiiiiiiuiinimimiiiiinnr 
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"STANDARD^^  | 

Steel  Tires  Steel  Tired  Wheels  I 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies  Rings  Roll  Shells 

Steel  Springs 


BRAND 


"The  'Standard'  Brand  on  your  material 
is  an  assurance  of  eventual  economy." 


BRAND 


STANDARD  STEEL  WORKS  CO. 


GENERAL   OFFICES: 


MORRIS  BUILDING,  PHILADELPHIA,  PA. 


CHICAGO 
ST.  LOUIS 
HAVANA,  CUBA 


RICHMOND 
SAN  FRANCISCO 
NEW  YORK 
MONTEREY,  MEX. 


MEXICO  CITY 
LONDON,   ENGLAND 
PARIS,   FRANCE 


^iintiniiiiiiiiiiiiiiniiiiiiiiuiiniininiiiiiiiihiiiiiiniiiuiiiuMiiiiiniiiiMinuMiiiiiiniiMiiiiiMiiiiMiiiMtJiuiiiitiiiiitriiiiiMiiiiiniiiriiiiMiiiitin 
£jiiimfiiiiiniiiHmiimMMiHmmimmiiiiHMiiinriiiiimiiimimiiiiiiHiiimiiinrmniimHiiiiiiimimiinminm  iJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiMiiiiMniiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiinMiniiiiiiiitiiiiiiiiiiiiiiintiiin^ 


You  Are  Never  in  Doubt 

when  your  road  is  protected  by 

Nachod  Signals 

No  matter  what  your  road  conditions  are,  a 
Nachod  will  take  care  of  them.  There  are  7 
types  of  Nachods  for  all  service,  from  high  speed 
interurban  to  city  travel. 

Write  for  information 
Nachod  Spells  Safely 


NACHOD  SIGNAL  CO.,   Inc., 


LOUISVILLE. 
KY. 

PACIFIC   COAST   REPRESENTATIVES 
ECCLES  St  SMITH  CO.,  Portland,  Oregon,  San  Francisco,  Cal., 
Los  Angeles,   Cat.  2224 


vlilllllllllllliiiHlllllllllliiiiiiiiiijjiiMiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiii'iiiimiiiiiriiiiiiiiiiiniiiiiiiiiitiiiiiiinB      ^lllllllllllllimillimilimillllllllllllllllltllinriiiMnniiiiiii 


used  throughout  for  ppwer 
Ii§htin55i&nalling  andinteriockin^ 

KERITE^k^L^SCOMPANT 


CHICAGO 


iiiiiHiiiiiiiiiiitiillllilie 
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TRUCK  WITH  TOWER  IN  RUNNING  POSITION  i 

This  3-Section 

TRENTON  TOWER  | 

is  not  only  more  convenient,  but  stronger  than  i 

the  older  tj'pe.  | 

The   top   section   is   reinforced   by  the   inter-  I 

mediate    section.      The    3-section   design   makes  | 

it    possible    to    raise    the    platform    16    inches  I 

higher   and   drop   it   12   inches   lower  than  can  I 

be  done  with  the  old-style  2-section  tower.  | 

We'll  gladly  send  you  details.  I 

J.  R.  McCARDELL  CO.  | 

Trenton,  New  Jersey,  U.  S.  A.  | 

4tiMirtiiiiiiiiiHiiuiriiiitiiiiriiiiiiiiiiiiiiiiriiitii)iiiiiiitriiiitriiiiiM)iiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiii[iiiiriiiiiiiitMiiiiiliiiiiitiiiitMiiMiin 
iilllllliliini iiiriiiiitiiiimiiiiiiiiiiiiriiriiii iiiiniiiiiiliiu iiiillliilllliiuniiiiiiiiilllllllimiriiriJiiiiiillliiriiiJiiiitniiiiy, 

^N.              WEATHERPROOF  WIRE  1 

AND  CABLE  I 

PAPER  INSULATED  I 

UNDERGROUND  CABLE  I 

(Single,   Duplex  and  Three   Phaee)  i 

TROLLEY  WIRE  i 
(Round,  Grooved  or  Flfura  8) 
BARE  COPPER  WIRES  AND 
CABLES 

MAGNET  WIRE 
(Cotton  or  Asbestos) 

Amarieaniie  Robber  Corered  Wire  Galraniied  Iron  and  Steel 

Incandescent  Lamp  Cord  Wire  and  Strand 

AMERICAN    ELECTRICAL   WORKS 

PUUipsdsJe,  R.  L  if 

Boston,  176  Federal:  dilcuo,  113  W.  Adsms:  ClnclonsU,  Traction  Bldi  -  i     I 

NewVork,  233  Bway:  San  Francisco.  812  Howard;  Seattle,  1001st  Ave.  S).  i     = 

atiliiiiiitriiniiiniiiniiiitiiiiiiiiiiriiiiiiiiiiiiiiiiiiiirtiiiiMiitiiiiniiiiHiiiniiiiiiiiiiiriiiitiiiiiiiri)iiiiiHiiiiiniiitiiiniiiiiiiiniiiimiiii)iH     7iiiiiiiiriiiiiiiiiiiiiiiiiiriiiuiiiiriniiMiiirii)irriiiiMiiitiiiiirMiiiitiitrriiiiiiiiiiriiiiriiiiiiiiiiiiiiriiiiiiililiiiiirMiiriiiiiitiiiirtiiiiiiiiiiriiiR 
HiiiiiriiiiiiiiiitiiiriiiiiiiiiiMiiiMiiiriiiitrn iifiiiiitiiiiiriiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiriiiiiHiirMiiirMtiiiiiiiiiiiitiMiiiniiiMiiiiiiirtHii:^     aiiiiiiiiniiuiiiiliiliiiiiiiiiiiiiiiHiiiiiiiiiiiiiiitiiiiiiiiiittiiiiiiiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiim 


Steel  Poles 

For  Every 
Pole  Purpose 

Cut  shows  Bates 
Steel  Poles  In  Electric 
Trolley  Line  Service 
by  Des  Moines  City 
Ry.  Co.,  Des  Moines, 
Iowa.  Over  2100 
Bates  Poles  in  use  In 
Des  Moines,  mostly 
Trolley  Service  and 
some  Street  and  Park 
Ugbtlng. 

Bates  Steel  Poles  are 
becoming  universally 

g)pular. 
epeat  orders  testify 
tbelr  general  suitabil- 
ity for  every  Pole 
purpose.  Telegraph, 
Telephone,  Power 
Transmission,  Elec- 
tric Trolley  Lines, 
Electric  Lighting, 
etc.  Highest  class 
and  most  up-to-date 
steel  pole  equipment 
in  the  world.  Our 
STEEL  POLE 
TREATISE  tells  the 
Story.  Ask  for  it. 
About  2000  tons  of 
steel  constantly  on 
hand:  Immediate 
shipments  and  lowest 
prices. 

Tubular  Steel  Poles 
cost  50  per  cent,  more 
than  Bates  Steel 
Poles,  yet  Bates 
Poles  are  100  per 
cent,  stronger  —  wIU 
last  100  per  cent, 
longer,  cover  a  much 
broader  range  of 
adaptability  and  are 
much  more  artistic 
than  Tubular  Poles: 
ask  us  to  verify  these 
facts. 


I  Bates 

I  Expanded  Steel 

I  Truss  Co. 

i  208  S.  La  Salle  St. 
I  Chicago,  111. 

i  U.  S.  A. 


^■••■iHiiijiriiiiiniiriiiiiiiiiiiiiiiiiiiiMiiiiiiiitiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiitiiiiinuitiitiiiiiiiirriiiiriiiiiiiiiiiiiiiiiiiiM 
■iiiiiiuiiuiittmiiinuiiiimimMiniiiiniiiniiintiiiniiiiniiiiMiitMniiiiiMinuMniriiiniiiniiiiuit)niiiiiiiiiiiiiiiiniiiiiiiiiiMiiun»^ 


Triple  Inspected  Cedar  Poles 
PAGE  &  HILL  CO. 


I     §  ^0mM^     Minneapolis 


New   York  J 

Chicago        Kansas  City        Houston    jhIMi 


iMti» 


=      ?, 


?mnminiimiiitiiiniMiitiiii-ti luiiiniiiiiiiinn tiiiiuiiimiiiimiiiiiiimiiiiimtiimiiiiiiiimiiimiiiiiinminiiinnmimB 

=       UMIIIirillMinrilllMIIIIMlUMIIUllltllllllllllllllllMIIIIIlIIIIIIIIIIIIIIIIIItMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIllllllMlllllllllltllllll^ 

I  I  THE  LINDSLEY  BROTHERS  CO.  | 

I     Western  "Good    PolcS    Quick^^o 


Northern 


Quick  Shipments  Rooms  832  834,  7%  West.  Adams  St.  Butt  Treating  = 

from  otir  amoAon    it  t  Open  Tank  and  = 

MlnneapolU  CHICACJO,  lu..  "Hot  and  Cold"  i 

Yard  Spokane  —  St.  Lonl*  Processes  = 


WESTEPN  CEDAR  POLES 

Grinnell.la.-  B. J.  C  ARN  EY  €  C"  SpoKana.Wn. 

1729  MeCormick  Bld^         Chica^ 

(^uick  Service  Yard  &  Butt  Treating  Plant 
in  Minneapolis 


nf[iiiHiiiiiiiitiiiiiiriiiiiiiitfiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirMiiiiri)itiiiiiiiiiirii)iirriiiriiiiiriiitriiiiiiiiitiiiiitiiiiirMiii[iiiitit)iH 
iniiiuiiiiiiiiiiiiiiiHinHniiMiiiiiiitiiiiniiiiriiiiiiMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiifiiiiiiiiiiiiiriiiiiiiiiiiriiK 

Peirce  Forged  Steel  Pins 
with  Sheet  Steel  Thimbles 


TIES 


Yonr  best  Insurance  acalnst  Insulator  breakaso 

Hubbard  &  Company 


PITTSBURGH,    PA. 


UPPER  MICHIGAN  WHITE  CEDAR 

WHITE  MARBLE  LIME  CO.,  (Csdar  Dtpl..)     Manistique,  Mich.        | 

liriiiiifiiitiiiirMiiriiiiiriiiniiitiMiiMiiiMiiirriiiitiiiiMMiitiMiiMiiiiiiiiiiiiiiiiirMiitiijiiMiiitMiiiiiniMiitiiinriiiiiriiiirriiiiiiiiiuriiiiiii; 
millllllllllllllllHlllllllllllillllilllllllliluiiMllirillllllllllliiiiniKllliiiiiiliiJjriiii iiiiiiiiil miiiniii iiriiiiiiiiimiiiiiiiiiii| 

FEDERAL  SIGNAL  CO.  f 

ALBANY,  N.  Y.  I 

CONSULT  OUR  ENGINEERS  ON  YOUR  I 

SIGNAL  REQUIREMENTS  | 

62  Vanderbilt  Avenne.  New  Tork.  Monadoock  Block.  Ohleafo.     | 

118-130  New  Hontfomerr  St..  San  Francisco,  Cal.  I 


'iitrntiiiitiiiHMinMiiiiiiiiiriiiMtiiiMiniiiitiiiniiiniiiniiiiMiiiHtiiiiiiiiiiMiiiriiiiiHiiiiMiiiMiiitiiiiiriiiiiiiiiiiHiiiitiiiiiiiiiiiiiiiriiiiin 


iMlHtllinilllllliilllilltliiiiiilifiiintiiiltiiiiiiiiiiiiiiiiniMiiiiiiii"" 
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"Cut- 
Weld" 


Oxy- 
Acetylene 


Double- Duty  Torch 

For  standing  hard  knocks  and  doing 
quick  work.  Good  for  either  cutting 
or  welding  by  a  simple  change  of  tips. 
Gives  a  uniform  flame  without  flash- 
back. A  practical  every-day  necessity. 
One  of  our  complete  line  of  Oxy- 
Acetylene  Apparatus. 

Send  for  Booklet  333. 

The  Alexander  Milburn  Co. 

Baltimore,  U.  S.  A. 


'  'ACML 


An  unsanitary  open  ditcli  in  a  Western  City  was  walled 
with  concrete  and  covered  with  upper  sections  of  "ACME" 
culvert  as  shown   above. 

NO-CO-RO  METAL  (09.90%  pure)  insures  durahiUty 
and  the  sectional  fiangred  structure  makes  possible  a 
wide  range  of 

AdaptabilityiaiBMl 

For  Intakes,  Outlets.  Storm  Sewers,  Conduits,  and  many 
other  forms  of  construption,  "ACMES"  can  be  used  to 
excellent  advanta^.     Ask  for  Catalog  M-91. 


3nMiiiinimiiiu)iiiitmiiimiiiiiiMniuiniimiiiiiHiiitMniiniiiimi>iiniMiHihiiniHHiiMiinriiiiiMiiiiHiimiiniiinimntiiimmiiiim     nuiiiiitiiniiiiMiimiiimiiiiifiiiiiiiiiii'iiiimiiiiiiiiiiiiHiiiiiiiiiiiiiiiDiiiim iiiiiiiiimiiiiKiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiimiiiiiiiB 

MKiiiiiiiiiiiiiiuniiiiiiuiiiniiiuniiiiiuiiiiiuiiiiiiuiniiiHiiiiiiniuiiiuiiiuiiiiiiiiiiiiiiiiiiiiuiiiitiiiiiiniiimiiiiiiiiiiiiiiiiuMiimiiw^      sfiiMiiimiiiiiuiiittiiimiiiimiiiniinniiiiiiiiiiiiHimMiiiiiiiiiHiHiitMiiiiMiiniiiinMiiniiiiniiiiiiiiiiiiiiiiiiiii(iiiiiiiiiitiiiiiiiiiimiii» 


BARBOUR-STOCKWELL  CO. 

205   Broadway     Camhri^I^eporl,    MwMt. 
F.stnbliihcd    I.S".'; 


Manufacturert  of 

Special  Work  for  Street  Rajlv/ays 

Frog:s,  Crossings,  Switches  and  Mates 

Turnouts  <aii4.  Cxvii.  Connections 

Kerwin  i*ortable  Crossovers 

Balk  will  Articulated  Cast  Manganese  Crossin  g:s 


Bumping  j 
Post 


L 


'.STJMATF,?   PROMPTLY   FURNISHf 


S)riiiiiiirijiiiiiijriiijiiiiiiiiiiiiiiiiiiiiiiiiirriiiiirriiiiiiiii{iirriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriniiiriiijiiiiiiiiiiiiiirriiiirriiiiiirriiiirriiiir 
SlIliilllllllllllDltiiiiiiiiiiiiiiiiiiiiitiiiiiiiiMiiiiiiiiiiiriiiiiiiii itiiiiiniiiiiiiiiiittiiiiiriiiiiiiiiiiiiinilllllllllllirtiiiiiiiiiiiiiiiiiirniiii'^ 


WE-FU-GD  AND  5CAIFE 


PURIF-ICAXION  SYSXEMS 
SOF'~rENINII  &  P-IUTR/^TION 
rOR  BOIUER  F-EEO  ANO 
AI.I.    INOUSTRIAI-    USES 


WM.B.5CAJFE  &  SONS  CD.PITT5BURGH.PA. 


iiiiiiiiiMiiiiriiiijimiiiiiimiiiiiiiiiiri iiiiiiiriiiiiiiriiiimi r iiijiiiiiiiiiiriiiiir iiiiiiiiiiiiiiiiiiiiiiii riiiiiiFiii? 

aiiiiiiimiiiiitiiiiiJiiiiijiiiiiiiiirriiiiniiinmiiijiiiiiiiiiiiiijiiirijiiiriMiiiiiiiiiuiiiiiiriiiim uiiuFiriiifirrriiiiiiiiiiriiiiiiriiijiniiiur^ 

I   HOT    CIALVANIZING  I 

=  We    mHrantee    immediate    deliyeries;     reasonable    prices:     first  | 

i  class  workmanship  to  stand  any  test.     No  tapping  necessary  on  = 

3  threads  of  bolts  after  galvanizing:.  = 

i  Galvanized  angles  furnished  cut  and  bent  to  length  and  punched.  | 

I  JOSEPH  P.  CATTIE  &  BROS.  i 

i  Gaul  and  Adams  Sts.,  Philadelphia,  Pa.  | 

'iUiiiilllilliiiiiiiiiititiiijiiiiiiiirMiliiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiniiiiiiijiiiiiniiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliMlllllliilllllillllliiiiR 


I  Simple,  Strong,  and  Laaling.    Adapted  to  all  Posiiiona 

I  Mechanical  Manufacturing  Co.,  Chicago,  111. 

iTiiMiiitdiiiiiMiiiiiiiiiitiiiiiiiiiiiriiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiirMiiiir 
jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiuiiiiiiHiiiiiiiiiiiiimiiiiii  III  I 

HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
I  CLEVELAND,  OHIO 

^iiiNiHiiiiiHiNiiiiiiiiiiiiiiiiiiiiiiiiiiiminiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiun^^ 
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uiiiiiiitiiiiiiiiniiiiiiiiuiiiiHiiuiliHliiliniiitiiiiHiiiiiiiiiiiiimiiiiiiiHiiiiuiiiniiiiMiiiiuiiuiiiniiiiiiiiniiiiHiiiiiinHiimiiiuiiiniu       ^imiiiKiimiimMiiiiiiiiiiiiitiiiiMiiiHiiinniiHiiuiiiiiniiHiiiiiiiiuiiimiiiniiiiniinriiiiiiiniiiitniniiiiiiiniiiiiiiMiiiiiiiiiiiniiiMiMt 


^eSCOOP 

CONVEYOR 


If  you  are  using  men  and  wheelbarrows  to  put 
materials  into  storage  or  take  them  out;  if  you 
are  loading  and  unloading  cars,  trucks  or  barges 
bv  hand ;  vou  should  investigate  The  SCOOP 
CONVEYOR.  Over  1000  users  have  found  that 
each  SCOOP  CONVEYOR  replaces  from  6  to  12 
men,  and  keeps  other  equipment  moving.  That 
is  why  over  50%  send  "repeat  orders." 
Write    for    Illustrated    Literature 


Portable  Machinery  Co..  inc. 

PASSAIC.  Nl.a. 


niiiiHiiimiiiMiiiniiiiHuiiuiiinriiiHMiiiiiiiiiHMiiniiintiiiniiiiiMiiiniiiiiiiiitiirttiiiiiriiiiriittiiiHiiMiiiiiiiiiitiiiuiiiiiiiiiiiiiniiiiin 

^iiminiimiiimiiiiMiiiiiinimumHimniiiiiimiiimiinmnmiiimiumiiMinmiiMiiiimitMiiimniiinmniiiiiiiiimiiiimin^ 

I   Armco  Welding  Rods  §M^ 

I     OXY-ACETYLENE        ELECTRIC 
I  make  safe  welding  easy 

I       ARMCO   Iron   Rods   are   practically   pure    iron   and   are  | 

I       peculiarly  free  from  the  sulphur,  phosphorus,  slag,  oxides  | 

I       and   other  impurities   that   ordinarily   destroy  the   homo-  i 

s       geneity  of  the  weld.  I 

I       You  would  find  it  decidedly  to  your  advantage  to  give  | 

I       ARMCO  Iron  Rods  a  careful  test  = 

I   PAGE  STEEL  &  WIRE  Ca  | 

Sales  Offices :  30  Church  St.,  New  York  | 

Planla:  Monetaen,  Pa.  arid  Adrian,  Mich.  = 


Don't  Take  Chances! 


The  Name' 

"Mathias  Klein 
&  Sons** 

on  Safety  Straps 
and  Belts  means 
that  they  are  SAFE! 

{Look  for  the  name) 

We  can  make  IMME- 
DIATE SHIPMENT  of 
leather  goods  —  belts, 
safety  straps,  climber 
straps,  tool  bags,  etc. 

The  name,  Mathias 
Klein  &  Sons,  coupled  to 
leather  goods  for  linemen 
and  electricians  means  the  | 

same  assurance  of  quality  and  trustworthiness  as  it      | 
does  in  connection  with  tools.  | 

Don't  Forget — Our  Complete  Illustrated  | 

Catalog  Awaits    Your  Request.  f 

Mathias  Klein  &  Sons,  Tool  Mfrs.         I 

Canal  Station  2S,  Chicago  f 

iiiiiiiiiiiiiiii!iiiirniiiiiiiiiiiiritiitiiiiiiiiiriiiiiiiiiiiiMiiiiitrllitl)l!l"""!llillllc 

III    I         II    I     I    I     I     I    II    I    iiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiilliitt: 

SPECIAL   TRACK    WORK    j 

SWITCHES,  FROGS  AND  CROSSINGS.  | 

ANTI-KICKING  BIG  HEEL 

SWITCHES. 


New 


Western  Representatiwsi 
STEEL  SALES  CORPORATION,  CHICAGO 


TRACK  WORK 
OF  EVERY   DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Cast  Manganese  Crossings 

York  Switch  &  Crossing    Co. 

Hoboken,  N.  J. 


XI 


jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiliiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiR 

EJIIIIIIIIillllllllllllllllllliniillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilliiJJIIiliiiiiiiiiiiiiiiiiiiiiiiiiJiiiijiP: 

I       AETNA  INSULATION  LINE  MATERIAL     I 


Third  Rail  Insulators.  Trolley  Bases. 
and  Malleable  Iron  Frogs.  Crossings, 
Switches. 


Harps   and  Wheels.   Bronz« 
Section  Insulators.   Section 


-V®- 


Albert  &  J.  M.  Anderson  Mfg.  Co. 
288-93  A  Street.  Boston.  Mass.  — . 

Established  1877 
BraneiheB — New  York,  135  B'way.  Phlla- 


i         delphia.  429  Real  Estate  Trust  Bldr.    Chieasro.  105  So.  Dearborn  St.        E 
i  London.  48  Milton  Street  = 

?jiimiii(ililliiililiiiiiiiiiiilliiiiiiiiiiiiiiiiiniiiiniiiiiiiitiiiiiiiiiriiiiiiiiitiiiinliiiliiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiii)iiiit>  iiiir 

^•iniiititiiiiiiiiiiiiiiHiiiitiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiii II iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii iiiiiiiiiiiiiiiiiiiimiiii-j 

I       Transmission    Line    and    Special    Crossing      I 

i°  Structures,  Catenary  Bridges  i 

WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  i 


TiliiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiriiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiniiiiitiiR 
uiiiiiiiiiiiiiiiMiiiiiiiiMiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiiiiiniii!; 

I  "NATIONAL"  TUBULAR  STEEL  POLES  i 

E  ^ 

I      are  dependable,  durable  and  efficient  in  service.      | 
I      For  electric  lines  and  power  transmission,  they      I 

I  The  Recognized  Standard  of  Quality  | 

I       NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA.       | 

^iiiriiiiitMiiiiHiiiMtiiiiiniiiMiiiitiiriiiiiiiiiiiiMiiiMiiirrMiiMniiiiniMiiiiiiniiiitiiiiiiiiiiMiiitiiiitiiiii'iiiiiniiiiMiiitiiiiiiiniiuiiiiiii: 
uiuiiiiiitiiiiiiirii)iiniiiiiii<irM)iriMiiiiiiiiiiiiiiiiiiiiiiiniiiiiiMMiiiiiiiiiMii>iiiiiiiiiiiiiiiiiiiiirMiiiiii)itii)iiiiiiiiiiiuiiiriiiiM<CMiiriiii^ 


ARCHBOLD-BRADY  CO. 

Engineer*  &  Contractor* 


Chapman 

I  Automatic  Signals 

SYRACUSE,  N.  Y.     11  Charles  N.  Wood  Co.,  Boston 


'^juiiiitiiiiiiiinniiiitiintiiiiiiiiiiiiiiiirMitiiiiiiiiiiiiiiJiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiniiiiiiiiiiii iiiiii iiiiiiiiiiiiMiiiiiiiniiiiiiiiiiii      fiiiiiiiiiiiiiiiiiiMiiimiiitiiiiitiiiiiniiiiiiiiiitiiiiiitiiiiMiiuniiiiiirin niiti iiiiiii'iiiiiiiiiiiiiiiitiiiiniiiiuiuiiiiiiiHiiiiiuiiiir 
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aiiiiiiiiiiiiriiiiiiii 1 1 iiiiiii 1 1 uiiiiiiiiiif iiiiiii iiiiiiii 11 1 iiiiiii I u 111!       giiiiiiiiimiiiiiiiiiiiiiiiii I iimii ii iiiiiniiiii iiiiii iii i iiiiiiiiiiiiiiiiiiiiimiiiriiiii iiiiimiiiiiiir 


WE  CAN  CUT  YOUR  COST  OF 

HEATING  CURRENT 


Write 


for  THERMOSTATIC  CONTROL   INFORMATION 

ELECTRIC     HEATERS     Cut 

Installation  and  Maintenance 
Charge. 

VENTILATORS  Also  Venti- 
late in  Stormy  Weather. 

THERMOSTATS  Save  Cur- 
rent. 

ORIGINATED  the  use  of 
NON-CORROSIVE  Wire  for 
Electric   Car  Heaters. 

I     ORIGINATED  The  Ventilated 

I  Coil  Support. 

I       LET  US   FIGURE  ON  TOUR  NEXT   REQUIREMENTS 

I  GoldCar Heating &LightingCo.,17BatteryPl.,New York 

nTriiniiriiiiiitiMiiriiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiitiiiiiiiiiMiriiiiitiiiiiiiiiiiiiiiiniiiiittiiiiiiiiiitiiiiiiHiiitriiiitiiiiiiiiii: 
aiiiiiiiiiur iiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiuriiiimiiiiuiiiiiniiimiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiis- 


Williams'  Superior 
Drop-Forged  Wrenches 

For  Every  Purpose 


Protect  Your  Commutators  and 
Reduce  Slotting  Costs 

This  HANDY  file  makes  a  "V"  shaped  slot  without 
tearing  holes  in  the  mica.     Note  the  slotteron  each  end. 
•  The    Handy   Commutator   Slotting    File  was  especially 
designed  for  the  cheapest  and  quickest  method  of  under- 
cutting mica. 

If  rite  for  price  list  of  Files  and  Commutator  stones. 

The  Handy  Supply  Company 

11737  Detroit  Ave.,  Cleveland,  Ohio 


40  Standard  Patterns  in  about  1000  sizes  of  openings 
from  3/16  to  7|  inches,  including  Track  Wrenches, 
Car  Wrenches,  Construction  Wrenches,  etc.,  etc.,  etc. 

Descriptive  booklet  on  request. 

J.  H.  Williams  &  Co. 


"THE  WRENCH  PEOPLE" 


Western  Office  and  Warehouse: 

143  So.  Clinton  St., 
Chicago,    111. 


General  Offices: 

143  Richards  St., 
Brooklyn,   N.  Y. 


WiiiiniiiiiiiiiimiiiiiiiiiiiiniiniiiMiiiiiiiiiiriiiiiiiitiiiiiiiiiniiiitiiiiiiiiiiiiiMiiiifiiiiMiiiittiiiiitiiiiitiiiiiiriiiiiiiiiiiiiiiiiiiiittiiiitiiiiir     fiiiiiiiiriiiiiiiiiiiriiiiiiiiiiiMiiitiiiiiiiiiiniiiiitiiiitMiiiiiiiiitiiiiniiimiiiiiiiiitiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiritiiiiiiiiiiiiiiiiiiiiii 
^iimiiimiiiiHiiiiiiiMiimiiiiiiiiiimiiiiniiiimiiimiiiiitiiiiiKiiiiiiiiiiiiiiiiiiiMiiMiiiHiiiiiiiiiiitiiiiiiiiiiimiiiiiiiiiitiiiiiMiiiiHiiiraiiiNiiiiitiiiimiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiuiuHiiimiiiiiiiiiiiiiiitiii 


MICA 

India,  Domestic,  Amber 

Cut  to  any  size 

shape  or  pattern 


TAPES 

White  Cotton 

White  Muslin 
White  Linen 


Write  for  Samples  and  Prices 

A.  O.  SGHOONMAKER  CO.,  88  Park  Place,  New  York 

niinMiiiuiiiiinMiiniiiiiniiiiiitiiiiinMiiniMniriiiiiMiiitiinniiiMiiiiiiiiiiiMiiitiiimiiimiiinniiiHiiiiniiiiiniiiiiiiiimiiiiiMiiriiiiiitiiiiiiiiiiin^ 
»iiiriiiiiiiiiiiinMiiiniiiiiiiiiiiiiiiniiiiMiii[iniiiiniiiiMiiiiiniiiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiiHiiiiMiiiii)niiiiiiiMiiiiiiiiiMiiiniiiinii         HiiHiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I  FUEL  CONSERVATION  |  ' 

I  is   a   necessity  and  the  heating  and  ventilating  of  street  | 

I  cars   should   be    accomplished   the   most   economical   way.  i 

I  Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat  | 

I  with    ventilation    at    a    saving    of    50%    to    70%    over  | 

I  electric  heat.  | 

I  THE  PETER  SMITH  HEATER  CO.  Detroit,  mich.  I 

^iiiiiJiiii iiiiiiiiiii iiiimiiiii imnmninmiiiiiiMiiiiiiiiii Miiiiiiiiiiiiiiiiriiiiiii iiiiiiiiijirriiiiimiiiiMiiiriiiiiirn 


mfg 


"Everything  in  Insuiation" 


Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Compounds 

Insulating  Tapes  Insulating  Varnish 

The  above  are  only  a  few  of  our  products 
Write  us  for  anything  in  this  line  jou  may  reqoir*. 

MITCHELL-RAND  M'F'G  CO. 

I  "^^  10»  John  St..  New  Yorlt  City 

fmiiiiniiiiniiiii)iiiiii[iiiiiMiiiHiiimiiiiniiiiiiiiiiniiiiHiiiHiiiiiiiiiiiHiiiiiiiiiiiiiiiiUMiniiriiiiiriiiiriiiiiiiiiiiiiiiniiiinrii*miiiiiir 


^'iiiitiiiiiiittiiiiiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiriiiiiiMiiiiiMiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiriiiiiiiiiiiriiiiiiiiiiiiitiiiririiirii      Jiiiitiiiiiiniiiiiiiiiiiiimiiiiiiiiii 


STANDARD 

Vf6ven  Fatric  Co 
W-alpola,n 

''"<»»■■'■■■> itiiiiitiiiiiiiilimiiiiimiiiimiiiiiiiiiiiiiii iiiiiiiiuiiiiiiiiiiihiiiiii iiiiiiiiiiiiiniimriiiiiuiiiiii u iiiiiil 


RallrofMls  -  GtmtractoFS  -Industries 
Avtomobilfis  -  P«Jle  Ihilling  -ki  Ordnance 

if  Temple  ton,  Kenly  &  Co.,  Ltd, , 

^*,|  It ,|^oi;ii.t|«;>:i-»-  Cl;|10,«;*.t|o  ,S>t*,)riii|)|||| 


.lUiiiufiiiiiiiiiiiiiniiitiiiiiniiiiiniiiiuiiiiiiiiiitiiiiiiniiiHiiiiiitiiiiiiiiiiitiiiiiittiiiiniiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimii. 
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iiiiiiiiiiiiiMiiiiiiiniiiiiiiiiniiitiiiniiiiiiiiiiiniiiiiiiinniiimiiu     umimiiiiuiiimiiiuiiiiiiimiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiMiiriniiiiiiiiiiiiiimiiiiiiiiniiiiiiimiiiiiHiiiiiuiiimiiiiiiiiiiiHUiiiiiiiiiM^ 


DIRECT  READING  OHMMETERS  1 
FOR  ALL  CONDITIONS  OF  SERVICE  I 
PORTABLE  OR  LABORATORY  TYPES  I 


WRITE   US  YOUR  REQUIREMENTS 

Thompson-Levering  Co . ,     '"'""''^.''k':  a"'  •*' 


The  Automat- 
ic Reclosing 
Circuit  Break- 
er Supervises 
and  controls 
D.  C.  Power 
Circuits  in  the 
Most  Efficient 
Manner. 

OPENS  AUTOMATICALLY 

Due  to  an  overload,  short-circuit  or  voltage  failure- 
RECLOSES  AUTOMATICALLY 

After  the  expiration  of  a  definite  time  interval — 
providing — the  circuit  is  in  a  proper  condition  to 
receive  power.  You  set  the  breaker  to  demand  con- 
ditions of  circuit  which  you  deem  proper  for  the 
return  of  power  and  it  follows  your  orders  to  the 
letter. 

REFUSES  TO  RECLOSE 

If  conditions  of  circuit  are  not  that  required  by  the 
setting  you  made. 

Secure  Bulletin  No.  30  for  details. 

The  Automatic  Reclosing  Circuit 

Columbus,  Ohio     Dreaker  Co.  u.  s.  a. 


fliiiiiiiiiiiiiiMiiiiijiiiiiiitiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiMiiiiiiniiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiiuiiiiitiiitiiiiiiiiniiiiiiiiniinn 
uiiiniimuiiiiiuiuimimiiuwiiiinimiiiiiniiiiiiiiiiiiiiiiuiiiiuiiiimiiiiuiiiimiiiiiiiiiiiiiuiiiuiiiutiiiiiiiiiiiiiiiiiiiuuiiuimiimm 


liiiiiiimiiiiiiimiiiiiiiiiiiiiniiiMiiiiiiiiitiiiitiiiiitiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiii.>iiiiiiiiitiiniiiniiimiiiiiuifiiiiii 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works: 


BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH  OFFICES: 


ATLANTA.  Candler  Bnilding 
BOSTON.  49  Federal  St. 
CHICAGO.   Marquette   Buildlngr 
CINCINNATI.  Traction  Building 
CLEVELAND.   Guardian  Building 
DENVER.  435  Seventcentii  St. 


HAVANA.  CUBA.  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldjr. 

LOS  ANGELES.  I.  N.  Van  Nuys  Bldgr. 
NEW  ORLEANS,  533  Baronne  St. 
PHILADELPHIA,   North  American  Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bldr. 


SALT  LAKE  CITY,  705-6  Kearns  Bld». 

SAN  FRANCISCO.  Sheldon  Bldg. 

SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldc- 

SEATTLE.  Mutual  Life  Bids. 

TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


nmiiiiiiiiiriimiimriii i iriiiriiiiiiiiiiiiriiiiiiiiiii iiiiiiiniiiiiimiiiimiiiiiiiiniiiimiiiimiiii i niiiiiiiimiiii 

uiiiriiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiMiititiiiiiiiiiiiilriiiiiliiliitiliiiiiiliillllMliiiiiiiiiiiiiriiiiiiiiiiiitiiimiiiiiiiiiiiiiiiltilllllililiiiiDi 


li 


Fastej"  Tape 

(Faat  Edgs) 

Holds 

No  matter  'in  what 
thape  it  is  twitted 

Woven  tape  Is  too  expensive. 
Cut  tape  la  too  mxich  of  a  t^x  on 
tbo  temper.  "Fastej"  Batlsflefl  la 
price  and  In  service. 

The  ed^e  caa't  unravel. 

flow  in  rolta  of  72  yds.  and  from 
I  In.  upward.  Immediate  delivery. 
May  we  have  your  ordei? 

Freydberg  Bros.,  Inc. 

51  West  18th  Street  New  York,  N. 


n  n  im  n  m  I     i 


s  Fall  power  with 

I  High  or  Lower  Adjustment 

I  Many    emergencies   requiring   a 

i  powerful    jack    present    a    diffl- 

i  culty    in    bringing    the    Jack    to 

I  bear  on  the  load.     The 

I       Buckeye  Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strength  and  trouble. 

I  The  many  positions  to  which  It 

i  Is    adjustable   easily    solve   per- 

=  plexlng     lifting     problems.     Full 

i  details    in    our    catalog.    Write 

I  for  It. 

I         The  Buckeye 
I         Jack  Mfg.  Co. 

I  Alliance.  Ohio 


ram  II 

I   II 


•^MllliiiiiiiiiiiiiiiiDuiiiiiiiifiiiiiiiiiiitiniiiiiiiKiiii iMirriiiiiii iiirdiiiiiiiii 


iiiiiiiiitiiitriiiitiiiiliiiiiiii 
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Write  for  booklet 


SERVICE 
SAFETY 

and 

ACCURACY 

Insured    through   use   of 

"KANT-SLIP" 
Interurban    Train     Dis- 
patcher Register  Systems 

The 

STANDARD  REGISTER  COMPANT 

DAYTON,  OHIO 


SiiiillimilllllllliiintriiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiliitiiKiiiiiiiirtiiiiiiiiiiiiii iitiiiiDtiiiiliiiimiililtiimiiiiiiiiiiiuiiMii?; 

luinriiiiiiiimiiiittiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiMiiimiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiriiiiiniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniM: 

I  JK  Ticket  Punches  I 


I         EXELL  MANUFACTURING  CO.        I 

I  NEW  HAVEN,  CONN.  | 

5  = 

^iiiHHiuiiniHiiitniiiiiiiiiiHiiiiiiiiiiiiiiiiiiriiiimiiiiMiiiiiiniiiiiiiiiiiiiiiiiitiiiitiiiiiMiiiiiuiiiiniiiiniiiiiiiiiitiiiiiiiiiiiiiiiiiimiiiiiS 


liniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiii 


iiiiiniiMiiiiinniniiiiiiiMiiiiriiiiiiiiiirMiiiiiiiriiiiiiiiiiiiiir      -' 


Hunter  Car  Heater 
50%  Fuel  Saver 


Tulsa,   Okla.,   Jan.    10,    1919. 

Hunter  Heater  Sales  Co., 

217  So.  Cincinnati  Ave.,  Tulsa,  Okla. 

Gentlemen: 

We  have  now  installed  and  completed 
the  tests  of  the  Hunter  Hot  Water  Heater  fur- 
nished by  you  for  our  interurban  cars. 

The  efficiency  of  these  heaters  was  thoroughly 
demonstrated  to  us  last  winter,  maintaining  a 
comfortable  car  in  the  severest  weather  at  a  sav- 
ing of  50%  or  more  fuel. 

The  new  cars  we  have  finished  and  are  build- 
ing are  64  feet  in  length,  and  your  heater  keeps 
them  very  comfortable  with  a  small  amount  of 
fuel.  It  is  certainly  by  far  the  best  and  the  most 
economical  car  heater  we  have  ever  had. 

Very  truly  yours. 

Sand  Springs  Railway  Co., 

(Signed)  H.  T.  Morrison,  Gen.  Mgr.,  Operation 


I  Write  for  catalogue.  \ 

Hunter  Heater  Sales  Co. 

i  217  So.  Cincinnati  Ave.,  Tulsa,  Okla.  | 

!ifiiiiiiiiiiiliiiiiiiiiiiiiiluiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiraiiiiiiiiiiiiiiiniiiiiiiiiHiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiR 
umiiiiiniiiiiiHiniiiiiittiiiiiiiiniiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiuiiiiitiiiHiiiiiiiiiimiiiiim 


Reproduction 
of  a  Car  Brass 
in  Service  for 
Fifteen  Years 


This  Car  Brass  was 
tent  to  us  by  a  large 
Electric  Railway  System 


i        We  do  not  guarantee  all  our  Car  Brassea  to  wear  as  long: — ^but  5 

i        this  Time  Record  points  to  why,  after  thirty  years'  experience,  = 

=        AJax  Metals  stand  at  the  top.  1 

E        A]ax    Car    Brasses,    Check    Plates    and    Babbitt    Metals   help    to  1 

I         increase  your  dividends.  1 

=        They  are  metals  that  give  good  service.  = 

I              THE    AJAX    METAL    COMPANY  I 

I                                                            Established    2880  E 

=          Main  Oflfxce  and  Works:                                             Southern  Plant:  = 

I         PHILADELPHIA,  PA.                                        BIRMINGHAM,  ALA.  | 

^iiimmniMiiiiiMiuiniiiiMmiiimiiiimniiiMiiiMHimiiiiitimmiiimminimjiimMimiiiimiiiMinimiiiriinirMiiirMum 

HiiiimiiiiiiniiiiimiiiiitiiiiiiiiiiiuiiiiiiiiiiiiiiitiiiuiiiHiniiiiiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiuiiiiniiiiMiiiiiiiiiiiiiiimiiitiiiiiiiiiiiii: 


The  Kalamazoo  Trolley  Wheels 


have  always  been  made  ol  en- 
tirely new  metal,  which  accounts 
lor  their  long  life  'WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need.  wHte  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS   IN   THE   WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO.  MICH.,  U.  S.  A. 


iiiiiHiiiimiiiimiiiiiiiiiiniiiitiiiiitiiiiiiiiiitiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiriiiiiiiiiiiiiiiiimimiiiiiiiiimiiiiiiiiiutiiiiiiiiiiiia 
uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiniiiiiiiiiiiriiiiiiiiiiHiiiniiiiiiiiiiniiiiiiiiiiiiiiiiuiiiiiiiiiiniiiiriiiiiiiiiiiiiiiimniiiiiUiii 


^m^i^/^^^ywfyJ^KKjm^ 


E      = 


MASON  SAFETY  TREAD — Lead  or  carborundum  flUed;  Qon-«Upper7: 
prevents  accident:  cuts  out  damaxe  sulu. 

KARBOLITH  CAR  FLOORING — For  steel  cars;  Is  sanitary,  light  weight 
Are  pro(^  non-slippery. 

STANWOOD  STEPS — SeU-oleanlng.  non-slippery,  light. 
Over  six  million  feet  used  without  accident  being  reported  within  the  knowl- 
edge of  manufacturer. 

Our  products  used  on  all  leading  railroads  on  cars  and  stations.    For  de- 
tails address: 

AMERICAN  MASON  SAFETY  TREAD  CO.,  Lowell,  Mass. 
Branch  Offices:  Boston,  New  York  City.  Philadelphia, 
s  Agencies  In  all  principal  cities. 

^iiiiimiiiiniMiiiiiiiiiiiiriiinniiiimiiiniiMiniiuiiirriininMiiiMiinriiiiitiiiitirriiiuMiinrMiiifMriiiniiiiniiiiniimiiiimiiinriiinMiS 

jiiirriiiiirriiiiiiririniitiiiiirtMiiiiiiM)iiiiiiiiiiiiiiiiiiiiiiiiiiiitiiMiitiiii(iiiiiiiiriiiiituiiiiiiiiiitiiiiiiiiiiniiiiinriiHiiiiiiiiiiiii[iiiitiiiiii^ 

I  75%  of  the  electric  railways 
=  use 


B-V  Punches 


\        Send  for  Catalog, 

I   BONNEY-VEHSLAGE  TOOL  CO.,  Newark,  N.J. 

riiiiiniiMiiiiiiMinuMiiniMiiiniiiiiitriiiiiiiiiinitiiiiiiMinniiiiiniMiiiiriiiiiiiiiiiiiiiiiiniiiiitiiiiiuiiiiiuiiiiiiiriiiiiMiiitiiiiiitiiiiiiiiri. 


Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and 

I  ventilate   your   cars   at   the   lowest   possible   cost 

I  The  Cooper  Heater  Company 

I  Carlisle,  Pa. 

'liiimiiiiiiiiiimiiiniiiimiiiiiiiiiiniiiiiiiiiniiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiiiniiiiiiiiitiiiiiimii 
!iiiiiiuiiiiiifiiiiiiiiiniiiiiitiiintiiiuiiiiniiiii[iiiiiiiiMirMiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitiiiiniiiiitiiiiniiiir 

I   Electric  car  heaters — thermostatic  control —  | 

I   pneumatic  cardooroperators — buzzers,  single-  | 

I    stroke  bells,  starting  signal  lights — special  re-  | 

—    ftistances  ^ 

I  CONSOLIDATED   CAR  HEATING  CO.  I 

i  ALBANY,  NEW  YORK,  CHICAGO  i 

Z  = 

^iiiiimiiiimiiiiiiiiiiiiiiiiniiiiuMintiiiiniiiiniiiiniiiiiiiiiiiiMiiiiiiiiuiiiiHttiiinMiinHiiniiiiiiiiiiiiiiiiiniiiiimiiiniiimiiiimiiiiR 


170 


Electric    Railway    Journal 


March  22,  1919 


=iimiiitiimiiiiiiiiiiiiiiiiiiiiiii 


illimilllllllllllllll': 


STUCKI 
SIDE  BEARINGS 

have   neither   springs   nor   axles   nor 
levers  nor  other  delicate  parts. 

Simply  a  cage  and  one  roller  made  of 
Tropenas  steel.  Roller  is  eccentrically 
loaded. 

A.  STUCKI  CO. 

Oliver  Building,  Pittsburgh,  Pa. 

niiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiriiiiriiii iiu iiiiiF 

^>i I iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiniiiiiiiiii 11 miiiiiiiiniiimiii iiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiniiiiin^ 

i     PYRAMID  BRUSHES      I 


I  PAY  DIVIDENDS 

I  Good   brushes  pay   dividends  out   of   all   proportion 

I  to  their  cost.     They  keep  the  commutator  in  good  con- 

I  dition,    prevent    motor    troubles    and    speed    up    traffic. 

I  Pyramid    Brushes    are    the    recognized    standard    of 

I  the    electric    railway    field. 

I  National  Carbon  Company,  Inc. 

I  Cleveland,  Ohio 


Siiiiiraiiinimiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiimiiniiiiniiiiiii iiiiiiiiiiiiciiiiiii mi iiii imiiiiiiii ma 

iiiiiiiiiiiiiiiiiiiiiii iiiimiiuiiiimiiii I iiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiii iiiiiiiiimii iiiiiiiiiiiiiiiiiiiiii ij 


iiiiniiimiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiHiiiiiiiiiiiiiiiiiiiiiiiitiiimiiiiiiiiiiiiiniiiiiiiuiiiitiiiiiiiiiiiiiiimiiiiim^- 

Armature  and  Journal  | 

Bearings  | 

Rough  and  Machined  | 

Brass  and  Bronze  Castings  I 

Clark  Protective  I 

Insulator  Clamps  | 

Clark  Seamless  | 

Copper  Splicing  Sleeves  | 

In  addition  to  our  other  spe-  | 

cialties  we  are  now  manufac-  | 

turing  armature  and  journal  | 

bearings.     Our  long  experi-  t 

ence   in   the   manufacture   of  | 

brass,     bronze     and     copper  | 

goods  gives  you  the  assurance  i 

of  quality  bearings.  | 

The  Clark  | 

j     Electric  and  Manufacturing  Co.  | 

I                      Singer  Building,  New  York  | 

^iitiiiiniiniiiiiiiiiiiiiitiiiiiiiiiHiiiiiMiiiiiiiiiiiiiiriiiiiiniiiiiiiMiii>iiiiirMiriMiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiini'tniiiiitiiiiiiiiiiiiiiiiii9 
^iiiiiiiiiinMlillliiuiiiiMiniiiiuiiiHiiilirriiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiMiittiiiniiiiiiiDtiiiiiiiiiiiiiifiiiiiiiirriiiiirMiiiriiiiiiiiii^ 

I      Binding   of   Contact 

I      Spring   Causes    Friction 

I      Between    Wheel    and 

I      Wire.      This   Friction 

i     Causes   Excessive 

I      Wear  of  Wheel  and 

I      Wire. 


UNIVERSAL  ANTI-SLIP  TREADS      | 

cars  and  staticHi  steps.  | 

Universal  Safety  Tread  Company 

Waltham,  Mass.  | 

llllluMllllllllllllimilllllll'UlllllimillltliiiniiillMluillltllllltllllllliiiiiiriiiiiiiiiiiiiiiniiiitiiiiitiMliililliiiiiiiiiiiliiuiiiiiMiiillllll^ 

VAN   DORN   COUPLERS      j 

are  made  for  every  condition  and  requirement.    M.C.  | 

B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types.  | 

VAN  DORN  COUPLER  CO.  | 

I  2325  So.  Paulina  St.,  Chicago,  III.  | 

^iiritilliniiiiiiiitiiiiiiiiiiiiiHiiiinMiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiijiHiiitiniiiiiutiiiiiiiiiiiiimn 


Excessive  wear  causes 
increased  cost  per  mile. 
Eliminate  the  "causes"  by 
using  the 

"Harp  with  the  Big 
Contact    Spring" 


The  Holland 
Trolley  Supply  Co. 

1623  East  43rd  St. 
Cleveland,    O. 


'iHlilllliiMiliiiiiiiiiiitniiiiitiiiiiiiiiiiiiiiiiiliiiiliniiiiHiiiiliiiiiiillllllilHiiiHiiiiiiiiuilliiliiiiiiiiiiiiiiiiiiiMiiiiMiiniiiiiiiiiiHiiliiiiiii; 
jiiiitiiiiuiiiiriiiiniiitiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiimiiiiiiiiitiilimiiii iiiiiiittiiiniimiiiiiiiimiiittiiiiiiiiiitMiiitiiiitiiiiiitt 

Compare  Tfientrf 


The  faint  light  of  a  candle  and  the  strong  rays 
of  a  searehlfght.  They  represent  the  compara- 
tive efHeiency  of  other  ways  of  hndlng  what 
you  want  and  advertlsini;  for  It  In  the  -■  -     -  = 

I  SEARCHLIGHT  SECTION  | 

i     Kmuloymeni  Equipmonl  Business  Opportunities     i 

niMutiiirMiiniMiHiiiiiiMiiitiiiHiiiiiniiHiiiiiMiiiniiiiiiiiiiiMimiiiiHiiiHiiiMiiiintiinMiiniiiiiMiiiiMiiitiiniiMiiiiMinMinirrMiiitMn 
utiiMiMiniiiiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiniiiniiiiii>riiiiitiiiiiiiiiiiriiit- 

1  Eight  Hundred  and  Twenty  -  three  | 
I  Equipments  of  N  L  Indicating  Tail-  I 
I   lights     Sold     During    the     Year     1918  f 

i  2323  Cars  now  equipped  and  the  motormen  in  Cleveland.  Toledo,  i 
I  Philadelphia.  Akron  and  St.  Joseph  say  It  Is  the  beat  thine  erer  | 
I     put  on  a  car  to  promote  safety  and  economy.  I 

I    THE  NICHOLS-LINTERN  COMPANY,  Cleveland.  Ohio,  U.  S.  A.    | 

jiiiMllliiniiiiiniaHiiinriiiniiMitiiiiiiMinriiitiiiiiniiiiittiiiitiiiitiiiiiitiiiiiiiiiiiiiiiiriiiiiiriiiitMiiiiiiiiiiiMiiiiiiiiriiiiiiriiiniiiiiinii 
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^iiHiiiiiiiiiiiiimiiiHiiiiiniiiiutiiiiiHiiiiHiiiiiniiiiniiiiiiiiiimiiiiiMiimiiiifiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiint:     iiiiinniuuiiniiiiirtiiiiniiiiiiiiiniiiiiiiiiiiiiiiniiMnMiinrMiHiiiintiiiiitiiiiHiiiiniiiiniiiimiiiiiiiiiniiiiiiiiiiHiiiitiiiiiiiiimiimiiir 


Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To  those  interested  in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or  with  silk  or 
cotton  covering. 

We  invite  correspondenc  , 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES: 
J  737  Broadway,  New  York 


FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 


'iiiiiiiiiiiHiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiriiiiniiiiitiiiiniiiiiniiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiitr 
uiliiiliitiiiiiiiiiliiitriiiiiiiiiiiiiiMiiriiiiirrHlitlMliilliililiiiiiuMiiiiiMiiMiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiriiiiiriiiitiiiitllilltiinttriiiii''. 


MOlMjANITE 


THE    MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  rectory: 
519  West  38th  St..  New  York  City. 
DISTRICT     AGENTS:     Lcwla  4 
Rotli.  Philadelphia.  Electrical  En- 
gineering *  Mfg.  Co.,  Pittsburgh. 
W.  I..  Rose  Equipment  Co.,  St, 
Loula,  Mo.  Herzog  Electric  & 
Engineering  Co.,  San  Franeifl- 
co,  Cal.  W.  R.  Hendrey  Co.. 
Seattle,  Wash.  Charles  Farn- 
ham.  Los  Angeles,  Cal. 


I    Get  those  coils  back  into  service — quick ! 

I  Don't  let  LABOR  SHORTAGE   hold  them  up   in  your 

I  coil  department.     You  can't  get  more  men — but  you  can 

I  save  time  and  money  by  sending  the  coils  to  us  for  re- 

1  insulation  with 

SALAMANDER 
Pure  Asbestos 

=  We    will   return    them    promptly — better   Insulated    and    more 

=  durable  than  when  new. 

i  "Salamander"    asbestos    wire   excels   in    insulatinr    ralue    and 

=  cannot  bum  out  under  the  severest  overload. 

I  Leading^  electric  railways  are  our  best  customers. 

i  Write  us  for  details  now 

I     Independent  Lanip  &  Wire  Co.,  Inc. 

i  OFFICES :  FACTORIES : 

I         1737  Broadway,  New  York        York,  Pa.,  and  Weehawken.  N.  J. 

=  3 

3iiiiiiiirriiiitiiiiitriitiiiii[rii<iiiiiiiiiiiiitiiiiiiiiiiiiiiiriiiiiriiiiiiiniiiiiiiiiiitMiiirM)iiriiiiiiiiitiiiiiiiiiiiiiiiiiiiririiiiriiiiiiiiiiiiiiniiiiff 

uiiiiitiniiiiuuiiiiiniiiiiiiiiuiinMiiiiiiiiiinnriiimiiiiiiiiiiiiiiuiiiMiiifiiiiHMiiiMiiiiiiiiiiiimiiiHiiii'iiiiitiiiitiiiiiiiiiiiiiiiiiiiitiiinCf 

=  ^ 

I  BRAKE  SHOE  I 
I  STANDARDS  I 


iiii 

Tiiiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiimiiiriis 
auiiiiiiiiiimiiiimiiiiiuiiiiiiiiiiiiiiiiiiiiiiittiiiitiiiiiiiiiiiiiiiiiiittiiimiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiimiiiitiiiiiiiiiiiiiiiiii'. 


B.  A.  Hesoman,  Jr.,  PrealdeDt;  Charlea  C  Cutle,  FIrat  Vice  Prestdent; 
mi.  C.  j;  Dell,  Secretary:  HaroIdA.  Hegeman.  Vice-President  and  Treaa- 
urer,  Fred  C.  Dunham,  Aaslatent  to  Preatdem:  W.  C.  Lincoln,  Engineer. 


NATIONAL  RAILWAY 
APPLIANCE  COMPANY 

50  East  42d  St..  NEW  YORK  CITY 

Hegeman-Cftstle  Corporation,  Chicago 
National  Railway  Appliance  Co.,  Washington,  D.  C. 

RAILWAY  SUPPLIES 

Selling  Afteats  for  Tool  Steel  Gears  and  Pinions,  Johnson  Fare  Boxes. 
Perry  Side  Bearintfs,  Hartman  Centering  Center  Plates,  Vulcan 
One>man  Kerosene  Furnace.  Garland  Ventilators,  Electric  Arc 
Welders.  Hlfth  Class  Railway  Varnishes  and  Enamels. 

SpeoUl  Agents  for  Tool  Steel  Gear  &  Pinion  Co..  Johnson  Fare  Box  Co.> 
C.  A  C.  Electric  A  Mfg.  Co..  HoMen  <t  White,  Inc.  General  Agenu  for 
Anslo<Amerlean  Varnish  Co.  Eastern  Agents  for  Union  Fibre  Co. 


SAVE  MATERIAL 

SAVE  LABOR 

SAVE  TIME 

SAVE  MONEY 


Ask  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 

332  S.  Michigan  Ave.,  Chicago 
Chattanooga,  Tenn, 


iniiuiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiimii 


IlllllillllllllllllllUI 
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The  Electric 
Railway  Industry 
is  "coming  back*' 


As  a  great  national  institution,  es- 
sential to  modern  civilization,  it 
cannot  fail  to  do  so.  Present  con- 
ditions ivill  change.  The  industry 
must  and  •will  progress.  Years  of 
optimism,  activity  and  expansion  lie 
before  us. 


An  important  element  in  the  return 
of  prosperity  on  an  abiding  basis  is 
ihe  widest  possible  dissemination 
among  electric  railvjay  men  of  in- 
formation that  ivill  help  them  to  im- 
prove their  service,  their  finances 
and  their  public  relations. 


P 


RACTICAL  HELPS  for  the  Electric  Railway  Shop,  Track, 
Power,  Line  and  Rolling  Stock  Departments  supplies  this  type 
of  information  in  abundant  measure. 


It  is  a  new  book,  written  out  of  the  experiences,  investigations  and 
observations  of  men  of  recognized  ability  and  of  the  highest  standing 
in  the  industry. 

Combining  the  authoritativeness  of  a  textbook  with  the  serviceable- 
ness  of  a  handbook  of  present-day  practices,  it  covers  the  whole  range 
of  physical  equipment — operation  and  maintenance,  fundamental  prin- 
ciples and  practical  methods,  materials  and  appliances,  organization 
and  department  economies. 

Presenting  29  important  articles  that  were  followed  with  keen 
interest  by  the  thousands  of  executives,  engineers,  operating  and  non- 
technical men  who  first  read  them  in  Electric  Railway  Journal — 
it  is  a  book  that  belongs  on  the  desk  of  every  electric  railway  official 
or  department  head. 

The  book  may  be  secured  in  combination  with  a  subscription — 
either  new  or  a  renewal — to  Electric  Rctilway  Journal,  whose  news, 
week  by  week,  of  the  thought,  activity,  practice  and  progress  of  the 
great  industry  which  it  serves,  is  now,  more  than  ever,  of  vital  neces- 
sity to  the  men  whose  brains  and  energy  will  rehabilitate  electric 
railways. 

To  make  sure  of  YOUR  copy,  write  your  name  and  address  in 
the  coupon  below,  tear  it  off,  and  mail  it  without  delay. 


325  pages,  6  x  9  in. 

Well   illustrated 

Thoroughly   indexed 

Cloth    bound 

CONTENTS 

Section   I — (5   Chapters) — 
Tracks  and  Structures,  by  R. 
C.     Cram,     Asst.     Engr.     Way 
and    Structure    Dept.,    Brook- 
lyn   Rapid   Transit    Systepi. 

Section    II — (7    Chapters) — 
In  the  Power  House,  by  Hart- 
ley   LeH.    Smith,    Engineer   of 
Tests,    Brooklyn    Rapid   Tran- 
sit   System. 

Section    III — (7    Chapters) — 
Out      on      the      Transmission 
Line,    by    Charles    R.     Harte, 
Construction      Engineer,     The 
Connecticut   Company. 

Section   IV — (7   Chapters) — 
Car     Equipment,     by     C.     W. 
Squier,    Electrical    Engineer. 

Section   V — (3    Chapters) 

Car       Design,       by       Norman 
Litchfield. 


IKAK    Itff     HKKIL  — 

ELECTRIC  RAILWAY  JOURNAL, 

10th  Ave.  af  36th  St.,   New  York 

Send  me  ELECTRIC  RAILWAY  JOURNAL  for  one  year,   and  include  a  copy  of  "Practical  Helps  for  the 
Electric    Railway    Shop.    Track.    Power.    Line    and    Rollinir    Stock    Departments."      If    the    book    is    not 
satisfactory.    I  will   write  you   in    10   days   for  mailing-  instructions   and   postage   for   its    return    at   your 
expense.      If  it  pleases  me.  I  will  remit  »4.85  in   30  days,   in   ftill  payment  of  both   the  book   and   the 
paper.     (In  Canada.  $6..35;  In  Foreign  Countries.  »7.85.). 

If  a  renewal  of  a  present  snlMcrlptton  check  here 

Name     

Mail 

this  coupon 

Street     ' 

TODAY 

City  State    

Company Position AD-PH 
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POSITIONS  VACANT 


EXPERIENCED  Instructor  wanted  for  city 
and  interurban  motormen  on  road  lo- 
cated in  Middle  West  operating  200 
cars  and  8  electric  locomotives  with  auto- 
matic air  and  type  M  and  HL  control. 
State  age,  experience  and  salary  ex- 
pected. P-357,  Elec.  Ry.  Journal, 
Chicago. 

HIGH-GRADE  master  mechanic  wanted 
for  street  railway  system  in  Texas  city 
of  25,000.  P-342,  Elec.  Ry.  Journal, 
Chicago. 

MAN  wanted,  experienced  in  electric  rail- 
way track  worlt,  as  shop  inspector  for 
frog  and  switch  manufacturer ;  also 
draftsman  who  has  had  experience  In 
designing  manganese  special  track  work. 
State  salary  and  experience  in  first  let- 
ter.    P-361,  Elec.  Ry.  Journal.  Chicago. 

NAMES  and  addressies  wanted  of  competent 
English-Spanish  translators  in  various 
localities  east  of  Chicago  who  can  work 
part  time.     P-369,  Elec.   Ry.   Journal. 


ONE     armature     winder     wanted.       Tulsa 
Street  Railway  Co.,  Tulsa,  Oklahoma. 


POSITIONS    WANTED 


CHIEF  engineer  or  engineer  maintenance 
of  way.  12  years'  experience  mainte- 
nance, construction  and  operation.  Ac- 
curate knowledge  of  all  matters  related 
to  way  and  structure  department.  Tech- 
nically trained.  References.  PW-367. 
Elec.  Ry.  Journal,  Chicago. 


CITY  superintendent,  now  employed,  for  a 
large  interurban  and  street  railway  com- 
pany wants  to  make  a  change.  Have 
had  18  years'  experience  as  conductor, 
motorman,  cashier,  freight  agent;  13 
years  as  superintendent  of  both  inter- 
urban and  city  lines.  Can  furnish  good 
references.  If  you  need  a  man  who  has 
learned  his  work  through  hard  work 
In  the  ranks,  send  full  details  of  prop- 
erty and  salary  paid.  PW-370,  Elec. 
Ry.  Journal,  Chicago. 


ELECTRICIAN,  age  35,  technical  graduate, 
desires  responsible  position  with  oppor- 
tunities for  advancement.  13  years'  ex- 
perience includes  interior  wiring,  main- 
tenance and  operation  of  large  power  and 
rotary  converter  substations.  Available 
now,  location  Immaterial,  least  salary 
$1800.     PW-303,  Elec.  Ry.  Journal. 


EINGINEER — Railway  specialist  can  be 
engaged  as  maintenance  of  way  engineer. 
Ten  years'  experience,  track,  roadway 
and  overhead  construction  and  mainten- 
ance ;  valuation,  also  public  service  re- 
ports. Technical  graduate,  at  present 
employed  as  engineer.  M.  of  W.  PW- 
360,  Elec.  Ry.  Journal. 


GAS,  electric  and  railway  manager  having 
18  years'  practical  experience  desires  to 
locate.  Present  employed  and  can  fur- 
nish the  best  of  references  from  present 
and  past  employers.  P'W-368,  Elec.  Ry. 
Journal,  Chicago. 


MARRIED  man,  9  years  experience  in 
claim  department  of  large  city  and  in- 
terurban company,  wishes  to  make 
change.  Seeks  position  as  chief  or  as- 
sistant chief  claim  agent.  PW-35S,  Elec. 
Ry.  Journal,  Leader-News  Bldg.,  Cleve- 
land. 


MARRIED  man  wants  situation  as  master 
mechanic.  14  years'  experience.  Would 
accept  situation  In  either  eastern  or 
western  states.  References.  Address 
PW-365,  Elec.  Ry.   Journal. 


OVERHEAD  man  with  17  years'  experience 
on  construction  and  maintenance  of  City 
and  Interurban  lines,  wishes  position  as 
superintendent  or  general  foreman.  Suc- 
cessful In  organizing  and  handling  men. 
PW-3e4,  Elec,  Ry.  Journal,  Philadelphia. 


POSITION  as  sales  manager  wanted  for 
producing  company  handling  anthracite 
middle  states  and  Canada ;  25  years'  ex- 
perience in  shipping  to  these  points.  P. 
O.   Box  173,  Elmlra,  N.  Y. 


POSITIONS  WANTED 


POSITION  wanted.  Man,  42  years  of  age, 
with  18  years  of  street  and  interurban 
railway  experience  as  trainman,  train 
dispatcher,  and  as  an  official  for  several 
years.  Now  employed,  but  desirous  of 
making  a  change  by  May  1st.  Western 
states  preferred.  Address  PW-366,  Elec. 
Ry.  Journal,  Leader-News  Bldg.,  Cleve- 
land. 


FOB  SALE 
CARS 
2 — McKean  Gaso-Electric  Cars. 
12 — Differential  20-yd.  Cars. 

6 — Gasoline   Pa«8eQK«r   Cars. 
50 — Freight   Cars. 
12 — Klectrlc   Sets. 

Get  our  Lists  and  Prices 
F.   DONAHOO  CO.  Birmingham.  Ala. 


FOR   SALE 
1 — Western  Electric  Direct  Connected 

MOTOR 
GENERATOR  SET 

Motor— 510-525  volts,  515  ampere,  500 
r.p.m.  Generator— 46-115  volts,  2300 
amp.,  500  r.p.m. 

Complete  with  two  switchboard  panels, 
ammeter  and  rheostats. 

E.  E.  KRETSCHMER,  Pur.  Agt. 
The   Metropolitan    W.    S.   Elev.    Ry.    Co. 

1347   Edison   Bldg.,   Chicaso,   111. 


, l||llllll,|l,llilllllilllllMllllllllllll tlllll IMIIIIIIIII IIIHIIIIilMIIIII t I II 


Street  Car  Plant  For  Sale 

The  Master  Commissioner  of  the  Circuit  Court  will  on 
Monday,  April  7,  1919 

at  Bowling  Green,  Ky.,  offer  at  public  auction  to  realize  $21,000  the 
entire  plant  and  franchises  of  the  Southern  Traction  Company  consisting 
of  4>4  miless  60  T  rail  track,  6  cars  and  all  equipments  and  real  and 
personal  property.    Terms  of  sale  6  months. 


IIIMtUIIIIIIIIII 


HUH tIMIlHMMIIIK lllllltlMIIIIIII H 


tIMMItlMlHIIIHIQ 


RAILS 


16.000  TONS — NBW  and  HBLATBBS 
NEW — 12  lb.,  le  lb..  20  lb..  25  lb..  80  lb, 
40   lb..   80   lb.,  70   lb..   76   lb.,  80  lb..   8» 
lb..  00  lb. 

RELATBRS — 30  lb.,  36  lb.,  40  lb..  46  lb, 
66  lb.,  QO  lb.,  70  lb.,  80  lb..  86  lb..  80 
lb..  100  lb. 

Fa*  atnci,  Nnr  Bolt*,  Nnt«  and  BpOcaa. 
Nei  Frogi,  Swttchec,  Crondno  and  all 
SCO  «orles.  Carload  and  leu  carload  in- 
qul  ")M  and  orders  a  speeialtr.  Kalla  eat 
to  .^ngths  for  atntctTiral  pnrpoaea.  At- 
traetlTO  pricea.  Inunedtato  ■hlpmenta  from 
stock, 

L.  B.  FOSTER  COMPANY 
Park  Bide.,  Pittsburgh,  Pa. 


tllKtllimiHdliniMMMIIIIIIMIItllllllll 


ililiiiiiiiillliiilllllU  z 


:jMiniiHtiiiiHiiin tlllll 1 

1000  TONS 

1      NEW  7  in.  HIGH      I 
TEE  RAIL 

I  Bethlehem  Steel  Co.  P.  S.  Co.  I 
I  Section  91-282.  Same  as  L.  S.  I 
1       Co's  Section  91-375.  | 

I  For  immediate  delivery.  Reason-  | 
I  able  price.  Will  tell  any  quantity  | 
I    up  to  1000  tons.  I 

i  Apply  F.  S.  369,  Electric  Railway  Journal  I 
I         10th  Ave.  at  36th  St.,  New  York  City         | 

=11 tllllt Illlltllllll I II iiiiiiiiiiiii I liiMii iii; 

.'iiiiiHtiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiinHiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiii'. 


i  FOR   QUICK  SALE  | 

I  8— Closed,  31-Ft.  | 

MOTOR  CARS 

I  Length  of  body  22  ft.  9  in.  Longi-  | 

I  tudtnal  seats.     Mounted  on  Brill  1 

I  21-E    single    trucks,    wheel    base  | 

I  7  ft.  6  in.    Westinghouse  No.  38  | 

I  motors.       Excellent    condition.  I 

I  Price  reasonable.  I 

I  The  Northern  Ohio  Traction  db  Light  Co.  | 

=  Akron,  Oiiio  = 


Cars  For  Sale 

12  Double  Truck  Motor  or 
Trailers.  Brill  27-F  trucks, 
28-ft.  closed  bodies. 

3  SNOW  PLOWS 

2  single,  1  double  truck 
ELECTRIC  EQUIPMENT    CO. 

Commonwealth  Bldj.  Philadelphia,  Pa. 


^iiiitiiiiniiiii 
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Cars,  Rails,  Locomotives, 

I  Cranes,  Generators,Turbines,  | 

Motors,  Machine  Tools, 

Hammers,  Presses 

I                              ETerythlng  For  i 

I         POWER,  RAILROADS,  INDUSTRY.  I 

I                              CONTRACTORS  | 

I            What  do  you  want  to  Buy  or  Sent  I 

I               Write  lor  our  Bulletin  No.  119.  I 

I    Our  ENGINEERING  DEPARTMENT  wlU  I 

E    Design,     Construct     and     Finance     your  i 

I    undertakings.     Send  us  particulars.  | 

I    RAILWAY  &  POWER  EQUIPMENT  CO.  I 

1           Woolwortb  Bldg..  New  Torlt,  N.  T.  - 

I              Telephones:  Barclay  3261-3262  | 

niiiiiiiiiiitiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii Ill iiiiiiiiiiiiiiii„i,iiiiiiiiiiiii,ii- 


i  aEVi 


ORKS 


Incorporated 
Clavaland,  Ohio 


Everything  in  the  Line 

of  Repairs  to  Electrical 

Machinery 


=  Complete      Ajmatures,      New 

i  Rewound      Armature      Cores,      Anoatnrs 

§  Shafts,       Armature      Coils,       Fields      and 

I  Commutators. 

BsUbUshed  SS  Tean 
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iTiiinniiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitiiiiHiiitiiiiiiiiiiiiiiiiii: 


Boiler  Bargains 


Extraordinary  opportunity.    Good  boilers  at  the  right  price.    Have 
been  used  6  months  to  3  years  but  al  1  in  excellent  condition. 


Sterlings 


253  H.  P. 
352  H.  P. 
Sterlings 


Edgemoors  600  H.  P. 
813  H.  P. 
512  H.  P. 


We  are  prepared  to  supply    complete   boiler    plants    including 
pumps,  piping,  breaching,  stacks,  etc. 

Tell  us  what  you  need  and  get  our  quotations.    All  goods  ready  for 
immediate  delivery  subject  to  prior  sale. 

Note: — We  are  compiling  an  extensive  list  of  machinery,  electrical  apparatus,  mechanical  sup- 
plies, tools  and  structural  material  of  all  kinds  which  we  have  for  sale.  If  you  desire  to  receive  this 
list,  when  printed,  please  file  with  us  your  name  and  address. 

Du  Pont  Chemical  Company 

Incorporated 
Sales  Department 

Wilming^ton,  Delaware 


liiiiiuiiiiuijiiMiiiiiiiiiMiiiiiiiiriiiiriiiiiuiiiriiiiiiiiniiiirMiiiiiiiMrinuiiiriiiiiMiMiiiiuiiuiiiiiiinMiiuiiniiiniiiiriiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiniiiiuiiiwiiiiiiiiiiiiiiiiiiiiniiiiMiiiniiiiirMiniiiiiMinu 
^nilllllluinillMiiilllllliniiiililillllilllllllltllirillllllllltllllllllllililiiiiiriiiiiiiillllllirilllttilltiliirlllniiiiiiiiMlllllllllllirilllllllllllllir     ^iiillllillllluiiiiiiiiuiiiiiiilrniiiilintiiiiiriiiiuiiiiiiiitriiiniiiiriiiiiiiiiiitiiiriiiiriiiniiiiiiiDiiiiMiiiriiiiiMiiiiilllllllnililliiiiiiiMliiii^ 

ROTARY  CONVERTERS 

I       1 — 300-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  I 

I             cy.,   370-v.  A.C.,   575-v.  D.C.,   600   r.p.m.  | 

i       1 — 200-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  = 

I            cy.,  370-T.  A.C.,  575-v.  D.C.  | 

=       1 — 150-kw.   Westinghouse  Rotary   Converter,  2  or   3-ph.,  I 

I             60-cy.,   250-v.   D.C,   720   r.p.m.  | 

I                       TURBINE  I 

§       1 — 500-kw.  Westg.   Horizontal,   3-ph.,  60-cy.,   370-v.    (can  | 

I            be  rewound  for  any  standard  voltage),  3600  r.p.m.,  i 

I             with   or  without     condensing  equipment.  | 

I  ARCHER  &  BALDWIN,  INC. 

I                        114-118   Liberty   St.,   New   York,   N.   Y.  | 

I                                  Telephone  4337-4338  Rector  | 

^iHlHillliltiiliiiilniiiiitMilMfiiiiiiiiniiiiMiliriiiiriiiiliiitiiiiiliiiiiiiillliiiitiiiiiiMiiiiiiiMiiiriiiiini/ilitiiiiiitiiiiiiiMiilMmiiiiNiiiiiiR 
atimiiiilimiiniiiiiiiiiiiuiiiiiiiiiiriiiiiMiiitiiiiiiiiiiiiiiniiniiiiniiiiiiiiHiiiiiiiiiriiiimiiiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiiniMniiiniiiniiii), 

WATER  TUBE  BOILERS 

I         2—981  hp.  Edge  Moor,  235  lb.  prewure.  1 

I         1 — 450  hp.  Heine,  170  lb.  pressure.  | 

I         4 — 400  hp.  Stirling,  150  lb.  pressure.  i 

I         1 — 380  hp.  Stirling,  150  lb.  pressure.  | 

I        2 — 360  hp.  Erie  City,  160  lb.  prenure.  | 

I         1 — 310  hp.  Stirling,  200  lb.  pressure.  | 

I         6 — 308  hp.  Heine,  140  lb.  pressure.  | 

I         1 — 305  hp.  Babcock  4  Wilcox,  160  lb.  pressure.  I 

I       12 — 264  hp.  Babcock  &  Wilcox,  175  lb.  pressure.  | 
i         8 — 250  hp.  Stirling,  160  lb.  pressure. 
I         1 — 212  hp.  Babcock  &  Wilcox,  160  lb.  pressure. 
I         2 — 204  hp.  Babcock  &  Wilcox,  160  lb.  pressure. 


I  IMMEDIATE  DELIVERY 

I  Five  new  P.A.Y.E.  double  truck  cars.    Length, 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and 

I  G.  E.  Co.  Air  Brakes. 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO. 

1  Carm  and  Trucks,  Snow  Sweepert,  Electric  Locomotive* 

I  111  Weat  Monroe  Street,  Chicago,  III. 

3niiiirriniMiiniinrini(iiiiiiiiiiiiiiiiiiiiiiiitiiiiiiriiiiiiMiiiiiiiiiiiiiiiiniiiiiiiMiitiiiitiiiiiiiiitiiniiiiiiiii)riiiiiriiniiiiiutiiiitiiiiiiuiii] 
^iiiiinMiiiMiiuiiiiiiiiniiiiiiMinriiiniiiiiiiinMinMiiiiiiniiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiitiiiiitiiiiiiiiiitiiitiiiiiiiiiiiiriiii 

I  Some  One  Wants  to  Buy 

I  the   equipment   or    machinery 

I  that  you  are   not   now   using. 

s 

I  This    may     be     occupying     valuable 

I  space,  collecting  dust,   rust  and    hard 

i  knocks    in    your    shops    and    yards. 


I   I     Sell  it  Before  depreciation  Scraps  it. 


I  MacGovern  &  Company,  Inc.  | 

I  114  Liberty  St.,  New  York,  N.  Y.  I 

I  Pittsburgh  Office:  498  Union  Arcad*  BIdg.  | 

!^iiii{iiiiiiiniiiniiiiiirriiiiiiiiniiiiiiiiiiiiiiriiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriitiiiiiiMijiiiiiiriiiinriiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiia 


The  Seachlight  Section  is  helping  others 
^-let  it  help  you  also. 


SOS 


TriintiiiiiiiiiiiiiiiiimimMiimiiiitiiiimiiiiiiiinmiiiiiiiimiiiiiiimtiiiHinimiiiiiiiHiiiiiiMiiiiiiiiiiMiiiiiiiiiiniiiimiiiiiiiiiimiiiiH 
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SEARCHLIGHT  SECTION  W 


Exterior  View 


Exterior  View 


Interior  View 


United  States 

Shipping 

Board 

Emergency 

Fleet 


■ 

■ 

1 

r       .___^ 

^c9s 

Interior  View 


BIDS — For  the  purchase,  f.o.b.  cars  Philadelphia,  of 
any  number  of  cars  up  to  and  including  six, 
will  be  received  by  J.  W.  Smith,  Manager  Passen- 
ger Transportation  and  Housing  Division, 
United  States  Shipping  Board  Emergency  Fleet 
Corporation,  No.  140  North  Broad  Street, 
Philadelphia. 

Delivery — I  mmediate. 

Terms — 25  per  cent,  sight  draft.   Balance  to  be  arranged. 

General — Cars  and  equipment  are  entirely  new,  are  open 
to  inspection  on  request  at  the  works  of  the  manu- 
facturer, the  J.  G.  Brill  Company,  and  cost,  as  is, 
?13,S70  each. 

SPECIFICATIONS 
BODY 

Length  over  anti-climbers 45  ft.  6  in. 

Length  over  corner  posts 33  ft.  0  in. 

Length  over  vestibules 44  ft.  2  in. 

Extreme  width 8  ft.  6  in. 

Height  from  rail  over  trolley  board 11  ft.  8  in. 

Truck  centers 21  ft.  0  in. 

Radius  of  shortest  curve 35  ft. 

Seating  capacity 50 

Sheathing  (sheet  steel) 3/32  in. 

Doors,  Hand  operated 
Headlight,  Crouse  Hinds  "Imperial" 
Registers,  International  R-7 
Fare  Boxes,  International  G-15 
Heater,  1 — Peter  Smith  Hot  Air 
Hand  Brakes,  National 

AIR  EQUIPMENT 

G.  E.  Straight-Air  Compressor  C.P.-27 

TRUCKS 
Brill  77  E-1  Wheel  Base,  5 

Diameter  of  Wheel 

Tread 

Flange 

Axle  in  Motor  Bearing 

Axle  in  Gear  Seat 

Gauge  of  Track 4 

MOTOR   EQUIPMENT 

4 — Westinghouse  514  A-600-volt,  40-hp.  Motors 

end  K-3S  G-2  control. 
Solid  Gears — 58  teeth  Pinions — 

PERFORMANCE 

The  free  running  speed  on  tangent  level  track  and  525-volt 
will  be  30-31  m.p.h.  with  car  carrying  50  passengers. 

WEIGHT 

With  50  passengers,  49,740 


BIDS — For  the  purchase,  f.o.b.  cars,  Philadelphia, 
of  one  snow  plow  will  be  received  by  J.  W.  Smith, 
Manager,  Division  of  Passenger  Transportation 
and  Housing,  United  States  Shipping  Board 
Emergency  Fleet  Corporation,  140  North  Broad 
Street,   Philadelphia. 

Delivery — I  mmediate. 

Terms — 25  per  cent,  sight  draft,  balance  to  be  arranged. 

General — The  plow  and  equipment  is  entirely  new,  is 
open  to  inspection  on  request,  at  the  works  of  the 
manufactuer,  the  J.  G.  Brill  Company,  Philadelphia, 
and  cost,  as  is,  313,134. 

SPECIFICATIONS 

Length  over  all 41  ft.  4    in. 

Leng:th  over  end  body  sheathing 31  ft.  6^  in. 

Length  of  body  inside 30  ft.  9  in. 

Width  over  side  body  sheathing 7  ft.  6    in. 

Width  over  body  inside 6  ft.  8 J  in. 

Width  over  all  wings  closed  not  to  exceed 8  ft.  10  in. 

Width  over  all  wings  open 12  ft.  9    in. 

Height  from  bottom  of  sill  to  top  roof 8  ft.  0    in. 

Height  from  top  of  rail  to  bottom  sill 2  ft.  6i  in. 

Height  of  body  inside — clear 6  ft.  4    in. 

Height  from  top  of  rail  to  top  of  trolley  stand 10  ft.  9 J  in. 

Height  of  share  blades 5  ft.  0    in. 

DIMENSIONS  OF  MAIN  TIMBERS 

Side  sills 4f  1 11  j  in. 

Intermediate  sills 5    x   3    in. 

Cross  timbers 4    x    7 


Side  posts 21  x 

~ 2ix 


ft.  9  in. 

33  in. 

3  in. 

f  X  i  in. 

4i  in. 

5  in. 

ft.8Hn. 

,  double 

-15  teeth 

Light,  42240 


in. 
in. 

Side  posts  at  truss 2 J  x    5    in. 

Flooring,  single 1 }  in. 

Lift  of  plow  share 6    in. 

Lift  of  digger 3     in. 

Gauge 4  ft.  8^  in. 

To  operate  on  curve  of 35  ft.  radius 

AXLE — Open  hearth  steel,  4i  x  8-in.  journal,  S^-in*  wheel  fit,  SJ-in. 

gear  fit,  5-in.  dia.  motor  fit. 
AIR  BRAKES — Westinjrhouse  Traction  Brake  Co.'s  schedule  A  M  M 

automatic   with   graduated   release    and   emergency   straight   air 

feature. 

1— D-2  E  G  25-ft.  compressor. 

1 — Brake  cylinder,  10  x  12  in. 

2 — -Maan  reservoirs,  16  x  42  in. 
DIGGER — Double  truck  standard,  four  per  plow,  arranged  to  operate 

from  both  ends  of  plow. 
DRAW  BARS— Special,  radial  M.C.B.  appUed  as  per  B/P  6952,  to 

couple  with  Tomlinson  and  spring  earner. 
MOTOR  EQUIPMENT— 4— Gen.  Elect.  201-G,  65-hp. 

2 — K-35  G-2  controllers  and  equipment. 

71-tooth  solid  gears. 

15-tooth  pinions. 
SPREADERS— 12  ft.  0  in.  long,  furnished  by  Car  Builder. 
SIDES— J-in.  sheathing. 

TRUCKS— Brill  standard  53-F  for  8-wheel  plow — i  diggers. 
TRUCK  CENTERS— 14  ft.  0  in. 

TRUCK  WHEEL  BASE — 4  ft.  0  in.  » 

SHARE  LIFTING  DEVICE— Standard  pneumatic  (air).   We  furnish 

and  apply  2 — 8-in.  cylinders,  2 — J-in.  engineers  valves  complete  and 

1 — engineer's  handle. 
WHEELS^33-in.  cast  iron,  3-in.  tread,  f-in.  flange. 
NOTICE — Apparatus  to  be  located  that  motormen  will  be  in  R.  H. 

corner  and  can  look  out  of  window. 
WEIGHT— Complete  weight,  56,920  lb. 


Hiiiitiiiiiiiti niiiiiitiiiiiiiiiiiiiii iiiiiiiiriiiiiiiiiiimiiiii iiniiiini iiiii MiiiiiiiiMiiiiiiiiiiiiiiiiiiniiiuiiiiniiiiitriiiniiMiiiiiiniiiMiiiiiniininriiHiniiiniiiiiiiiiiiiiiiimiimtiiiitiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniimiiiiiH 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdTertisinc*  Street  Cur 
Collier,  Inc.,  Barron  O. 


Air  Pressnre  Belays 

PbUadelphia      Electric      Company 
Supply  Dept. 


Air  Reetlflert 
Holden  &  White,  Inc. 


Amusement    Devices 

Este  Co.,  The  J.  D. 

Anchors.  Guy 

Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Ohio  Brass  Co. 
Western  Electric  Co. 
Westinerbouse  Elec.  &  H.  Co 

Anti-€liml>ers 

Railway   Improvement   Co. 

Armature    Siiafts 

Laclede    Steel   Co. 

Ash  Storaee  Tanks,  Cast  Iron 

Green    Engineering    Company 

Antomobiies  and  Buses 

BrUl  Co..  The  J.  u. 


Axle   Straighteners 
Columbia  M.  W.  &  M.  I.  Co. 

Axles,  Car  Wheel 
Bemis   Car  Truck  Co. 
Brill  Co.,  The  J.  G. 
Cambria    Steel   Co. 
Carnetrie    Steel   Co. 
General   Steel   Co. 
Laclede  Steel  Co. 
Midvale  Steel  &  Ordnance  Co. 
National  Railway  Appliancs  Co 
St.  Louis  Car  Co. 
Standard  Steel  Works  Co. 
Taylor  Elec.   Truck  Co. 
Westinghouse  Elec.  &  M,  Co. 

Babblttinr  Devices 
Columbia  M.  W,  ft  M,  I.  Co, 

Babbitt  Metal 

Ajax  Metal  Co. 

Badges  and  Buttons 
Electric  Service  Supplies  Co 
International  B«rister  Co..  The 
Western  Electric  Co, 


Batteries,  Dry 
Nlchols-Lintem  Co. 
Western    Electric    Co. 

Batteries,  Storace 
Electric  Storace  Battery  Co 
Western    Electric    Co. 

Bearings  and  Bearinc  Metals 

Ajax  Metal  Co, 
Bemis  Car  Truck  Co. 
Clark  Elec.  &  Utg.  Co. 
Columbia  H.  W.  A  If,  I,  Co. 
Cosmic  Metal  Co. 
Eureka  Co. 
General  Electric  Co. 
Kerschner    Co.    Inc.,    W.    E, 
More-Jones  Brass  A  Metal  Co 
Post  &  Co..   E.  L. 
St.  Louis  Car  Co. 
Taylor  Elec.  Truck  Co. 
Westinshouse  Elec.  It  M,  Co, 

Baarincs,  Center  and  BoUer  Side 
Holden  A  White,  Inc. 
Stucki  Co..   A. 

BearlOKs,  Roller  and  Ball 

Gurney   Ball   Bearlnr  Co. 
Railway  Roller  Bearius  Co. 

Bearings,    OlUess,    Graphite,    Bronze 
and   Wood 
Bound  Brook  Oil-less  Bearior  Co. 

Bells  and  Gongs 
BriU  Co..  The  J.  G. 
Coliunbia  M.  W.  &  M.  I.  Co. 
Electric   Service   Supplies  Co 
St.  Louis  Car  Co. 
Western   Electric  Oo. 


Benders,  Bail 
Niles-Bement-Pond  Co. 
Readingr  Specialties  Co, 
Western  Electric   Co. 
Wharton,  Jr.  &  Co.,  Wm. 
Zelnicker.   Walter  A..   Supply  Co.. 
Inc. 

Blasting  Powder  and  Equipment 

Du  Pont  de  Nemours  &  Co..  E,  I, 

Boilers 

Babcoek  &  Wilcox  Co. 

Boiler  Tubes 
National  Tube  Co. 

Book  Publishers 
McGraw-Hill    Book   Co. 

Bond  Testers 
American  Steel  &  Wire  Co. 
Lincoln  Bondinfr  Co. 
EoUer    Smith    Co. 

Bonding  Apparatus 
American  Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co, 
Electric    Service    Supplies    Co. 
Lincoln   Bonding  Co, 
Ohio  Brass  Co. 

Bonds.  Ball 
American  Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co, 
Electric  Service  Supplies  Co, 
Greaeral  Electric  Co. 
Lincoln  Banding  Co, 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  M.  Co, 

Boring  Tools,  Car  Wheel 
Niles-Bement-Pond  C' 

Brackets  and  Cross  Arms   (See  also 
Poles.  Ties,  Posts,  Etc) 

American    Bridge    Co, 

Bates  Expanded  Steel  Truss  Co. 

Electric   Railway   EQUipment  Co, 

Hubbard  &  Co. 

Lindsley    Bros.    Co. 

Ohio  Brass  Co. 

Western   Electric    Co, 

Brake   Adjusters 
Hnlde.j  &  White.  Inc, 
Smith- Ward  Brake  Co, 
Westinghouse   Traction   Brake  Co, 

Brake  Shoes 
Amer.  Brake  Shoe  A  Fdry,  Co. 
Barbour-Stockwell  Co, 
BriU   Co.,    The   J.    G. 
Columbia  M.  W.  A  M,  I,  Co, 
St.  Louis  Car  Co. 
Taylor  Elec.  Truck  Co. 

Brakes,   Brake    Systems   and   Brake 
Parts 
Allis-Chalmers    Mfg.    Co. 
Bemis  Car  Truck  Co. 
Brill  Co.,   The  J,   G. 
Columbia  M.  W.  A  M.  I,  Co, 
General  Electric  Co. 
Holden  &  White.  Inc, 
National  Brake  Co, 
St.  Louis  Car.  Co. 
Safety  Car  Devices  Co. 
Taylor  Elec.  Truck  Co. 
Westinghouse  Trac.  B.  Co. 

Brick,  Fire 

Green  Engineering  Co. 

Bridges   and   Buildings 

American   Bridge  Co. 

Brooms,  Track,  Steel  or  Battan 
Paxson  Co„  J.  W. 
Western    Electric    Co, 
Zainioker.  Walter  A,.  Supply  Co.. 
Inc. 

Brushes,  Carbon 

General   Electric  Co. 
Jeandron.   W,  J. 
Morgan  Crucible  Co. 
National  Carbon  Co. 
United  States  Graphite  Co. 
Western    Electric   Co. 
Westinghouse  Elec,   A  M.  Co, 

Brushes,   Graphite 
United  States  Graphite  Co. 

Brush  Holders 
Anderson  Mfg.  Co..  A.  A  J.  M. 


Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Buckets 
Blaw-Enox  Company 

Buildings,   Portable 

Pruden  Co.,   C.  D. 

Bumping     Post 

Mechanical    Mfg.    Co. 

Bankers.    Coal 

American  Bridge  Co. 

Bushings,  Case  Hardened  &  Man- 

Kanese 
Bemis  Car  Truck  Co. 

Bushings,    Graphite    and    Wooden 

Bound  Brook  Oil-less  Bearing  Co. 

Cables.     (See  Wires  and  Cables.) 

Cable  End  Bells 

Philadelphia      Electric      Company 
Supply  Dept. 

Carbon  Brashes,      (See  Brushes, 
Carbon,) 

Car  Equipment.  (For  Fenders, 
Heaters,  Beglsters,  Wbe^ 
etc. — See  those  headings.) 

Car  Trimmings.  (For  Curtains, 
Registers,  Doors,  Seats,  etc.— 
See  those  headings.) 

Oar  Panel  Safety  Switches 
Westinghouse  Elec.  &  Mfg.  Co. 

Cars,    Dump 
Diflerential   Car   Co. 

Cars,  Passenger,  Freight,  Express, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  G. 
Cambria   Steel   Co. 
Euhlman  Car  Co.,  O.  C. 
McGuire-Cummings  Mfg.  Co. 
Midvale  Steel   &  Ordnance  Co, 
National     Safety     Car     &     Equip- 
ment Co. 
St.  Louis  Car  Co. 
Wason  Mfg,  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 
Kerschner  Co.,    Inc..   W.   R. 

Cars,  Section 
Mudge  A  Co. 

Cars,  Selt-Propelled 
Electric   Storage   Battery   Co. 
General   Electric  Co. 

Castings,  Brass,  Composition  or 
Copper 

Ajax  Metal  Co, 

Anderson  Mfg.  Co.,  A.  A  J,  M, 

Clark   Elec.    &   Mfg.    Co. 

Columbia  M.  W,  A  M.  I,  Co. 

Eureka  Co. 

More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Inm  and  Steel 

American  Bridge  Co. 
American  Steel  Foundries. 
Bemis  Car  Truck  On. 
Columbia  M.  W,   A  M,  I,  Oo. 
St.  Louis  Car  Co. 
Standard  Steel  Work*  Oo. 
Wharton,    Jr.    Co..    Wm. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Betrlevers,  Trolley 

Earn,   C.   I. 

Electric  Service  BoppUes  Co, 

Roldep  &  White.  Inc. 

Kerschner  Co.,   Inc.,   W.    R. 

Ohio   Brass  Co. 

Wood  Co..  Chas.  N. 

Ccdilngs,    car 

Keyes  Products  Co, 
Pantasote    Co. 


Change    Carriers 
McGill  Ticket  Punch  Co. 


Circuit  Breakers 

Automatic        Reclosing        Circuit 

Breaker  Co. 
The  Cutter  Electrical  A  Mfg.  Co. 
General    Electric   Co. 
Western  Electric  Co. 
Westinghouse  Elec.  A  Mfg,  Co. 


Clamps  and  Connectors  for  Wires 
and   Cables 
Anderson  Mfg.  Co.,   A.  A  J,  M. 
Dossert    &   Co. 

Electric    Railway    Equipment    Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Hubbard  A  Co. 
Klein   &   Sons.   Mathias 
Ohio  Brass  Co. 
Western    Elec.ric  Co. 
Westinghouse  Elec.  A  Mfg.  Go. 

Clamps,    Insulator 
Philadelphia      Electric      Company 
Supply  Dept. 

Cleaners  and  Scrapers  Track —  (See 
also  Snow-Plows,  Sweepers  and 
Brooms,) 
Brill  Co.,  The  J.  G. 
Ohio  Brass  Co. 
Van   Dorn    &   Dutton  Co. 
Western   Electric   Co. 

Cleat    Type    Switchboard    Insulators 

Philadelphia       Electric       Company 
Supply  Dept, 

Clusters  and  Sockets 
General  Electric  Co, 

Coal  and  Ash  Handling — (See  Con- 
veying   and    Hoisting    Maohln- 

ery.) 

Coasting    Recorders 

Railwa,y     Improvement     Co. 

Coll     Banding     and     Winding     Ma- 
chines 
Columbia  M.  W.  A  M.  I,  Co. 

Electric  Service   Supplies  Co, 

Western   Elecy-ie   Co. 

Colls,  Armature  and  Field 
Cleveland  Armature  Works. 
Columbia  M.  W.  A  M.  I.  Co 
DAW  Fuse  Co. 
General  Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.  A  M.  Co. 

Coils,  Choke  and  Kleklng 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.  A  M,  Co. 

Coin-Counting    Maehines 
International  Register  Co.,   Th» 
Johnson  Fare  Box  Co, 


Commutator  Slotters 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wood  Co.,  Chas.  N. 

Commutator  Truing  Devices 

General   Electric  Co. 

Commntators  or  Parts 

Cameron     Elcclrieal    Mfg.    Co. 
Cleveland   Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Mica   Insulator  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Commutator   Slotting    FUes 

Hajidy    Supply    Co, 

Commutator   Stones 
Handy    Supply    Co. 

ComprpHBors,  Air 

Allis-Chalmers     Mfg.     Co, 
Chicago    Pneumatic    Tool    Co, 
General    Electric  Co. 
Wcstlnifhouse  Trac.  B.  Co. 
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Electrical  Indicating  Instruments 


are  unqualifiedly  superior  to  any  other  instruments  designed  for  the 
same  service.  A.  C.  or  D.  C,  Switchboard  or  Portable  Instruments 
for  every  field  of  Indicating  Electrical  Measurement. 

Consult  the  Weston  representative  in  your  nearest  city,  or  write  for 
Catalogs  or  Bulletins,  specify^n?  the  especial  field  that  interests  you. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

21  Weston  Ave.,  Newark,  N.  J. 


New  York  Boston  St.  Louis  Cincinnati  Buffalo 

Chicago  Cleveland  San  Francisco  Pittsburgrh  Minneapolis 

Philadelphia  Detroit  Denver  Richmond  New   Orleans 

And  in  Principal  Cities  Throushont  the  World 


Miami.  Fla. 
Seattle 


S<%^W 
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Concrete  Ulxere 
Blaw-Enox  Co. 

Condeoeera 

Allis   Chalmers   Ml?.    Co. 
Qeneral  Electric  Co. 
Western  Electric  Co. 
Westinrhouse  Elec.  ft  Hfr.  Co. 

Condnito,    Undergronnd 

Western  Electric  Co. 

Oondnlts,    Flexible 

Tubular  Woven   Fabric   Co. 

Oonstmction^  Industrial 

Thompson-Starrett  Co. 

Connectors.  Solderless 
Dossert  &  Co. 
Westinrhouse  Elec.  &  Hfr.  Co. 

Oontroller  Fingrers 
Trireer  Lock  BoTeraible  Oontroller 
Finier 

Controller  Resnlators 
Kectric  Serrlce  Supplies  Co. 

Controllers  or  Parts 

Allis   Chalmers   Mfg.   Co. 
Columbia  M.  W.  &  H.  I.  Co. 
General  Electric  Co. 
Kerschner    Co.    Inc.,    W.    R. 
Westintrhouse  Elec.  A  Mfr.  Co. 

Controllins  Systems 
General   Electric  Co. 
Westinrhouse  Elec.  &  Mfr.  Co. 

Cooling    Systems 

Spray  Engr.  Co. 

Converters,  Rotary 

Allis    Chalmers    Mfgr.     Co. 
General  Electric  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Jiig.  Co. 


Conveying  and  Hoisting  Machinery 

American  Bridge  Co. 
Columbia  M.  W.  &  U.  I.  Co. 
Green  Engrg.  Co. 

Conveyors,  Belt 

Portable  Machinery  Co, 


Conveyors,  Coal  and  Ash 

Portable   Machinery   Co. 


Conveyors,  Portable 
Portable  Machinery  Co. 


Cord,  Bell,  Trolley,  Begister,  etc. 
Brill  Co,,  The  J,  O. 

Electric  Service  Supplies  Co, 
International    Register    Co,.    The 
Samson  Cordage  WorlLs, 


Cord  Connectors  and  Couplers 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood  Co..  Chas,  N, 


Conplers,   Car 

Brill  Co..  The  J,  6, 
Ohio  Brass  Co, 
Van  Dorn  Coupler  Co. 
Westingbouse  Trac.  B.  Co. 

CraiM* 

Allls-ChalmerB  Mfg.  Co. 
Thew  Automatic  Shovel  Co. 
Toledo  Bridge  &  Crane  Co..  The 
Van  Dorn   &  Dulton  Co. 


Creosotlng.        (See    Wood   PrewrT»- 

tlves^ 


Cross  Arms.      (See  Brackets) 

Crossing  Foundations 
International  Steel  Tie  Co. 


WHAT  AND  WHERE  TO  BUY 


Crossing     Signals. 
Crossing) 


(See     Signals, 


Crossings,      Track.         <8«e      Track, 
Special  Work) 

Culverts 
Canton  Culvert  &  Silo  Co. 


Curtains  and  Curtain  Fixtures 
Brill  Co..  The  J.  O. 
Du  Pont  Fabrlkoid  Co. 
Electric  Service  Supplies  Co. 
Pantasote    Co. 
St.  Louis  Car  Co. 


Gutting   Apparatus    Oxy-Acetylene 

Milburn  Co.,  The  Alex, 


Dealers'  Machinery 
Archer  &  Baldwin 
Cleveland  Armature  Wks. 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Griswold  Machine  Co..  Geo.  X. 
Hyman  Michaels  Co. 
MacGovem  &  Co.,  Inc. 
Zelnicker  Supply  Co.,  Inc., 
Walter  A. 


Derailing  Devices.     (See  also  Trask 
Work) 
Cleveland  Frog  &  Crossing  Co. 
Wharton  Jr.   &  Co.,   Wm. 


Destination  Signs 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Western    Electric    Co. 


Detective  Service 

Wish  Service,  Inc.,  P,  Edward, 


Die     Blocks 

General    Steel    Co, 


Disconnecting    Switches 

Philadelphia      Electric      Company 
Supply  Bept, 


Dispatching    Systems 

Western   Electric   Co. 


Fare  Boxes 

BriU  Co,,  The  J,  G, 
Cleveland  Fare  Box  Co, 
International  Register  Co,.   The 
Johnson  Fare  Box  Co, 
National  Railway  Appliance  Co. 
Ohmer    Fare    BegiBter    Co. 

Fences,     Woven     Wire     and     Fence 
Posts 
American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 

Fenders  and  Wheel  Guards 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co, 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 
Western    Electric   Co. 


Fibre  and  Fibre  Tubing 
Westlnghouse  Elec.  &  Mfg.  <3o. 


Dogs,  Lathe 
Williams  &  Co..  J. 


Doors    for    Bus    and    Switch    Com- 
partment 

Philadelphia      Electric      Company 
Supply  Dept. 

Door  Operating  Devices 

Consolidated  Car  Heating  Co. 
National  Pneumatic  Co.,  Inc. 
Safety  Car  Devices  Co. 

Doors  and  Door  Fixtures 
BriU  Co..  The  J.  G. 
General   Electric  Co. 
Hale  &  Kilbum  Corp. 

Doors,  Folding  Vestibule 

National  Pneumatic  Co.,  Inc. 

Draft  Bigging.     (See  Conplers) 

Drills,  Track 
American  Steel  &  Wire  Co. 
Chicago   Pneumatic   Tool  Co. 
Electric   Service   Supplies  Co. 
Niles-Bement-Pond  Co. 
Ohio  Brass  Co. 

Dryers,  Sand 
Electric  Service  Supplies  Co. 
Zelnicker   Supply   Co.,    Walter   A., 
Inc. 


Bleetrleal  Wires  and  Cables 
Roebllng's  Sons  Co..  J.  A. 


Engineers,     Consulting,     Contraeting 
and  Operating 
Archbold-Brady  Co. 
Arnold  Co.,  The 
Ford,  Bacon  &  Davis 
Hoist.  Englehardt  W. 
Keith,  Herbert  C, 
Republic  Engineers,   Inc, 
Klchey,    Albert    S. 
Sanderson  &  Porter. 
Scofleld  Engineering  Co. 
St^one  &  Webster. 
U.  G.  I.  Contracting  Co. 
White  Companies.  The  J.  G. 
Wells.    Gardner  F. 
Woodmansee  &  Davidson  Engi- 
neering Co. 


Engines,  Gas  and  Oil 

Allis  Chalmers  Mfg.  Co. 
Westlnghouse    Elec.    &    Mfg.   Co. 


Engines,   Steam 

Allis  Chalmers  Mfg.  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 


Exhaust    Fittings     (IncL    Expansion 
joints  atmospheric  relief 

valvea    and    low    pressure   gate 
valves) 
Wheeler    Mfg.    Co.,    C.    H. 


Field  CoUs,      (See  Colls) 


Filters,  Water 
Scaife  &  Sons  Co.,  Wm.  B. 


Floodlights 

Electric  Service  Supplies  Co. 


Flooring  Composition 
American  Mason  Safety  Tread  Co, 
Western  Electric  C^o, 

Forglngs 

Eureka  Co, 
Laclede    Steel    Co. 
Standard  Steel  Works  Co. 
Williams  &  Co..  J.  H. 

Frogs,  Track.      (See  Track  Work) 

Furnaces.      (See  Stokers) 

Fuses  and  Fnse  Boxes 
Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
D  *  W  Fuse  Co. 
General  Electric  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 


Fuses,  Reailable 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 

Galvanizing 

Catlie,  Jos,  P.,   &  Bros. 

Gaskets 
Power  Specialty  Co. 
Westlnghouse  Traction  Brake  (^. 

Gas  Producers 
Westlnghouse  Elec.  ft  Mfg.  Co. 

Gates,  Oar 
Brill  Co.,  The  J.  O. 

Gages,  Oil  and  Water 
Ohio  Brass  Co. 

Gear  Blanks 

Carnegie   Steel  Co. 
Standard  Steel  Works  Co. 


Gear  Cases 

Columbia  M.  W,  ft  M.  I.  Co, 
Electric  Service   Supplies  Co, 
Kerschner  Co.   Inc.,   W.   R, 
Thayer  &  Co..  Inc. 
Weslinghouse   Elec.   ft  Mfg.   Co. 


Gears  and  Pinions 
Columbia  M.  W.  ft  M.  I.  Co. 

Electric  Service   Supplies  Co. 
Kerschner   Co.,    Inc..    W,   R, 
National  Railway  Appliance  Cq, 
Nuttall  Co.,  R.  D. 
Poole  Eng,  ft  Machine  Co, 
Tool   Steel   Gear    ft    Pinion   Co, 
Van    Dorn    ft    Dutton    Co. 


Gears,    Reduction 
Poole  Eng.   ft  Machine  Co. 


Orneratlnc  Sets,  Gas-Eleetrle 
General   Electric  Co. 

Generators 

Allis  Chalmers  Mfg.  Co. 
(general  Electric  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.  ft  Kfg.  Co. 


Goggles,  Safety 
Standard  Optical  Co. 

Gongs.      (See  Bells  and  Gongs) 

Graphite 
Morgan  Crucible  Co. 

Greases.      (See  Lubricants) 

Grinders  and  Grinding  Supplies 
Indianapolis  Switch  ft  Frog  Co. 
Metal  &  Thermit   Corp. 
Railway  Track-work  Co. 
Western   Electric   Co. 

Grinding  Blocks  and  Wheels 

Railway  Track-work  Co. 

Grounding   Boxes 

Philadelphia      Electric      Company 
Supply  Dept. 

Gnards  Cattle 

American    Bridge   Co. 

Gnards,  Trolley 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Harps,  Trolley 
Anderson  M.  Co..  A.  ft  J.  M. 
Bayonet  Trolley  Harp  Co. 
Electric  Service   Supplies  Co. 
Hensley    Trolley    &    Mfg.    Co, 
More-Jones  B,  ft  M,  Co, 
Nuttall  Co,.  B,  D, 
Star  Brass  Works. 
Western  Electric   Co. 

Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  (3o. 
St.  Louis  Car  Co. 

Headlinlngs 
Kerschner    Co.     Inc.,     W.     B. 
Keyes    Products    Co. 
Pantasote  Co. 

Heaters,  Car    (Electric) 
Consolidated  Car  Heating  Co. 
Gold  Car  Heating  ft  Lighting  Co. 
Holden  &  White.   Inc. 
Themter  Heater  Co. 
Smith  Heater  Co.,  Peter. 

Heaters,  Car,  Hot  Air  and  Water 

Cooper    Heater   Co. 
Holden  &  White.   Inc, 
Hunter  Heater  Sales  <3o. 
Smith  Heater  Co.,  Peter. 

Heaters,  Oar    (Stove) 
Electric   Service  Supplies  Co. 
Holden  ft  White.  Inc. 
Smith  Heater  Co.,  Peter. 

Hoists  and  Lifts  ' 
Columbia  M.  W.  &  M.  I.  Co. 

Duff    Mfg.    Co, 

Ford  Chain  Block  ft  Mfg,  Co, 

Niles-Bement-Pond   Co, 

Toledo  Bridge  ft  Crane  Co.,  The 

Van  Dorn  &  Dutton  Co. 

Hose,  Bridges 

Ohio    Brass   Co. 

Hose.  Pnenmatic  and  Fire 
Westlnghouse  Traction   Braka  Co. 

Hydraulic  Machinery 

Allis    Chalmers    Mfg.    Co, 
Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's. 

Instrument     Cutout     Switches 
Philadelphia      Electric      Company 
Supply  Dept. 

instruments,       Measuring,      Testing 
and  Recording 
Economy  Electric  Devices  Co. 
General  Electric  Co. 
Roller   Smith   Co. 
Western    Electric    Co. 
Westlnghouse    Elec.    ft   Mfg.   Co, 
Weston  Elec'i  Instrument  Co, 

Insulating  Cloth,  Paper  and  Tape 

Freyberg   Bros.,    Inc, 

General  Electric  Co, 

Hope    Webbing    Co, 

Irvlngton  Varnish  ft  Insulator  <3o. 

Mica    Insulator    Co. 

Standard  Paint  Co. 

Standard  Woven  Fabric  Co. 

U.    S.    Rubber    Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  &  Mfg.  Co. 

Insulation.     (Seo  also  Paints) 
Anderson  M,  Co..   A.   ft  J.  If, 
Drew  Electric  ft  Mfg,  Co, 
Electric   Service   Supplies  (^. 
General  Electric  Co, 
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One  Right  Way 

of  doing  Everything 

That  way  is  the  cheapest  and  most  efficient 


(( 


IMPERIAL"  TIE  TAMPING  UNITS 


are  now  standard  equipment  on  many  of  the  leading  railway  systems  of  the 
country. 

Besides  affording  the  most  efficient  and  most  speedy  method  of  tamping  any 
kind  of  ballast,  they  make  available  compressed  air  for 

Bonding  rails  Cutting  pavement 

Grinding  switchpoints  Breaking  concrete 

Painting  with  air 
Sand    blasting    surfaces    for    painting  and  many  other  uses. 

They  Save  Labor  on  every  Operation 

Ask  for  the  Bulletin. 

Ingersoll-Rand  Company 


11  Broadway 
New  York 


Offices  the  World  Over 


165  Q.  Victoria  St. 
London 


107-TT 
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Hoiden  St  White.  Inc. 
MltcheU-Rand  Mtg.  Co. 

U.     S.     Rubber    Co. 
Western   Electric  Co. 
Westinfhouse    Elec.    &    iitg.    Co. 


Insnlators.        (S«e    also     Line    Ma- 
terial) 
Anderson  M,  Co.,  A.  A  J.  H. 

Electric  Railway  Equipment  Co. 
Electric    Service    Supplies    Co. 
Locke     Insulator    Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
Western   Electric  Co. 
Westinjfhouse    Elec.    &    Miff.    Co. 
White     Electrical    Supply    Co. 


Insulator    Clamps 
Clark  Elec.   &  Ittg.  Co. 


Inmlator  Pins 

Electric   Service   Supplies  Co. 
Hubbard  A  Co. 


Insulated  Wire  Cutters 

Rubber   Insulated  Metals   Co. 


Jacks.    (See  also  Cranes,  Hoists  and 
Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfy.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Duff  Mfg:.  Co. 
National  Ry.  Appliance  Co. 
Templeton.  Kenly  Co.,  Ltd. 

Jolnto,  Ball 

Carnegie  Steel  Co. 
Lackawanna  Steel  Co. 
Reacting    Specialties    Co. 
Zelnicker    Supply    Company,    Inc.. 
Walter  A. 


Jonmal  Boxes 

Bemis  Car   Truck   Co. 

Brill   Co.,   J.    O. 

Railway  Roller   Bearing  Co. 

Laboratory 
Electrical  Testing  Lab's. 


Lamp  Guards  and  Fixtnres 

Anderson   M.   Co..    A.    &   J.   M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinehouse    Elec.    &    Mfe.    Co 


Lamps.  Arc  and  Incandescent.     (See 
also    HeadliKhts) 
Anderson   M.    Co..    A.    &   J.   M 
(Seneral  Electric  Co. 
Western   Electric  Co. 
Westinrhouae    Elec.    &    Mfjr.    Co 


Lamps.  Slrnal  and  Marker 

Nichole-Lintern  Co. 
Ohio  Brass  Co. 


Lathes 

Seneca    Palls    itig.    Co. 


Lathe   Attachments 
WUllams   Ic   Co.,    J.    H. 

Lathes,  Car  Wheel 

Niles-Bement-Pond    Co. 


Ushts,    Portable    Electric 

Milburn   Co..    The    Alex. 

LIrhtlnr  Kernlators,   Car 
Hoiden  di  White.    Inc. 


WHAT  AND  WHERE  TO  BUY 


Lli 


izhtnInK  Protection 
Anderson  M.  Co..   A.  &  J.  M 
Electric    Service    Supplies   Co 
(Seneral    Electric  Co. 
Ohio   Brass   Co. 
Western    Electric    Co. 
Westintrhouse    Elec.    &    ICtr. 


Co 


Line   Material,     (See   also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  M.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
DoBsert    &    Co. 
Drew    Electric   &  Mfir.  Co. 
Electric  Railwsv   Equipment  Co 
Electric   Service   Supplies  Co 
Eureka   Co. 
General    Electric  Co. 
Hoiden   &   White.   Inc. 
Hubbard  A  Co. 
Locke    Insulator   Co. 
More-Jones    B.     *     M.    Co 
Ohio   nrana  Co. 
Western   Elec  ric   Co. 
WestinKlinuse    Elec.    &    Utg.    Co 
White    Electrical    .Supply    Co. 


Locomotives,  Electric 

Brill   Co..    The  J.   G. 
General    Electric  Co. 
McGuire-Cumminffs    Mfgr.    Co. 
Westinghouse    Elec.    &    Mf».    Co. 


I-ubricatins  Engineers 

Galena-Signal   Oil   Co. 


Lubricants,  Oil  and  Grease 

GalenaSiffnal    Oil    Co. 


Lumber,      (See  Poles,  Ties,  etc.) 

^Inchine   Tools 
Columbia  M.  W.  &  M.  I.  Co. 

.Machine   Work 
Columbia  M.  W.  &  M.  I.  Co. 

Hoiden  &  White,   Inc. 

.Metal  Tickets 

Seovill  Mfg.  Co. 

.Meters,  Car,  Watt-Honr 
Economy   Electric   Devices  Co. 


Meters,     (See  Instruments) 
EUectric  Service  Supplies  Co 
Wood    Co..    Chas.    N. 

Mica 

Mica  Insulator  Co. 
Schoonmaker   Co.,    A.    O. 


.Mirrors  for  Hotormen 
Drew  Elec.  &  Mfr.  Co. 

Motors.   Electric 

Allis    Chalmers    Mfgr.    Co. 
Western  Electric  Co. 
Westinghouse    Elec.    &    iltg.    Co. 

Motor   Leads 

Dossert   &   Co. 


Motor     Generation,      Bonding     and 
Welding 

Lincoln   Bondltig  Co. 

Nuts  and  Bolts 

Allis    Chalmers    Mfg-.    Co. 
Ilarbour-Stockwell    Co. 
Bemis   Car   Truck   Co. 
Columbia    M.    W.    &    M.    I.    Co. 
Hubbard    &    Co. 
Lackawanna  Steel  C^. 

Oils.      (See  Lnhrleants) 

Oil    Storage    Systems 

Gilbert    &    Barker    Mfg.    Co. 

Oxy-Aeetylene.       (See    Cutting    Ap- 
paratus, Oxy-Acetylene) 

Packing 
Irvington  Varnish  &  Insulator  Co. 
Post  &  Co.,  Inc..  E.  L. 
rower   St}eriaUy    Uo. 
U.    S.    Rubber    Co. 
Westlnghouse   Traction    Brake   Co 


Paints  and  Varnishes.      (Insulating) 

Mica    insulator   Co. 
Miuhell  Hand    Mfg.    Co. 
Standard    Paint   Co. 


Paints     and     Varnishes     (Preserva- 
tive) 

Standard    Pain ;    Co. 


Pinion  Pullers 
Columbia  M.   W.   &  M.   I.   Co. 
Electric   Service   Supplies  Co. 
General  Electric  Co. 
Wood  Co..  Chas.  N. 


Pinions,      (See  Gears) 

Pins,  Case  Hardened.  Wood  and  Iron 

Bemis    Car    Truck    Co. 

Electric  Service  Supplies  Co. 

Ohio    Brass   Co. 

Westlnghouse   Traction   Brake  Co. 

IMpe 

National    Tube    Co. 

Pipe   Fittings 
Power   Specialty  Co. 
Standard    Steel    Works    Co. 
Westlnghouse   Traction   Brake  Co 

Planers.      (See  Machine  Tools) 


Pliers,   Insulated 

Electric  Service   Supplies  Co 
Rubber    Insulated    Metals    Co. 


Poles.    Concrete 

Massey   Concrete   Products   Co. 


Paints  and 

National 


\'arnlHhe«  for  Woodwork 

Ky.    Appliance    Co. 


Park   Amusements 

Este    Co..    The    J.    I). 

Paving  Brirks,  Filler  and  Streteher 

Nelsonville    Brick   Co. 

Piiving    .Material 
Am.    Brake  Shoe  &  Fdy.  Co. 
Barrett  Co..  The 
Nelsonville    Briclc   Co. 

Paving  Pitch 

Bariett  Co..  The 


Pole  Reinforcing 
HubbEu-d    &    Co. 


Pole  Sleeves 
Drew    Elec.   &   Mfg.   Co. 


Poles  and  Ties,  Treated 

Lindsley     Bros.     Co. 
Page  &  Hill  Co. 

Western    Electric  Co. 

Poles,  Metal  Street 
Bates  Expanded  Steel  Truss  Co 
Electric    Railway    Equipment    Co. 
Hubbard  &  Co. 

Poles,      Ties,      Posts.      Piling      and 
Lumber 
Caamey   &  Co..   B.  J. 
Lindsley    Bros.    Co. 
Northern    White    Cedar    Assn. 
Page  &  HUl  <>>. 
Western   Electric   Co. 
Western   Red    Cedar   A3sn 
White  Marble  Lime  Co. 

Poles.  Trolley 

Bayonet  Trolley  Harp  Co. 
Columbia   M.    W.    &    M,    1.    Co 
Electric  Service  Supplies  Co. 
National   Tube   Co. 
Nuttall   Co..    R.    D. 

Poles.  Tubular   Steel 

Electric    Railway    Equipment    Co. 
National  Tube  Co. 

Porcelain   Bushings 

Philadelphia       Electric      Company 
Supply    Dept. 

Post   Type  Insulators 

Philadelphia      Electric      Company 
Supply    Dept. 


Potheads 

Philadelphia       Electric     Company 
Supply    Dept. 

I  Power  Saving   Devires 
'      Arthur      Power-Saving      Recordini 
Co.  • 

Economy    Electric    Devices   Cu. 

Railway    Improvement   Co. 

Power    Transmission    Machines 

Poole  Enif.  &  Machine  Co. 

Presses,  Transfer 
Meisel   Ro.ary    Press   Co. 


Pickups,  Trolley  Wire 

Electric    Service    Sui 


Ohio    Brass   Co. 


Suppliee    Co. 


Pressure  Regulators 
Ohio     Brass    Co 


Pgll 

General     Electric    Co. 

Ohio     Brass    Co. 

WeatiniiliiMise    Electric  &   Mlg.   Co 


Protective    Devices 

Philadelphia       Electric      Company 
Supply     Dist. 

Pumps 

Allis  Chalmers  Mfg.  Co. 


Punches,  Ticket 
Bonney-Vehslage    Tool   Co. 
International    Register   Co..    The 
McGill  Ticket  Punch  Co. 
Wood    Co..    Chas.    N. 


Purifiers.  Feed  Water 
Scaife   &  Sons  Co..   Wm.   B 

Rail  Grinders.       (See  Grinders) 

Ralls,   New 

Cambria    Steel    Co. 

Midvale   Steel  &  Ordnance  Co. 

Bailway   Safety  Switches 
Westlnghouse    Elec.    &    Mfg.    Co. 

Bail    Welding.        (See    Brazing    and 
Welding  Processes) 

Ralls,   Relaying 

I      Zelnicker.   Walter  A.,   Supply  Co.. 
Inc. 

Saltan 

Brill    Co..    The    J.    G. 
Electric   Service   Supplies  Co. 
Hale    &    Kilburn    Corp. 
McGuire-Cummings   Mfg.   Co. 
St.  Louis  Car  Co. 


Recorders.  Power  Saving 

Arthur  Power-Saving  Recorder  Co. 

Registers  and   Fittings 
Brill    Co..    The    J.    G. 
Electric    Service    Supplies    Co. 
Exell  Mfg.  Co.,  The 
International    Register    Co.,    The 
Ohmer     Fare     Register     Co. 
Rooke    Automatic    Register   Co. 
Standard  Register  Co. 

Reinforcement,   Concrete 
American     Steel     &    Wire    Co. 

Repair  Shop   Appliances,      (See  also 
Coil       Handing       and       Winding 
Sllirlilnes) 
Columbia   M.    w.   &   M.   I.   Co. 

Electric  Service   Supplies  Co. 


Rpimir   Work.       (See  also   Colls) 
CJIeveland    Armature    Works 
Columbia    M.    W.    &    M.    I.    Co. 
General    Electric    Co. 
Indeiiendent   Lamp   &   Wire  Co. 
Westlnghouse    Elec.     &    Mfg.     Co. 

Replacers,   Car 
(folumbia    M.    W.    &    M.    I.    Co. 
Electric    Serviie    Supplies    Co. 
Reading   Specialties   Co. 

Resistance,  Grid 
Columbia    M.    W     &   M.    I.   Co. 

Bllcon    Co. 

Resistance,  Wire  and  Tnbe 

General  Electric  Co. 
Western  Electric  Co. 
Westlnghouse    Elec.    &    Mfg.    Co. 

BetrlcTerH.    Trolley,       (See    Catcher* 
anil    Retrie\ers,  Trolley) 

Reverse   Phase   Relays 
Philadelphia      Electric      Company 
Supply  Dist. 

Kheostats 

Ellcon  Co. 

General    mectric  Co. 

Mica     Insulator     Co. 

Westingiiouse    Elec.    A    Mfg.    Co. 

Booflng,  Building 

Barrett    Co..    The 

Roofing,    Car 

Keyes    Products   Co. 
Pantasote    Co. 
Standard    Paint    Co. 

Rubber  Specialties  of  all   kinds 

U.  S.  Rubber  Co. 

ItendrrH.  Track 
BriU  Co..   The  J.   O. 
Cleveland   Fare   Box  Co. 
Columbia  M.    W    A    M.    I.  Co 
Electric     Service     Snpiilie*     Co. 
Hoiden    A    White.    Inc. 
Nicholae-Ltnlern     Co. 
Ohio  Brass  Co. 
St.   Louis   Car  Co. 

8ash   Fixtures,  Cur 
Brill    Co..    The    J.    G. 


Sliah  Metui,  Car  Window 
Hale    A    Kilburn    Corp 


Serapers,  Track.      (See  Cleaners 
Scrapers,   Track) 
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First  Find  the  Leaks — Then  Stop  Them 

One-Man 

Roller-Smith  Bond  Testers 

WILL  LOCATE  THE  LEAKS— IN  A  HURRY 


Now  is  the  time  to  cut  generating  costs — to  cut 
power  costs  on  car  operation.  You  can  do  it  with 
ROLLER-SMITH  Bond  Testers. 
The  cost  of  energy  wasted  due  to  faulty  bonds  is 
enormous.  With  ROLLER-SMITH  Bond 
Testers  you  can  immediately  detect  those  faults 
anc*  remedy  them.  And  it  requires  only  one  man 
to  do  it — they're  one-man  bond  testers. 


Bond  Testing  with  a  ROLLER-SMITH  outfit 
is  easy,  quick,  accurate,  low  cost.  Simply  drop 
the  contact  bar  on  the  rail,  rock  it  back  and  forth 
a  few  times  to  obtain  good  contact,  turn  the  hard 
rubber  button  until  the  small  pointer  is  at  zero, 
then  read  the  resistance  of  the  bond  direct  in  units 
of  feet  of  rail.     That's  all  there  is  to  it. 


Send  for  Bulletins  No.  200  and  201. 

ROLLER-SMTTH  COMPANY 


m 


233  BROADWAY,  NEW  YORK 

CHICAGO  DETROIT 

Monadnock  Block  Majestic   BIdB. 

BALTIMOEE    Builders  Exchang-e 

BOSTON      141   Milk    St. 

BUFFALO Elliootf     Souare    Blcis. 

gENVEB    1R33  Tremont  St. 

PHILADELPHIA    Drexel   Bids. 


Works  CLEVELAND 

BETHLEHEM,  PA.  Williamson   Bldgr. 

PITTSBURGH Union  Aroade  Bldg. 

SAN  FRANCISCO 589  Howard  St. 

SEATTLE .5.38    First   Ave.,    9. 

ST.    LOUIS Eailwav    Exchange   Bldg. 

SALT  LAKE   CITY Walker   Bank   Bid?. 
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Beats,  Ota.     (8m  alM  Itotten) 

Bnll  Co.,  The  J.  G. 
Hale  &  Kilburn  Corp. 
St.  Louis  Car  Co. 

Beating  Materials   (see  also  Battan) 

Du  Pont  Fabrikoid  Co. 
Pantasote  Co. 

Second-Hand  Equipment 

Archer  &   Baldwin 
Cleveland  Armature  Wks. 
Duquesne  Elec.  &  Mfs.  Co. 
Electric  Equipment  Co. 
Eiell  Mfg.  Co..  The 
Poster  Co..  L.  B. 
Griawold  Machine  Co.,  Q.  M. 
Hyman  Michaels  Co. 
Kerschner    Co.    Inc.,    W    .R. 
MacGovern  &  Co..   Inc. 
Zelnicker  Supply  Co.,  W.  A. 

Shades,  Testlbnle 
Brill  Co..   The  J.   G. 

Shovels 
Hubbard   &   Co. 

Shovels,  Power 

Allis     Chalmers    Mfg:.     Co. 

Blaw-Knox  Co. 

Thew  Automatic  Shovel  Co. 

Signals,  Car  Marker 
Nichols-Lintern   Co. 

SIrnals,  Car  Starting 
Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co. 

Signal  Systems,  Block 
Electric    Service    Supplies   Co. 
Federal  Signal  Co. 
Nachod    Signal    Co..    Inc. 
v.     S.     Electric     Signal     Co. 
Western    Electric   Co. 
Wood  Co.,  (mas.  N. 

Signal  Systems,  Highway  CrosslDC 

Nachod    Signal    Co..    Inc. 
U.  S.  Electric  Signal  Co. 

Slack  Adjusters 

(See  Brake  Adjusters) 

Sleet  Wheels  and  Cutters 
Anderson  Mlg.  Co..  A.  &  J.  M 
Bayonet   Trolley    Harp    Co 
Columbia  M.  W.  &  M.  I.  Co 
Drew  Electric  Ic  Mlg.  Co. 
Electrical  Railway  Equipment  Co 
Holden  &  White.   Inc. 
More-Jones  Brass  &  Metal  Co 
Nnttall  Co..   R.   D. 

Snow-Plows,   Sweepers   and   Brooms 
Brill  Co.,   The  J.   G. 
Columbia  M.   W.   &  M.  I.  Co. 

McGuireCummings     Mfg.     Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Speed    Transformers 

Poole  Eng.   &  Machine   Wks. 

Spikes 

American    Steel    &    Wire   Co. 
Lackawanna  Steel  Co. 

Splicing  Compounds 

Standard    Woven    Fabric   Go 

U.   S.   Kubber  Co. 

Westinghouse    Elec.    &    Mfg.    Co. 

BpUcIng    Sleeves    Copper 

Clark     Elec.     &    Mfg.     Co. 

Splicing  Sleeves.  (See  Clamps  and 
Connectors) 

Springs,  Car  and  Truck 

American  Steel  Foundries 
American    Steel    &    Wire   Co 
Bemis    Car    Truck    Co. 
Brill    Co..    The    J.    G 
Standard    Steel   Works   Co. 
Taylor   Elec.   Truck   Co. 


Sprinklers,  Track  and  Road 

Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co 
St.   Louis  Car  Co. 

Steps,  Cnr 
American  Mason  Safety  Tread  Co 
Umversal   Safety   Tread   Co. 

Stokers,  Mechanical 
Babcock'&  Wilcox  Co. 
Green    Engrg.   <3o. 
Westinghouse  Elec.  &  Mfg.  Co. 

Storage    Batteries.       (See    Batteries, 
Storage) 


WHAT  AND  WHERE  TO  BUY 


strand 
Roebllng's  Sons  Co..   J.   A. 

Straps,  Car,  Sanitary 
Holden  &  White.   Inc. 
Railway   Improvement  Co. 

Structural  Iron.      (See  Bridges) 

Superheaters 
Babcock    &    Wilcox   Co. 
Power    Specialty    Co. 

Sweepers,  Snow.     (See  Snow  Plows, 
Sweepers  and  Brooms) 

Surface,     Jet    and     Barometric-Con- 
densers 

Wheeler  Mfg.   Co..   C.   H. 

Switch  Stands 
Indianapolis  Switch  &  Frog  (^. 
Ramapo  Iron  Works 

Switchboard  Mats 

Western    Electric  Co. 

Switches,  Automatic 

Western    Electric   Co. 

Switches,  Lock 

Weiss  Switch  Lock  Co. 

Switches,  Track.     (See  Track 
Special  Work) 

Switches  and  Switchboards 

Allis  Chalmers  Mfg.  Co. 
Anderson   Mfg.   Co..    A.    &   J.   M. 
Electric    Service    Supplies    Co. 
(Jeneral    Electric   Co. 
Nichols-Lintern    Co. 
Western    Electric   Co. 
Westinghouse  Elec.   &  Mlg.  Co. 
Wharton   Jr.    &   Co..    Wm. 

Tampers,  Tie 

Ingersoll-Rand    Co. 

Tanks,  Ash  and  Cold  Storage 

Green   Engineering   Co. 

Tanks,  Oil   Storage 
GUbert    &    Barker    Mfg.    Co. 
Milwaukee  Tank  Works. 


Tapes  and  Cloths.  (See  Insulating 
Cloths,  Paper  and  Tape) 

Telephones  and  Parts 

Electric    Service    Supplies    Co. 
Western    Electric    Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instruments.  (See  Instru- 
ments, Electrical  Measuring, 
Testing,   etc.) 

Thermostats 
Consolidated   Car   Heating   Co 
Gold  Car  Heating  &  Lighting'  Co. 
Holden    &    White,    Inc 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting  Tools 
Williams  &  Co..  J.  H. 

Ticket  Boxes 

Macdonaid  Ticket  Box  (3o. 

Ticket  Choppers  and  Destroyers 

Electric    Service    SuppUes    Co. 

Tie  Plates 

Cambria  Steel  Co. 

Midvale  Steel  &  Ordnance  Co. 

Ties,  Mechanical 
Dayton  Mechanical  Tie   Co. 

Ties  and  Tie  Rods,  Steel 

American    Bridge    Co. 
BarbouT'Stockwell    Co. 
Carnegie    Steel    Co. 
International     Steel    Tie    Co. 

Ties,  Wood  Cross.  (See  Poles,  Ties, 
Posts,  etc.) 

Tool  Holders 
WiiUams  ft  Co..  J.  H. 


Tools,  Track  and  Miscellaneous 

American   Steel   &  Wire  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Cliicago     Pneumatic     Tool     Co. 
Electric   Service   Supplies  Co. 
Hubbard  &  Co. 
Keyes     Products     Co. 
Railway  Track-work  Co. 


Torches,    Acetylene.       (See    Cutting 
Apparatus) 

Towers  and  Transmission  Structures 

American    Bridge   Co. 
Archbold-Brady  Co. 
Bates  Expanded  Steel  Trues  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 

Tower  Wagons  and   Auto   Trucks 
'  McCardell  &  Co..  J.  R. 


Track,  Special  Work 

Barbour-Stockwell  Co. 
Cleveland  Frog.  &  Crossing  Co. 
Columbia   M.    W.    &   M.    I.    Co. 
Indianapolis  Switch  &  Frog  Co. 
New  York  Switch  &  Crossing  Co 
Ramapo  Iron  Works 
St.   Louis  Frog   &  Switch  Co. 
Wharton   Jr.    &   Co.,    Wm. 


Transfers    (See  Tickets) 
Archbold-Brady  Co. 

Transfer    Tables 
American  Bridge  Co. 

Transfer  Issuing  Machine's 

Ohmer  Fare  Register  Co. 


Transformers 

Allis     Chalmers     Mfg.     Co. 
General  Electric  Co. 
Western    Electric    Co. 
Westinghouse  Elec.  &  Mlg.  Co. 


Treads,  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co. 
Umversal   Safety   Tread  Co. 


Trolley  Bases 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric    Service    Supplies    Co. 
General    Electric    Co. 
Holden  &  White.   Inc. 
Holland   Trolley   Supply  Co. 
More-Jones   Brass   &   Metal    Co. 
National  Railway  Appliance  Co. 
NuttaU   Co.,    R.   D. 
Ohio    Brass    Co. 


Trolley  Bases,  Retrieving 
Holden   &    White.    Inc. 

Trolley   Harps 

Holland  Trolley  Supply  Co. 

Trolley  Poles 

Holland  Trolley  Supply  Co. 

Trolleys  and  Trolley  Systems 
Ford  Chain  Block  &  Mfg.  Co. 

Trolley  Shoes 

Holden    &    White.    Inc. 

Miller   Trolley   Shoe   Co. 
Trolley  Wheels.      (See  Wheels, 
Trolley) 

Trolley  Wire 
Roebllng's   Sons   Co.,   John    A. 


Tracks,  Car 

American  Steel  Foundries 
Bemis    Car    Truck    Co. 
Brill   Co..   The   J.   G. 
McGuire-Cummings  Mfg.  Co. 
St.    Louis    Car    Co. 

Trucks,  Car 

Taylor    Elec.    Truck    Co. 

Tubing,  Steel 
National  Tube  Co. 

Turbines,  Steam 

Allis  Chalmers  Mfg.  Co. 
General  Electric  Co. 
Terry  Steam  Turbine  Co. 
Western    Electric    Co. 
Westinghouse    Elec.    &    Mfg.    Co 

Turbines,   Water 

Allis    Chalmers    Mfg.     Co. 


Turnstiles 
Percy  Mfg.  Co.,   Inc. 
Vacuum  Impregnation 

Vacuum    Pomps 

Wheeler   Mfg.    Co..   C.   H. 

Vacunm  Impregnation 

Allis   Chalmers  Mfg.   Co. 

Valves 

Ohio   Brass   Co. 

Westinghouse   Traction   Brake   Co. 

Varnishes.      (See  Paints,  etc.) 

Ventilators,  Car 

BriU  Co..    The   J.   G. 
Holden    &    White.    Inc. 
National  Railway  Appliance  Co. 
Nichols-Lintern     Co. 
Railway  Utility  Co. 
St.  Louis  Car  Co. 

Vises,  Pipe 
Williams   &   Co.,   J.    H 

Voltmeters.      (See  Instruments) 

Washers 

Bound  Brook  Oil-less  Bearing  Co. 

Waste    Saturation    Systems 

Milwaukee  Tank   Works 

Water      Softening      and.     Purifying 

Systems 
Scaife  &  Sons  Co..  Wm.   B. 

Water  Cooling  Towers 

Wheeler  Mlg.  Co.,  C.  H. 

Weed     Killers 

Chipman  Chemical  Engr.  Co. 

Welded  Rail  Johits 

Lincoln    Bonding    Co. 

Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co. 
General    Electric     Co. 
Lincoln   Bonding  Co. 
Metal   &   Thermit  Corp. 
National   Ry.   Appliance  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Welders,  Portable  Electric 

Electric  Railway  Improvement  Co 
Indianapolis  Switch  &  Frog  Co. 
Lincoln    Bonding    Co. 

Wheel    Guards.      (See    Fenders    and 
Wheel  Gnards) 


(See      Machine 


Wheel      Presses. 
Tools) 


Wheels,  Car,  Cast  Iron 

Assn.     of    Mlrs.    ol    Chilled    Car 

Wheels 
Bemis  Car  Truck  Co. 
Griffin  Wheel  Co. 

Wheels,  Car,  Steel  and  Steel  Tired 

jVmerican    Steel    Foundries 
Bemis    Car    Truck    Co. 
Carnegie    Steel    Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 
Anderson    Mlg.    Co..    A.    ft   J.   M 

Bayonet  Trolley  Harp  Co. 
Bound   Brook  Oil-less  Bearing  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
Electric  Railway    Equipment  Co. 
Electric  Service  Supplies  Co. 
Etireka   Co. 
General    Electric    Co. 
Hensley   Trolley   Mlg.    Co. 
Holland  Trolley  Supply  Co. 
More- Jones    B.    AM.    Co. 
NuttaU  Co..   R.  D. 
Star   Brass  Works 

Whistles,  Air 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse   Traction   Brake  Co 

Wire  Rope 
American    Steel    ft    Wire   Co. 
Roebllng's  Sons  Co.,  John  A. 

Wires  and  Cables 

Aluminum  Co.  ol  America 

American    Elec'l    Works 

American   Steel  ft   Wire  Co. 

Bridgeport    Brass    Co 

D  ft  W  Fuse  Co. 

General   Electric  Co. 

Kerite  Insulated  Wire  &  Cable  Co. 

Roebllng's  Sons  Co.,  John  A. 

Rome  Wire  Co. 

Western  Electric  Co. 

Westinghouse    Elec.    &   Mfg.   Co. 

Wood  Preservatives 

Barrett    Co..    The 
Lindsley  Bros.  Co. 

Wood    Working    Machinery 

Allis  Chalmirs  Mfg.  Co. 

Wrenches 
Williams    ft    Co..    J.    H 
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Commercial  Plant  for  Crensoting  Poles  by 
the  Open-Tank  System.  Western  Wood  Pre- 
serverBf  Sandpointt  Idaho.     (W.  C.  Aasoc.) 


Spraying  roof  deck  of  box  car  ivith  CcirbO' 
eota  Creosote  Oil  mo  paint  used). 


Briish-treafing  faying  surfaces  qfakip  Hm- 
bera  loith  Carbosota. 


100%  American 

This  trade-mark  stands  for  everything 
which  the  words  "lOOfo  American" 
imply,  the  world  over. 

It  is,  first  of  all,  the  most  efHcient  wood  preserv- 
ative on  the  market. 

It  is  strictly  honest  in  quality. 

It  is  practical — adaptable  to  all  conditions. 

It  is  of  American  origin,  a  modern,  distinctly 
American  specification,  developed  by  Americans 
in  American  laboratories,  and  is  second  to  none 
in  the  world. 

It  is  the  universal  ivood-preservative,  available  every- 
where in  the  United  States,  and  eventually  will  be 
obtainable  everywhere  in  the  world. 

Carbosota  Creosote  Oil  is,  of  course,  intended  for 
non-pressure  processes.  It  meets  U.  S.  Shipping 
Board  Emergency  Fleet  Corporation  Specification 
No.  128,  also  U.  S.  Railroad  Administration  Specifi- 
cation No.  R828A. 

(Qreen  wood  cnnnot  he  effectively  creosofed  by  non-presfntre 
processes.  It  should  be  air-dry.  In  regions  of  nioist,  warm  climate, 
v^ood  of  some  species  may  start  to  decay  before  it  can  be  air-dried. 
Exception  should  be  made  in  such  cascs^  and  treatment  modified 
accordingly.) 

Specify     Carbosota"  for  results. 

Technical  service,  specifications,  etc.,  may  be 
obtained  gratis  by  addressing  nearest  office. 


New  York 
Cleveland 


The 


Chicap'o 
Cincinnati 


Company 


Philadelphia         Boston  St,  Louia 

Pittsburgh       Detroit       New  Orleans 


Birmingham  Kansas  City  Minneapolis  Nashville 

Salt  Lake  City  Seattle  Peoria  Atlanta  Duluth 

Milwaukee  Bangor  Washingrton  Johnstown 

Youngatown  Toledo         Colnmbus         Richmond         Latrobe 
Elizabeth  Buffalo  Baltimore  Montreal 


THE    BARRETT    COMPANY,    Limited: 

St.  John,  N.  B.  Halifax,  N.  S, 


Winnipeg 


Lebanon 

Bethlehem 

Toronto 

Vancouver 
Sydney.  N.  S. 


The  Open-Tavk  Process:  Simple  wooden 
tank  yhned  u-ith  sheet  iron)  equipped  with 
steam  coils  and  small  derrick. 


Spraying:  Ai-r'':-"-:i  i- ■' •  iosota  to  ends, 
■mortises,  and  tenons  (.points  of  contact)  of 
caps  and  stringers  for  trestle. 


Bnish-treating  pole.     Note  ttse  oj  a  mop , 
which  ismore  satisfadoru  than  a  hr^ah. 


Hom.e-made  creosoting  tank,  built  of  com- 
Tnon  lum.ber,  lined  with  galvanized  sheet 
iron  soldered  at  the  joints. 


Fayijig  surfaces  of  tim-bers  brush-treated 
with  Carbosota.  (Courtesy  Peninsula  Ship 
Bldg.  Co.) 


l-gallon  can,  S-gallon  can,  lO-gallon  can,  1  wooden  barrel.  (Any  qnantity  may 
be  conveniently  obtained,  including  tank-car  quantities — 10,000  gailoyis.) 


Exceptionally  artistic  effect  resulting  from 
the  use  of  Carbosota  Creosote  Oil  as  a  paint. 
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The   IDEAL   Bearing 

Harassed  on  every  side  by  the  rising  cost  of  labor,  of  material  and  of  public 
charges,  with  little  or  no  immediate  opportunity  to  absorb  such  burdens  through 
the  medium  of  a  higher  rate  of  fare  — 

Electric  railways  have  been  obliged  as  never  before  to  seek  the  ^utmost  in 
efficiency  and  in  economy. 

No  one  way  out  has  met  with  such  a  hearty  reception  as  the  Gurney-Equipped 
Light-Weight  Safety  Car  because  of  the  opportunities  it  affords  to  give  faster 
and  more  frequent  service  at  less  wear  and  tear,  at  less  cost  of  maintenance, 
at  less  demand  on  the  power  station  and  at  less  strain  upon  the  platform  payroll. 

Our  Engineers  will  be  glad  to  explain  what  Gurney 
Ball   Bearings     will    do     {or     your    Electric    Cars. 

GURNEY  BALL  BEARING  CO. 

Conrad  Patent  Licensee 

JAMESTOWN,  NEW  YORK 
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The  Front-Entrance, 
Center  -  Exit  Car  is 
capable  of  maintaining 
a  high  schedule  speed. 


With  the  Conductor  at 
the  center,  the  front 
half  of  the  car  becomes 
a      loading     platform. 


The  Right  Car  for  Crowded  Lines  and  Terminals 


To  watch,  for  the  first  time,  a  Peter  Witt 
Car  load  at  a  terminal  is  a  sight  that 
would  gladden  the  heart  of  any  traffic 
manager.  To  see  it  gulp  in  a  big  group  of 
passengers  at  a  busy  corner  and  be  on  its  way 
in  half  the  usual  time,  would  fill  him  with 
enthusiasm. 

All  this  ease  of  handling  passengers  comes 
from  not  holding  up  the  crowd  to  collect  fares 
and  having  no  conflicting  streams  of  passen- 
gers. 

Tests  made  at  Youngstown  showed  that  the 
loading  times  of  cars,  of  about  the  same  seat- 


ing capacity,  expressed  in  seconds  per  passen- 
ger were  as  follows:  Peter  Witt  Car,  0.9 
second ;  standard-type  car  with  doors  at  both 
ends,  1.35  seconds,  and  high-floor  center-en- 
trance car,  1.5  seconds. 

Figure  your  schedule  on  that  basis  and  see 
what  it  would  mean  for  your  lines  in  addi- 
tional car  miles  operated  at  your  present  plat- 
form expense. 

Furthermore,  the  Peter  Witt  Car  is  readily 
adapted  to  one-man  operation  during  slack- 
hour  periods  by  simply  locking  the  center 
doors  and  moving  the  fare  box  to  the  front. 


For  complete  information  on  the  Peter  Witt  Car  apply  to 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Good-will  and  The  Investors 

"Better  buy  some  traction  stock  now  that  these  Birney 
Safety  Cars  have  put  the  company  in  right  with  the  pubHc." 

"That's  what  they  all  say.  I  bought  the  day  after  the 
cars  were  put  in  service." 


Every  going  business  must  have  good-will 
and  no  business  needs  it  more  than  the  street 
railway. 

The  "public  be  pleased"  policy  of  the  up-to- 
date  traction  company  can  have  no  stronger 
working  basis  than  Birney  Safety  Car  service. 

Employes  are  affected  by  it  and  show  more 
interest  and  satisfaction  in  their  work. 


Investors  are  learning  that  Birney  Safety 
Car  service  means  growing  good-will,  and 
growing  good-will  means  growing  stability 
as  well  as  growing  earning  power. 

They  are  learning,  too,  that  these  cars  not 
only  improve  the  service  in  every  particular, 
but  they  reduce  all  operating  and  mainte- 
nance costs. 


For  complete  information  on  the  Birney  Safety  Car  apply  to 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.    C.    KUHLMAN    CAR    CO. 
CLEVELAND,   OHIO 


a 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,   MASS. 
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^^:  M.  No-506  Motors 

1^^  4^A   rfe^^        Mriih  eiiher 

:;v- -^ '•. ^^^a/^«t^^P^  ^_  No. 506  Motot^-.  •■   :*: 

w''::':Nt);M6;-'Ilptor  ^     i  ^  Showing  51  Jv^:fB^rihQS.  ;■• 

S:,^h0yvm9;B£  Bearings  SaietlJ  Ca3*S  —v^.    .- 

Saf*eiij  €a.i*F.acts: 

When  asked  why  so  many  old  cars  were  stored  in  a 
vacant  lot  outside  the  car  barn,  the  railway  official 
j^VS-    ' :•  ■    M  replied: 

"We  expect  to  burn  them  and  install  Birneys." 

They  already  have  6 1  One-man  Safety  Cars  in 
service. 

Westinghouse  Electric  &  Mfg.  Co. 
East  Pittsburgh,  Pa. 
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Cars  being  loaded  on  freight  house  tracks  offer  an  excellent  oppor- 
tunity for  the  inspector  to  test  and  condition  the  air  brakes  before  the 
cars  are  switched  into  the  train  and  sent  on  their  journey.  Train  deten- 
tions, due  to  neglected  air  brakes,  will  be  largely  reduced  if  an  air 
compressor  be  installed  in  the  freight  house  and  the  loading  tracks  be 
piped  to  carry  air  to  the  cars.  .  , 

Westinghouse  Electrically -Driven  Air  Compressors, 
Being  Compact,  Efficient  and  Durable, 

[  are  specially  suited  to  air  brake  testing  plants  of  all  kinds  and  sizes,  and 
particularly  to  those  isolated  plants  which  require  compressors  auto- 
matically controlled,  of  thorough  reliability,   and   which   need   little 

1  attention  to  operate  and  maintain. 


Westinghouse  Traction  Brake  Compai^^ 

General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles   Cal. 


San  Francisco. 
Mexico  City  Seattle.  Wash. 

New  "^ork.  N.  Y.     St.  Louis,  Mo. 
I'ittsbiirSh.  Pa.  St.  Paul,  Minn. 
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Westinghouse 

TpeK'Sli^ktnin^Arresiers 

For  Cat;  Line  and  5ta  Hon  Protection  upblSOOVoRsDirectCurrent 


Highest  Protective  Ability 

Minimum  Inconvenience 

Lowest  Maintenance  Cost 

Once  mounted  on  top  or  under  the  car,  they  require 

no  further  attention  except  an  occasional  inspection. 


Type  K-3  Arrester,  without 
Spark  Cap  and  Resistance. 


Type  K-3  Arresters  make  use  of 
the  condenser  principle.  A  con- 
denser passes  alternating  cur- 
rent with  a  freedom  depending 
partly  on  the  Constance  of  the 
condenser,  and  partly  on  the 
frequency  of  the  current. 

Static  discharges  induced  by 
lightning  are  of  frequencies  rang- 
ing up  to  several  million  cycles, 
making  the  condenser  principle 
ideal  for  the  purpose. 

The  highest  available  degree 
of  protection  is,  therefore,  ob- 
tained with  but  an  extremely 
small  maintenance  expense  for 
infrequent  inspection. 

TsTje  K-3  Arresters  are  fully 
described  in  Section  I -A  of  the 
Westinghouse  Annual  Catalogue 
of  Electrical  Supplies. 


Type  K-3  Arrester,  with  Spark  Gap 
and  Resistance,  Showing  accessibility 
of  Spark  Gap  Chamber. 


Let7ds  lo  Line  and  6 round.  ^^ 

Connection  without  Spark  Gap  and  Resistance 


/ 


Condenser 


•1 


Resistor. 


Connection  with  Spark  Gap  and  Resistance. 


6r. 


Westinghouse  Electric  &  Manufacturing  Company 


East  Pittsburgh,  Pa, 


Atlanta.  Ga. 
Baltimore.  Md. 
Birming-ham,  Ala. 
Bluefleld.  W.  Va. 
Boston.    Mass. 
Buffalo.  N.  Y. 
Butte,  Mont. 


Charleston,  W.  Va. 

Charlotte.  N.  C. 
Chattanoog-a.   Tenn, 
Chicago,  111. 
Cincinnati,   Ohio. 
Cleveland.  Ohio. 
Columbus.    Ohio. 


Dallas.  Texas 
Dayton,   Ohio 
Denver.  Colo. 
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Duluth,  Minn. 
El  Paso,  Texas 
Houston.  Texas 


Indianapolis,  Ind. 
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Louisville,  Ky. 
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The  Safety  Car  is  Safe 

That  a  car  operated  by  one  person  should  be  safer  than  a  car  operated 
by  two  seems  incredible.    But  it's  so. 

Because  when  you  put  a  Safety  Car  Control  Equipment  on  a  car,  you 
largely  supersede  the  uncertainty  of  human  operation  by  the  certainty 
of  automatic  operation  in  preventing  the  single  largest  cause  of  car 
accidents,  namely,  boarding  and  alighting. 

The  reduction  of  platform  accidents  with  one-man  Safety  Cars  has 
proved  so  great,  that  we  earnestly  urge  you  to  install  Safety  Car 
Control  Equipments  on  all  your  present  two-person  cars. 

This  change  will  do  even  more  than  assure  greater  safety  to  your 
passengers.  It  will  readily  enable  you  to  run  these  cars  with  but  one 
operator  for  60  to  80  per  cent,  of  their  daily  mileage  1 

SAFETY  CAR  DEVICES  CO. 

Main  OfBce— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 


CHICAGO 
Railway  Exchange  Building 


NEW  YORK 
City  Invest.  Building 


PITTSBURGH 
Westinghouse  Building 


CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont 
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Good  Bonding — 
An  Essential  Economy 

It  costs  money  to  do  without  good 
bonds. 

Are  you  having  trouble  with  burnt-out 
motors?  Good  bonding  will  prevent  most 
of  that. 

Are  your  cars  habitually  late?  Good 
bonding  speeds  motors. 

Is  your  station  equipment  overloaded 
or  is  your  power  cost  high?  Good  bond- 
ing prevents  power  waste. 

O-B   Gas  Weld   Bonds 
Especially    Economical 

The  installed  cost  of  O-B  Gas  Weld 
Bond  is  low.  This  is  due  to  the  speed 
and  simplicity  of  the  process  and  the 
short  length  of  the  bond  itself. 

The  contact — or  rather  the  union — be- 
tween rails  is  of  low  resistance  and  per- 
manent. 

Good  bonding  pays. 

O-B  Bonds  are  good  bonds. 

The  Ohio  Brass  Company 
Mansfield,  Ohio 


Bonding  Paved  Track 


Type  S.  T.    (Patented; 

<Steel  Armored   Terminal) 

Bight  terminal  sectioned   to   show 

how  eopper  is  headed  over. 


-Ml  I  [on  of  O-B  O.  W.  Bond  on  raU. 


New  York 
Chicago 


Philadelphia 
Los  Angeles 


Pittsburgh 
San  Francisco 


Type  O.  W.  (Patented) 
(All  Copper  Terminal) 
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WESTERN  RED  CEDAR  POLES  IN  PITTSBURGH 


View  No.  1,  in  the  lower  left-hand  corner,  shows  a 
line  of  50-foot  Western  Red  Cedar  Poles  at  Pittsburgh, 
in  service  eighteen  years,  being  replaced  by  new  50-foot 
Western  Red  Cedar.  This  line  carries  3— No.  1/0  W.P. 
Copper  Wires;  12— No.  6  W.P.  Copper  Wires;  20— No. 
12  Bare  Iron  Telephone  Wires;  1—50  Pair  Telephone 
Cables;   4  Telephone   Twists. 


View  No.  2  shows  40-foot  Western  Red  Cedai*  Poles 
in  service  10  years.  Carry  12  wires.  View  No.  3  shows 
45-foot  Western  Red  Cedar  Poles  at  Pittsburgh,  in 
service  10  years.  View  No.  4  shows  another  line  of 
45-foot  Western   Red   Cedar   at   Pittsburgh. 

Western  Red  Cedar  Poles  are  noted  for  long  life, 
strength,    straightness   and   sightliness. 


WESTERN  RED  CEDAR  ASSOCIATION,  Peyton  Bldg.,  Spokane,  Wash. 

Aik  your  dealer  about  Butt-Treating.     It  adds  many  years  of  service  to  every  pole. 
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Cut  Your  Labor  Costs  50%, 

with 

INTERNATIONAL 

STEEL  TWIN  TIES 


JBasp.  nf.RaiIrN 


This  diagram  shows  graphically  the  reason  why  Steel  Twin  Tie  Track  can 
be  built  at  a  large  saving  compared  to  wooden  tie  track  on  concrete  ballast 
or  at  the  same  cost  as  plain  ballast  construction. 

It  represents  the  comparative  sizes  of  the  track  trench  required  for  wooden 
tie  track  designs  (the  larger  one)  and  that  required  for  steel  twin  tie  track 
(the  smaller  one). 

An  8-foot  wooden  tie  requires  a  trench  9  feet  wide,  and  whether  concrete 
or  broken  rock  ballast  is  used  the  trench  must  be  12  to  14  inches  deep. 

Standard  Steel  Twin  Tie  Track  requires  a  trench  only  7  inches  deep  and 
7  feet  wide. 

Look  at  the  shcfded  portion  of  the  diagram; 
it  represents  the  labor  saved  in  excavating 

AND  the    labor    saved   in    mixing 

concrete 

AND  the   labor   saved   in    placing 

concrete 

AND  the  labor  saved  in  repaving 


Railway  track  all  over  the  country  is  in 
a  run  down  state  — ■  far  below  that  85% 
new  condition  which  experts  call  excellent 
maintenance. 

And  while  your  track  is  run  down  and  is 
causing  delays  in  schedules,  losses  in  the 
power   house   and   deterioration   of  equip- 


ment, you  cannot  render  the  service  the 
public  demands  if  it  is  going  to  look  favor- 
ably on  a  fare-increase. 

Durable  smooth  steel  twin  tie  track  tvith  a 
ten-year  record  behind  it- will  win  good  will 
for  you. 


Our  1919  prices  reflect  steel  market  declines 
Get  them  for  your  estimates 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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Very  Small  to 
Measure — 

A  Mighty  Force 
for  Harm 


Beginnings  of  rail  corrugation  are  like  the  storied  leak 
in  the  dyke  of  Holland  that  the  little  boy  stopped  up 
by  holding  his  finger  in  it  until  help  and  repairs  came. 

Like  everything  else  rail  corrugation  has  to  have  a  be- 
ginning. Once  started  it  generally  grows  very  fast. 
Neglected  it  w^ill  finally  ruin  the  track. 

Reciprocating  Track  Grinders 

are  equally  capable  of  grinding  out  corrugations 
whether  they  are  shallow  or  deep.  Indeed  they  have 
frequently  saved  great  sums  of  money  for  traction  com- 
panies by  restoring  to  useful  service  stretches  of  track 
which  had  reached  such  bad  condition  due  to  corruga- 
tions or  badly  cuffed  joints  that  they  were  apparently 
beyond  any  remedy  short  of  complete  replacement. 


True  economy  in  track  grinding,  however, 
consists  of  taking  hold  of  the  trouble  in 
time,  and  before  it  becomes  so  serious  as  to 
cause  damage  to  track  foundations  and 
make  necessary  the  grinding  away  of  a 
great  amount  of  the  rail  surface. 

There  is  no  economy  in  waiting  until  the 
impact  of  rolling  stock  turns  the  infection 
of  corrugation  into  chronic  track  disease. 


Railway  Track-work  Co. 

30th  and  Walnut  Sts.,  Philadelphia 
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Keystone  Contact  Rail 

Material 


Typical    Contact   Rail    insulator 


Typical  Contact  Rail  Shoe 


A  broad  line  of  elec- 
trical equipment  for 
light  or  heavy  shipyard 
or  industrial  cranes,  in- 
dustrial haulage  systems 
and  electric  railways. 
Including  under-running 
and  over-running  con- 
tact rail  insulators,  stand- 
ards, contact  rail  shoes  and 
collectors  and  other  equip- 
ment that  will  meet  prac- 
tically all  conditions. 

Being  specialists  in  this 
line  we  are  also  prepared 
to  recommend  and  supply 
material  of  special  design 
to  meet  any  complex  con- 
ditions you  may  have. 

Write  for  new  data 
sheets. 


Crane  Type 
Contact  Rail 
Collector 


Typical  Double  Tee  Rail  Standard 


Elbciiric  Si>RvicaE>  SxjppX/iKs  Gj: 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets    335  Oliver  Building        50  Church  Street     Monadnock   Building 
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Regarding  Boyer  Patents— 


THE  purpose  of  this  notice  is 
to  clearly  set  forth  details  of 
construction  entering  into 
Boyer  Pneumatic  Hammers,  which 
are  covered  by  basic  patents  owned 
by  us,  that  our  rights  may  be  under- 
stood and  respected. 

These  patents  have  been  made  the 
subject  of  unscrupulous  infringement, 
against  which  we  have  sought  the 
protection  of  the  Courts  in  proceed- 
ings pending. 

The  accompanying  sectional  view 
of  the  Boyer  Hammer  illustrates  five 
patented  features  upon  which  our 
claims  are  based,  viz. : 

-|  Boyer  Patent  866,  573,  Sept.  IT,  1907,  covers  a  clip  for 
*  retaining  the  rivet  set  or  other  working  tool  in  association 
with  the  cylinder  and  permitting  a  longitudinal  movement  of 
the  one  part  with  respect  to  the  other. 

O  Boyer  Patent  917,  242,  April  6,  1909.  also  covers  a  spring 
^  clip  to  cover  the  outlets  of  the  exhaust  passages  and  serving 
to  deflect  the  exhaust  to  the  under  side  of  the  hanuner. 
O  Boyer  Patent  917,  2-12,  April  6,  1909,  also  covers  a  locking 
•-'  mechanism  consisting  of  teeth  cut  on  tlieouter  edgeof  the 
screwed  handle  of  the  hammer  and  the  handle  and  cylinder 
being  locked  together  by  a  ring  surrounding  the  cylinder  and 
having  teeth  to  engage  the  teeth  in  the  handle  and  being  held 
in  place  by  a  key  and  spring  clip. 

4  Boyer  Patent  917,  242,  April  6,  1909,  and  Meissner  Patent 
822,  U6,  May  29,  1906,  cover  in  addition  to  other  features 
thelocation  of  a  hollow  cylindrical  valve  at  the  rear  end  of 
the  hammer  and  in  alignment  with  the  cylinder  and  adapted 
to  be  moved  in  one  direction  by  the  live  motive  fluid  antl  jn 
the  opposite  direction  by  the  air  compressed  by  the  piston  on 
its  rearward  travel. 

5  Doughty  Patent  730,  887,  June  16.  1903,  covers  the  fabrica- 
tion of  the  handle  made  of  steef.  The  main  air  supply  port 
through  the  handle  can  first  be  drilled  and  the  neck  of  the 
handle  then  be  bent  to  finished  shape. 

Testimony  is  now  being  taken  on  our 
application  for  an  injunction  and  an  account- 
ing of  profits  and  damages. 

All  buyers  and  users  of  pneumatic  ham- 
mers are  urged  to  protect  themselves  by 
refraining  from  the  purchase  of  hammers,  or 
parts  of  hammers,  that  infringe  these  i)atents. 

The  genuine  Boyer  Pneumatic  Hammer 
is  manufactured  only  by  the  Chicago  Pneu- 
matic Tool  Company  and  should  be  pur- 
chased by  specifying  the  name  "Boyer,"  a. 
trademark  registered  in  the  United  States 
Patent  Office. 


Chicago  Pneumatic  Tool  Company 

Pioneers  in  Pneumatic  Tool  Progress 

New  York  ChicagO  San  Fran^iisco 

Sales  offices  all  over  the  world 


S-ll 
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heavy  trafFic  has  rolled  over  these 
ARMCO  iron  culvert's  for  II  ijears 

Here  is  a  real  test  for  a  culvert— 11  years  on  the  main  line! 
Just  think  of  how  many  trains  have  passed  over  these  rails 
since  these  culverts  were  put  in  in  1908. 

Yet  today  these  ARMCO  culverts  of  pure  iron  are  in  as  good 
condition  as  when  they  were  installed.  Could  more  convincing 
proof  be  desired  of  the  permanence  of  ARMCO  Iron  Culverts? 


.  "^SStii**.-.*,^.^"^,' 


There  is  a  manafacturer  in  nearly  every  state,  and  in  Canada,  makinff  genuine  rust-resistinj? 

ARMCO  IRON  CULVERTS  and  other  products  of  ARMCO  IRON  such  as  flumes,  siphons, 

tanks,  road  signs,  roofing,  etc.     Write  for  full  information  and  nearest  shipping  point  on 

products  in  which  you  are  interested. 

ARMCO  IRON  CULVERT  €  FLUME  MFRS.ASSN. 

TRANSPORTATION  BLOG.  flwiiwJiii^^ 
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"Apex"  Joint  for  Guard  and  Girder  Rail 


Indianapolis  Electric  Treat- 
ment will  prevent  and  cure  Track 
Cancer.    Get  our  book  on  "Track  Disease." 


Each  loose,  leaky  joint  wastes  the 
earnings  or  savings  of  10  good  joints 

through  loss  of  current,  continual  maintenance  and  destruction  of 
track-paving  and  rolling  stock.  This  LEAK  can  be  permanently 
STOPPED  in  no  more  time  and  at  no  greater  cost  than  will  be  neces- 
sary in  making  temporary  repairs. 

"INDIANAPOLIS" 


it 


Simplex"  or  "Apex"  Welded  Joints 
Are  Saving  Millions  of  Dollars 

on  more  than  a  hundred  electric  railways — railways  that  use  either  Tee-rails  or 
Girder-rails.  In  other  words,  over  100  railways  have  eliminated  cupped  rail 
ends,  loose  pounding  joints  and  bad  bonds — the  cause  of  90%  of  track  and  roll- 
ing stock  maintenance. 

Indianapolis  Joints  insure  OVER  100%  strength  and  conductivity  compared 
with  unbroken  new  rail. 

In  preparing  your  budget  for  1919  get  our  propo- 
sition on  welding  joints  for  relaying  or  new  track. 
The  prices  on  Indianapolis  Welders,  Steel  and 
Joints,  never  having  advanced  in  proportion  to 
other  track  materials,  will  continue  as  at  present, 
and  we  are  now  offering  immediate  deliveries. 


simplex"  Joint  (or  High  Tee  Ball 


Indianapolis  Switch  &  Frog  Company,  Springfield,  Ohio 
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National  Pneumatic 
Door  and  Step  Control 
has  brought  the 
Laborless  Car 


The  curse  of  Adam  has  been  lifted 
off  of  the  electric  car  platform  by 
National  Pneumatic  Door  and  Step 
Control  which  has  put  intelligence 
before  physique,  brain  before  brawn. 

On  subway  and  elevated  cars  Na- 
tional Pneumatic  control  reduces  the 
duties  of  the  guard  to  that  of  an 
announcer.  On  surface  cars  Na- 
tional Pneumatic  control  reduces 
the  duties  of  the  conductor  to  that  of 
a  cashier. 

Could  your  platform  problem  be 
made  simpler  than  this? 


NATIONAL  PNE^**5TIC  COMPANY  I 

.  Am  m  j^  INC.  I 


50ChurcK5t  Now  York 


m 


SlStaflm  St  Chic^o 
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1.  Applying  Molanses  to  Asbestos 
Strips  for  Luting  between  Edge 
of   Mold  and   Rails. 


2.  Applying  Asbestos  and  Molasses 
Strips  to  Rails  previous  to  Ad- 
Jnstins  Moid. 


3.   AdJnstine     Two  -  Part     Mold     to 


What  is  the  difference 

between  a  welded 

rail  joint  and  a 

THERMIT  Weld? 


In  a  merely  welded  joint,  the  fissure  between  the 
rails  is  only  partly  obliterated.  The  joint  is  still 
weaker  than  the  rail  itself.  The  return  circuit  is 
retarded. 

In  a  Thermit  Weld  the  rail  joint  ceases  to  exist. 
It  is  obliterated.  The  union  of  rails  is  100%  efficient, 
both  mechanically  and  electrically.  The  resistance 
to  the  return  circuit  is  reduced.  Electrolytic  dam- 
ages are  prevented.  Years  are  added  to  the  life  of 
the  track.    And  the  cost  is  lowest  in  the  end. 

Allow  us  to  send  Catalog  1232 — or  to  send  a  repre- 
sentative to  discuss  tke  matter  more- fully. 

fMetal  &  Thermit  Corporation 

120   Broadway,    New   York 

Sucoessars  to 
Goldschmidt    Thermit    Co.,     Gold»chmidt     Detinning     Co. 

Branch  Ofttces  and  Shops:  1427  Western  Ave.,  Pittsburgh,  Pa.  7300  So.  Chicago 
Ave.,  Chicugo.  339  Folson  St.,  San  Francisco.  15  Emily  St.,  Toronto,  Ont. 
Factories:   Chrome,  N.  J.    JVyandotte,  Mich.    Kast  Cliicago,  Ind.    Jersey  City,  N.  i. 


4.  Moid  and  Crncihie  Compound  in 
position  ready  for  prelieating — 
box  contalnlnx  Thermit  additions. 


S.  Preheating  Rati  Ends.  Hrnting 
Thermit  additions  and  baiting 
moid    in    one    operation. 


6.   Finished    Thermit    fuliy    weided. 
Insert  R»ii  Joint. 
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DAVIS 


WHEEL 


It  keeps  your 
cars  in  revenue 
producing  ser- 
vice by  giving  a 
high  mileage  on 
one-wear. 


AMERICAN  STEEL  FOUNDRIES 

NIEIATYORK         CHICAGO  ST.  LOU  IS 


mmmm 


im     •'--'ii 


18 


Electbic    Railway    Jousnal 


March  29,  1919 


mLJ^JUJLy 


March  29,  1919 


Electric    Railway    Journal 


19 


JinrMiiNihiniiMiiiiiiiniiirNnininirMiiiHiiiiitiiiiiiniiiiniiniiiiniiiitNiiiiniiiiMiiMMiiMiMiiiiHiiiiMiiiitnniuiniMMiiiiiiiiiiMiiiriiiiirMiniiiiiiiHiiiiihiiiiiMiitMnn 


A  Business  Center  in  Chicago 
in  1848 

If  ever  there  was  a  city  whose  growth  has  been  a  monument  to  the  value 
of  good  transportation  Chicago  is  "it." 

In  1905  fourteen  per  cent,  of  all  the  railway  mileage  in  the  world 
terminated  and  centered  in  Chicago. 

As  early  as  1897  Chicago  had  within  its  own  limits  nearly  one  thousand 

miles  of  street  railways.    To  be  exact,  957.82  miles.    More  than  twice  as  ' 

much  at  the  time  as  any  other  city  in  the  world. 

Think  of  the  effect  of  this  on  Chicago's  growth. 

Look  at  its  results  as  expressed  in  the  appreciation  of  real  estate  values 
alone. 

Before  the  railroads  came  to  Chicago  a  lot  at  144  Lake  Street  was  sold 
for  $100.  Twenty  years  later  $64,000  was  refused  for  the  same 
property. 

The  commerce  of  Chicago  grew  by  leaps  and  bounds  and  this  stupendous 
growth  has  been  exactly  coincident  with  the  no  less  stupendous  growth 

and  improvement  in  methods  of  transportation. 

t 

There  is  no  effect  without  a  cause.    The  moral  holds  in  the  case  of 

Galena  Oils  and  Galena  Service 

Cause — better  results  at  no  more  cost.  Effect — roundly  ninety  per  cent, 
of  the  railway  lubrication  business  of  America. 

Calena-Signal  Oil  Co. 

Franklin,  Pa. 
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No  Solder  Needed 
with  Form  0  Splicing  Ears 

A  wrench  is  the  only  tool  needed  with  this  splicing  ear.  No  solder 
is  required  and  wires  can  be  spliced  quickly  and  securely  in  a  very  few 
minutes. 

The  groove  depth  approximates  the  diameter  of  the  trolley  wire  so 
that,  when  the  edges  are  peened  down,  there  is  a  smooth,  unbroken 
surface  for  the  passage  of  the  trolley  wheel,  as  well  as  a  snug  fit  for  the 
wire.  Ample  strength  is  secured  by  reinforcing  the  casting  at  the  bend 
without,  however,  interfering  with  the  wheel  clearance. 

Cup  set  screws  hold  the  wires  in  place  while  the  upward  curve  of 
the  dead  ends  further  safeguard  the  wires  from  pulling  loose. 

The  Form  Q  is  a  well-formed  ear  made  from  a  special  composition 
that  insures  long  wear.  Also,  the  speed  and  ease  with  which  it  may  be 
installed  recomi^^nds  it  to  practical  railway  men. 

Form  Q  ears  can  be  obtained  promptly  from  stock 


General 


General  OfHce 


/r^fElectric 

^^  <^-ty  SchenectadvN.Y 

Coiffpany 

M^  40-24 
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How  Glasgow 

Collects  Its  Fares 

The  third  and  concluding  article  on  the  Glasgow 
tramways,  which  we  are  publishing  in  this  issue,  will, 
we  believe,  prove  to  many  readers  the  most  interesting 
in  the  series,  because  it  deals  largely  with  the  duties  and 
pay  of  the  employees  and  the  method  of  checking  and 
auditing  the  differential  system  of  graded  fares. 

Perhaps  the  point  which  will  impress  the  average 
railway  reader  first  in  this  account  is  the  difference  in 
pay  of  platform  employees  in  England  and  America. 
Thus,  the  motormen  and  conductors  in  Glasgow  start 
in  at  slightly  more  than  25J  cents  an  hour  and  work  up 
to  about  29i  cents  an  hour  at  the  end  of  seven  years. 
The  women  employees,  who  constitute  more  than  half 
of  those  who  work  on  the  platform,  receive  somewhat 
less  because  the  men  are  more  steady  in  showing  up 
for  duty  and  also  because  they  expect  to  stay  in  the 
business.  The  women  conductors  start  in  at  14  cents 
an  hour  and  work  up  to  22  cents  an  hour.  The  motoresses 
earn  about  li  cents  more  an  hour.  These  wages  and 
the  proportional  lower  rush-hour  peaks  undoubtedly 
account,  to  some  extent  at  least,  for  the  lower  fares 
which  are  charged  in  Glasgow.  Articles  on  other  proper- 
ties in  Great  Britain  and  Ireland  will  appear  in  early 
issues  of  this  paper. 


Engineering  Talent  and  Judgment 
Are  Needed  in  Public  Life 

WHY  has  the  engineer  in  general  not  taken  the  part 
in  public  life  in  which  his  talents  and  training 
fit  him  to  be  most  widely  useful?  Some  such  question 
as  this  must  have  been  in  the  minds  of  those  who 
planned  the  conference  on  "The  Engineer  as  a  Citizen" 
which  was  held  in  New  York  City  this  week.  Members 
of  a  dozen  or  more  engineering  societies  of  national 
standing  participated  in  the  conference,  which  was  held 
for  the  purpose  of  securing  constructive  suggestions 
for  the  benefit  of  the  several  committees  on  develop- 
ment of  these  associations.  The  discussion  was  sig- 
nificant of  the  awakening  conviction  on  the  part  of 
engineers  that  it  is  "up  to  them"  to  show  how  they  can 
be  more  serviceable  to  the  country.  The  war  has  helped 
them  in  this  regard,  for  they  were  quick  to  seize  the 
opportunity  to  place  themselves  at  the  disposal  of  the 
government  when  diplomatic  relations  with  the  then 
Central  Empires  were  broken  off,  and  they  were  given 
many  opportunities  and  responsibilities  in  the  prepara- 
tions for  and  prosecution  of  the  war. 

The  true  engineer  ought  to  be  a  useful  citizen  not 
only  in  doing  first-class  work  in  his  profession  but  in 
applying  engineering  principles  to  the  solution  of  civic 
problems.  The  same  principles  underlie  both  the  tech- 
nical and  the  general  phases  of  the  country's  life,  but 
undoubtedly   in  the  past  the   engineers   have   been   so 


wrapped  up  in  their  own  peculiar  and  fascinating  prob- 
lems that  they  have  not  given  sufficient  attention  to 
the  broader  aspects  of  the  situation.  Other  professions, 
notably  the  law,  bring  their  members  more  naturally 
and  prominently  into  the  public  eye  than  does  engineer- 
ing, and  this  also  is  a  factor  in  bringing  about  the  dis- 
proportion of  engineers  that  exists.  The  engineer 
ought  to  be  a  good  public  servant  because  he  is  in  the 
habit  of  dealing  with  realities  rather  than  theories. 


Do  Railway  Companies  Overlook 
Their  Best  Publicity  Medium? 

MANY  thousands  of  dollars  are  spent  annually  in 
publicity.  And  prpvided  the  spending  is  placed  un- 
der wise  jurisdiction  it  would  be  well  if  many  additional 
thousands  were  so  spent.  We  believe  in  publicity.  Give 
the  public  credit  for  some  brains,  tell  them  the  facts 
straight  to  the  point  and  keep  them  posted  on  all  subjects 
in  which  they  are  interested  and  upon  which  they  seek 
information. 

However,  things  we  say  about  ourselves  do  not  carry 
the  same  weight  as  things  said  about  us — whether  they 
are  good  or  bad,  although  in  this  case  we  refer  to  favor- 
able statements.  It  was  this  thought  which  was  back  of  a 
suggestion  made  at  a  recent  electric  railway  convention 
that  due  to  the  natural  antagonistic  feeling  of  the  public 
toward  the  railways,  publicity  advertising  conducted  by 
the  large  manufacturing  companies  would  have  more 
value  in  assisting  the  electric  railways  to  combat  the 
motor  truck  than  would  advertising  issued  by  the  rail- 
ways themselves. 

It  is  the  same  thought  also  which  causes  us  to  inquire 
whether  electric  railway  companies  do  not  often  over- 
look their  best  publicity  medium,  namely,  their  em- 
ployees. When  the  6-cent  fare  went  into  effect  in  a 
certain  city  the  railway  company,  pending  a  decision  of 
the  validity  of  the  increase,  gave  a  receipt  for  each 
extra  cent.  A  certain  man  instructed  all  members  of 
his  family  to  refuse  the  receipts  and  to  tell  the  conductor 
that  the  service  was  worth  6  cents.  During  the  period 
the  receipts  were  being  given  out,  this  man  and  his 
family  did  this  about  200  times  and  in  only  three  in- 
stances did  the  conductor  show  any  appreciation,  one 
conductor  having  thanked  two  members  of  the  family. 

This  incident  gave  our  investigative  friend  an  idea, 
and  he  instructed  all  his  plant  managers  to  notify  him 
by  memorandum  of  each  instance  coming  to  their  notice 
where  an  employee  went  out  of  his  way  to  boost  the 
company.  From  1000  employees  about  two  memo- 
randa a  week  are  received. 

It  would  seem  that  in  many  instances  the  utility  em- 
ployees are  being  overlooked  as  instruments  of  propa- 
ganda to  spread  information  about  their  company  and 
to  create  a  favorable  public  opinion.  Actually,  they  are 
vitally  interested  in  the  prosperity  of  the  company  for 
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which  they  are  working,  and  most  of  them  realize  it 
when  the  matter  is  brought  to  their  attention,  but  most 
of  them  are  not  sufficiently  well  informed  about  the  com- 
pany's business  to  talk  intelligently  about  it  without 
seeming  to  be  continually  praising.  If  the  company 
will  take  the  trouble  to  supply  them  directly  with  the 
facts  and  so  give  them  something  to  talk  about,  they 
will  spread  the  propaganda  among  the  public  at  large. 
Their  influence  will  have  more  weight  than  a  great  deal 
of  the  advertising  publicity  often  put  out  because  they 
will  be  enthusiastic  boosters  without  realizing  it.  Why 
not  think  it  over? 


Facts  Should  Not  , 

Be  Silently  Disregarded 

IN  A  RECENT  editorial  commenting  upon  the  pro- 
posal of  the  Public  Service  Railway  to  establish  a 
5-cent  charge  for  each  first  mile-zone  and  1  cent  per 
zone  thereafter,  the  Philadelphia  Public  Ledger  speaks 
in  part  as  follows: 

The  Public  Service  Railway  wants  all  the  benefits  of  the 
old  flat  fare  and  an  additional  fare  for  long-distance  riders 
besides.  By  making  the  initial  unit  5  cents  for  the  first 
zone-mile,  the  railway  would  inflict  a  double  injustice  upon 
its  riders — a  gross  overcharge  for  the  short  rider  and  an 
undue  burden  on  the  suburban  residents  who  have  estab- 
lished homes  on  the  outskirts  of  the  city  on  the  faith  of  low 
transportation  charges  to  and  frfim  the  business  centers. 

The  Public  Ledger  usually  has  cogent  arguments  as 
the  basis  for  its  attitude  of  support  or  disfavor,  but  in 
the  present  instance  its  opposition  seems  to  be  merely 
that  of  begging  the  question. 

We  grant  that  there  may  be  some  justification  for  the 
statement  that  suburban  residents  founded  their  homes 
upon  the  "solid  rock"  of  a  5-cent  fare.  There  is  a  myth 
to  this  effect  largely  manufactured  for  the  occasion  by 
designing  public  leaders.  Why  do  we  assert  this?  In 
the  first  place,  because,  in  the  absence  of  a  definite 
policy  of  city  payment  of  railway  deficits  through  taxa- 
tion, most  men  are  not  foolish  enough  in  these  days  to 
move  into  the  suburbs  with  the  hope  of  erecting  a 
squatter's  right  to  a  5-cent  fare.  In  the  second  place, 
because  the  car-fare  expenditure  of  even  the  average 
workman's  family,  according  to  authoritative  statistics, 
is  such  a  small  portion  of  his  annual  budget  that  he 
seldom  if  ever  considers  this  in  deciding  whether  he  can 
afford  to  pay  suburban  rents — which,  by  the  way,  are 
always  high  when  car  fares  are  low. 

But  we  will  pass  over  this  point  to  the  wholly  un- 
justified premise  of  the  Public  Ledger,  i.e.,  that  the 
proposed  fares  in  New  Jersey  will  grossly  overcharge 
short-haul  riders  and  unduly  burden  long-haul  riders. 
Such  a  statement  without  proof  is  not  admissible. 
There  is  nothing  new  in  the  fundamental  theory  of  the 
proposed  fares;  a  "terminal"  or  "readiness-to-serve" 
or  "stand-by"  charge  and  a  "consumption"  or  "move- 
ment" charge  have  been  accepted  by  many  courts  and 
commissions  for  gas,  water,  electric  light  and  steam 
railroad  rates.  The  system  has  not  yet  been  applied  to 
electric  railway  rates,  but  such  a  fact  does  not  prove 
it  unfair. 

As  a  matter  of  fact,  it  is  interesting  to  note  that  in 
1911  the  Board  of  Public  Utility  Commissioners  of  New 
Jersey  itself  made  the  following  statement  in  an  electric 
railway  case  before  it: 

It  would  thus  appear  that  a  uniform  basic  rate  or  chargfe 
which  permits,  without  additional  charge,  a  ride  of  short 
but  definite  length  might  properly  be  accorded  for  a  uni- 


form basic  fare,  and  that  every  mile  or  fraction  thereof 
in  excess  should  be  paid  for  at  a  stipulated  rate  per  mile. 
.  .  .  Precisely  what  price  should  be  charged  for  the 
basic  part  of  the  fare,  and  what  rates  per  mile  for  the  ex- 
cess distance  over  the  minimum  ride  covered  by  the  basic 
fare,  are  practical  questions  which  experience  must  de- 
termine, but  that  economic  necessity  will  eventually  establish 
such  a  fare  seems  as  probable  as  it  is  necessary. 

The  proposal  in  theory  is  not  unfair  to  either  the 
short-haul  or  long-haul  rider.  Is  it  so  in  practice?  This 
is  a  question  of  fact.  The  sole  object  of  the  plan  is  to 
make  every  rider  pay  for  the  amount  of  sei-vice  used. 
Taking  all  its  costs  of  operation,  the  Public  Service 
Railway  has  apportioned  them  upon  bases  approved  by 
leading  commissions  and  public  consultants,  and  it  has 
arrived  at  a  figure  of  4.038  cents  as  the  cost  of  standing 
ready  to  serve  any  passenger,  no  matter  what  his  length 
of  ride,  and  0.99  cent  as  the  additional  cost  of  each 
mile  o£  haulage. 

The  company  has  presented  these  figures  for  public 
scrutiny.  If  the  Public  Ledger  can  prove  that  a  mis- 
calculation has  been  made,  it  is  welcome  to  do  so,  but  it 
has  no  right  to  disregard  the  figures.  It  has  fallen  into 
error  by  jumping  to  the  conclusion  that  a  present 
stand-by  cost  of  4.038  cents  cannot  be  correct  because 
the  old  fare,  providing  for  reasonable  profit,  was  only 
5  cents.  Can  it  not  realize  that  under  operating  con- 
ditions a  few  years  ago  the  stand-by  cost  would  have 
been  say  only  2  or  3  cents?  It  then  did  not  cost  5  cents 
to  carry  the  short-haul  rider,  but  he  was  paying  part 
of  the  fare  of  the  suburbanite.  Had  the  proposed  sys- 
tem of  fares  been  installed  say  in  1912,  the  fares  for 
all  concerned  would  undoubtedly  have  been  less  than 
they  must  be  now,  but  that  fact  by  no  means  proves 
their  inequity  now. 


Touching  the  High  Spots 
in  Maintenance  Work 

THE  past  two  or  three  years  have  brought  out  pre- 
viously unthought-of,  or  at  least  unrealized, 
schemes  for  cutting  down  maintenance  costs.  Last 
week's  issue  of  this  paper  was  taken  up  very  largely 
with  an  account  of  some  of  the  practices  that  have 
been  evolved.  The  plan  of  the  issue  was  not  to  produce 
a,  comprehensive  text  on  the  subject  but  rather  to  point 
out  some  of  the  places  where  worth-while  savings  are 
possible  on  almost  any  property. 

At  least  three  things  stand  out  prominently  as  one 
studies  the  issue  as  a  whole.  First  is  the  availability 
of  concentrated  heat,  especially  in  the  electric  arc,  the 
oxy-acetylene  flame  and  the  thermit  reaction  crucible. 
A  new  art  has  been  created  in  this  field  and  a  national 
society  was  formed  only  this  week  to  foster  it.  Electric 
railway  track  and  equipment  men  will  need  to  make  the 
most  of  this  art. 

A  second  maintenance  possibility  is  in  timber 'preser- 
vation. Electric  railways  use  an  enormous  quantity  of 
wood;  in  ties,  in  bridges,  in  poles,  in  miscellaneous 
structural  work.  Heretofore  the  art  of  wood  preserva- 
tion has  made  some,  but  rather  slow,  progress.  Condi- 
tions now  favor  much  greater  attention  to  prolonging 
the  life  of  timber,  and  electric  railway  men  are  alive 
to  the  possibilities  of  conservation  here. 

A  third  point  is  the  importance  of  inspection.  Some 
time  ago  S.  L.  Foster  wrote  an  article  for  this  paper  on 
the  suggestive  topic  "Keep  Up  versus  Pick  Up."  His 
argument,  of  course,  was  that  it  is  more  economical 
to  maintain  line  work  by  means  of  watchful  care  than 
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by  expensive  emergencj'  repairs.  Inspection  reveals  the 
need  for  replacement  or  repair  before  the  danger  of 
interruption  to  service  has  developed. 

There  is  one  factor  in  maintenance  also  that  has  noth- 
ing to  do  with  maintenance  directly,  namely,  care  in  the 
selection  of  supplies  in  the  first  place.  Inspection  plays 
an  important  part  here,  especially  as  an  adjunct  to 
skillfully  drawn   specifications. 


ever,  that  all  those  who  are  interested  in  saving  the 
situation  must  realize  that  the  present  is  a  time  for 
action  and  not  merely  for  optimistic  words. 


This  Is  the  Time  For 

Action  and  Not  Merely  Words 
««''  I  '^HE  problem  is  not  merely  local  or  political,  but 
X  of  nation-wide  business  importance,  and,  if  it  is 
not  fairly  met,  is  capable  of  having  a  widespread  and 
disastrous  effect  on  business — an  effect  which  every 
business  interest,  directly  or  indirectly,  but  inevitably, 
must  share."  In  these  words,  Francis  H.  Sisson,  vice- 
president  Guaranty  Trust  Company  of  New  York,  at 
the  mid-year  meeting  of  the  American  Electric  Rail- 
way Association,  sounded  the  warning  of  impending 
cataclysm  for  the  public  utilities  of  the  nation.  And,  as 
if  to  emphasize  his  warning,  announcement  was  made 
within  a  week  of  the  appointment  of  receivers  for  the 
New  York  Railways  and  its  holding  company,  the  Inter- 
borough  Consolidated  Corporation. 

While  these  developments,  like  that  affecting  the 
Brooklyn  Rapid  Transit  Company,  are  serious,  they  are 
by  no  means  local  in  significance.  A  statement  that 
more  than  one-tenth  of  the  electric  railway  mileage  in 
the  United  States  is  in  the  hands  of  receivers  is  omin- 
ous, but  when  we  consider  that  practically  every  trans- 
portation company  in  the  country  is  approaching  the 
brink,  the  outlook  is  certainly  most  threatening.  This 
can  be  illustrated  no  better  than  by  study  of  a  state- 
ment which  is  printed  in  the  Financial  and  Corporate 
columns  of  this  week's  issue,  reviewing  a  year's  results 
on  twelve  of  the  largest  railway  properties  in  the  United 
States. 

The  story  told  in  those  statistics,  representing  almost 
one-tenth  of  the  mileage  in  the  industry,  is  too  plain  to 
need  much  comment.  It  shows  that  the  "big  fellows" 
are  governed  by  the  same  economic  laws  as  the  smaller 
properties.  It  is  a  sad  commentary  on  the  fairness  of 
the  public  authorities  that  living  rates  have  not  been 
allowed  and  that  only  seven  out  of  the  twelve  companies 
are  permitted  to  charge  more  than  a  straight  5-cent 
fare.  Data  of  this  kind  have  a  value  for  the  executive. 
He  can  discover  that  his  troubles  are  not  peculiar  to  his 
own  property  and  perhaps  in  studying  the  results  else- 
where he  may  see  the  way  in  which  his  own  situation 
can  be  improved.  He  should  at  least  "get  into  the 
game"  for  co-operation. 

An  editorial  in  our  Annual  Statistical  Number  touched 
on  the  financial  history  of  1918  and  the  outlook  for  the 
current  year.  In  that  we  said:  "The  concentration  of 
trained  minds  on  this  problem  is  bound  to  find  a  solu- 
tion in  time."  The  recent  gathering  of  leaders  of  the 
industry  in  New  York  proved  that  these  executives,  the 
bankers  and  the  public  authorities  have  not  despaired 
of  finding  a  solution.  Many  constructive  suggestions 
were  offered,  and  we  have  no  doubt  that  good  will  result 
from  them.  As  one  of  the  speakers  said:  "There  are 
manhood,  brains  and  energy  enough  to  pull  the  industry 
up  the  grade  which  it  is  now  climbing.  The  situation 
is  not  hopeless.     It  is  going  to  clear." 

We  quite  agree  with  this  view,  even  while  facing  such 
developments  as  those  in  New  York.    We  insist,  how- 


Committee  Work  of  the 

Two  Railway  Engineering  Societies 

THE  American  Railway  Engineering'  Association 
held  its  annual  meeting  in  Chicago  last  week  and 
the  reports,  while  not  so  extensive  as  those  prepared 
when  the  several  committees  were  not  working  under 
the  stress  of  war  conditions,  represented  a  great  amount 
of  work  and  progress.  The  results  justified  the  deci- 
sion of  the  association  to  continue  committee  activities 
during  the  war  period.  The  handicaps  arising  from  the 
war  and  particularly  from  governmental  control  of  the 
railroads  must  have  made  committee  work  very  diffi- 
cult. The  reports  are  the  more  creditable  for  this  rea- 
son. They  bring  out  the  fact  that  the  engineering 
departments  of  the  two  great  divisions  of  the  railway 
field  have  much  in  common.  Electric  railway  men  will 
benefit  by  much  of  this  work  performed  by  their  breth- 
ren in  the  steam  railroad  field;  hence  several  of  the 
reports  are  abstracted  in  this  issue. 

Committee  work  of  the  American  Electric  Railway 
Engineering  Association  is  under  way  again  after  a  pe- 
riod of  suspension  and  the  assignments  to  the  several 
committees  are  as  listed  last  week  in  this  paper.  The 
work  outlined  is  not  unduly  extensive.  Our  only  criti- 
cism of  the  program  is  that  the  program  is  quite  long,  in 
view  of  the  time  available  for  committee  work,  and  some 
of  the  topics  assigned,  while  important,  do  not  seem 
to  be  of  a  nature  which  require  immediate  solution  be- 
cause of  war  conditions.  This  situation  can  be  helped 
by  the  committees  in  charge  if  they  treat  their  topics 
in  a  way  which  will  put  "pep"  into  their  reports.  Some, 
at  least,  of  the  assigned  subjects  will  allow  this. 

In  addition  to  the  topics  assigned  there  are  certain 
others  which  have  assumed  such  special  importance 
within  the  last  year  or  two  as  to  deserve  consideration 
with  respect  to  the  possible  need  for  the  appointment  of 
special  committees  to  consider  them.  Among  these  are 
tie  and  timber  preservation  and  corrugation  of  rails. 
The  former  is  treated  by  the  committee  on  wood  pres- 
ervation of  the  American  Railway  Engineering  Asso- 
ciation, while  the  latter  has  had  special  committee  re- 
search in  Great  Britain.  We  believe  that  these  are 
subjects  of  such  moment  as  to  warrant  the  appoint- 
ment of  special  committees  to  study  them  for  the  bene- 
fit of  the  American  Electric  Railway  Engineering  As- 
sociation. On  subjects,  like  these,  of  mutual  interest  to 
the  two  railway  engineering  associations,  it  ought  to 
be  possible  to  co-operate  and  thus  save  duplication  of 
effort. 

We  are  pleased  to  note  the  automatic  substation 
among  the  assignments  for  the  A.  E.  R.  E.  A.  committee 
on  power  generation.  While  it  might  better  be  con- 
sidered as  a  power  distribution  matter  the  main  thing 
is  to  bring  out  the  salient  operating  features  of  auto- 
matic control.  This  will  be  a  fine  opportunity  for  men 
who  have  had  actual  experience  in  keeping  automatics 
going  to  tell  of  their  successes  and  their  tribulations,  if 
any,  with  the  improvements  made  to  overcome  minor 
defects.  No  subject  at  the  convention  could  arouse 
greater  interest  among  the  engineers  unless  possibly  it 
is  the  application  of  welding  to  electric  railway  main- 
tenance. 
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The  Zone  Fare  in  Practice — Glasgow 

By  WALTER  JACKSON 

This,  the  Concluding  Article  on  Glasgow's  Tramways,  Considers  the  Standard  Double- 
Decli  Car,  the  Make-up  of  Schedules,  the  Hours  and  Rates  of  Pay  of  Transportation 
Employees  and  the  Checking  and  Auditing  of  the  Differential  System  of  Graded  Fares 


PART     THREE 


Cars,  Schedule  Making,  Employees,  Fare  Accounting 


IT  WILL  be  recalled  that  the  first  article  on  Glasgow 
brought  out  the  fact  that  the  housing  and  distribu- 
tion of  population  of  that  city  had  not  been  adversely 
affected  although  the  charge  for  transportation  is  based 
on  the  distance  traveled,  and  the  second  article  showed 
that  Glasgow's  combination  of  s.hort  headways  and  zone 
fares  had  encouraged 
most  intensive  street 
car  riding.  It  is  now 
in  order  to  describe 
the  tools  with  which 
this  heavy  traffic  is 
handled,  namely,  the 
car  and  the  traffic  em- 
ployees; and  with 
these  the  control  of 
the  car  movement 
through  the  schedule 
department  and  the 
handling  of  the  car 
revenue  through  the 
receiving  department. 
Perhaps,  it  is  not  out 
of  order  to  point  out 
here  the  difficulty  of 
making  conclusive 
parallels  between 
British  and  American 
rates  of  fare,  stand- 
ards o  f  riding  and 
handling  of  the  wage 
problem.  Such  paral- 
lels are  particularly 

difficult  in  the  case  of  Glasgow,  which  is  the  only 
British  system  of  importance  that  has  not  had  to 
raise  its  fare  during  the  war.  Rates  of  fare  for 
given  distances  must  necessarily  be  higher  in  the 
United  States  because  of  higher  operating  costs.  In 
the  matter  of  riding  standards,  the  American  is  likely 
to  have  a  better  upholstered  car,  but  rougher  track  and 
longer  waits  to  offset  the  faster  running  of  the  car. 
In  the  handling  of  employees,  the  better  load  curves 
obtained  through  the  encouragement  of  mid-day  riding, 
make  it  relatively  easier  for  British  roads  to  avoid  the 
long  hours  that  have  made  it  so  hard  for  our  operators 
to  hold  their  platform  men  despite  higher  wages.  These 
differences  in  conditions  will  be  brought  out  in  some 
detail  in  the  following  paragraphs. 

In  accordance  with  the  usual  British  practice,  the 


DOUBLE-DECK  CAR,  BEFORE  ADDITION  OF  FRONT  ROUTE-NUMBER 
SIGN  AND  WOODEN  SIDE  SIGNS 


standard  Glasgow  car  is  of  the  double-deck  type.  As 
it  seats  sixty-two  pasengers  and  six  more  passengers 
are  permitted  to  stand  on  the  lower  deck,  this  car  may 
be  said  to  have  a  right  to  the  name  "large."  In  fact, 
it  is  doubtful  whether  cars  anywhere  else  come  so  close 
to  carry  their  rated  capacity  for  the  greater  part  of 

the  day !  The  cars  are 
fitted  for  train  opera- 
tion. They  do  not  dif- 
fer materially  from 
those  of  a  decade  or 
more  ago,  except  that 
first  the  principle  of 
inclosing  nearly  all 
of  the  top  deck  was 
adopted  and  then  the 
vestibuling  of  the 
platforms  followed. 
At  present,  about 
one-half  of  the  cars 
are  vestibuled,  this 
reconstruction  having 
been  interrupted  by 
the  war.  They  are  of 
wood  practically 
throughout,  and,  fully 
reconstructed  weigh 
only  397  lb.  per  pas- 
senger. These  cars, 
operated  on  an  aver- 
age schedule  of  8.18 
m.p.h.  with  possible 
stops  spaced  600  ft., 
average  1.4  to  1.5  kw.-hr.  per  car-mile  for  the  whole 
system,  but  careful  motormen  under  test  have  actually 
made  the  same  schedules  with  less  than  1  kw.-hr.  per 
car-mile. 

Most  of  the  cars  are  carried  on  Brill  single  trucks. 
The  motor  equipment  comprises  either  two  Westinghouse 
49-B  motors,  rated  at  30  hp.  each,  or  two  of  the  later 
Westinghouse  220  motors,  rated  at  35  to  40  hp.  each. 
The  controllers  embody  the  electric  braking  features 
customary  in  British  practice,  but  much  more  frequent 
use  is  made  of  the  hand  brake.  Two  sander  mechanisms 
are  provided,  one  is  pedal  operated,  and  the  other  elec- 
trically operated  as  a  part  of  the  electric  brake  when 
emergency  conditions  arise  and  a  continuous  flow  of 
sand  is  desirable.  Brake  rigging  is  adjusted  by  hand. 
To  avoid  short-circuiting  and  burn-out  troubles  from 
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snow,  the  resistor  grids  are  being  transferred  to  a  box 
on  one  of  the  platforms.  On  the  other  platform  are 
cabinets  for  the  solenoid  and  rheostat  used  in  connection 
with  the  electrically-operated  sander,  for  the  main  fuse 
and  for  the  possible  installation  of  a  car-checking  meter. 
The  main  circuits  are  carried  in  rubber  hose,  first  under 
the  platform  from  the  controller  leads,  then  inside  the 
car  under  the  longitudinal  seating  to  outlets  over  the 
motor  leads. 

Owing  to  the  lighting  restrictions  in  force  on  account 
of  fuel  shortage,  one  of  the  three  six-lamp  (530-volt) 
circuits  is  still  cut  out.    These  lamps  are  rated  at  25  cp. 


are  rarely  equipped  with  central  heating  systems,  and 
weather  that  would  chill  the  pampered  American  to  the 
bone  leaves  a  Briton  indifferent.  In  the  Glasgow  cars, 
only  the  sliding  door  in  the  front  bulkhead  on  the  lower 
deck  is  kept  closed  while  the  rear  door  on  this  deck  is 
open  almost  all  of  the  time.  However,  the  passengers 
are  at  least  spared  the  blowing  in  of  rain  or  snow 
through  monitor  sash,  as  the  air  that  comes  in  from 
outside  through  the  louvers  first  enters  perforated  ducts. 
These  side  ducts  are  connected  with  longitudinal  ducts 
running  through  the  ceilings  of  both  decks  in  such 
fashion  as  to  expel  bad  air  as  well  as  to  take  in  fresh 


PLANS    AND   ELEVA- 
TIONS OF  STANDARD 
DOUBLE-DECK    CAR, 
GLASGOW 


Sec  +  ion  ol         PliTin 
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each.  Of  the  eighteen  lamps  installed,  one  is  installed  on 
each  of  the  four  platforms  and  in  each  of  the  headlights. 
In  each  bulkhead  is  a  lens  or  bull's-eye  lamp,  illuminated 
from  inside  the  car  by  the  nearest  lamp,  which  has  a 
slide  arrangement  to  show  red  when  used  as  a  tail-light 
and  whatever  the  route  color  may  be  when  used  as  a  des- 
tination marker. 

The  only  other  auxiliary  circuit  on  these  cars  is 
that  for  the  push  buttons,  dry  batteries  being  used. 
These  push  buttons  are  installed  in  the  bulkheads  for 
operation  by  the  conductors  and  at  two  or  three  places 
on  each  side  within  the  car  for  operation  by  either 
passengers  or  conductors.  The  signals  are  of  the  single- 
stroke  bell  type.  When  the  conductor  is  on  the  lower 
deck,  the  motorman  waits  for  the  usual  two-bell  signal; 
otherwise  he  is  guided  by  his  mirror. 

One  large  item  of  operating  expense  which  the  Glas- 
gow system  is  spared  is  that  of  car  heating;  nor  does 
the  public  expect  the  cars  to  be  heated.    British  homes 


air.  The  side  louvers  which  permit  the  entrance  of 
air  are  under  the  control  of  the  conductor. 

When  the  first  vestibules  were  installed  it  was  found 
that  the  inclosure  of  one  side  did  not  prevent  heavy 
drafts  from  coming  down  the  stairway.  It  was  neces- 
sary, therefore,  to  hood  this  stairway  with  a  rolling 
shutter.  The  hood,  incidentally  prevents  upper-deck 
passengers  from  trying  to  leave  by  way  of  the  front 
platform. 

The  car  interior  is  finished  in  American  three-ply 
maple  veneer.  The  lively  appearance  given  by  the 
variety  of  artistic  car  cards  found  in  our  cars  is  missing 
as  the  only  advertising  carried  is  of  the  non-revenue 
sort,  such  as  notices  to  passengers  and  government  war 
placards;  nor  is  there  any  kind  of  advertisement  on  the 
outside  of  the  cars — something  entirely  contrary  to 
British  tramway  and  bus  practice. 

Practically  everything  on  the  Glasgow  cars,  exclusive 
of  the  trucks  and  electrical  equipment,  is  made  by  the 
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CARHOUSE  RUN  OR  DUTY  RUN,  GLASGOW 
CORPORATION  TRAMWAYS 

Glasgow  Corporation  Tramways.  This  home  manu- 
facture extends  even  to  the  seats,  which  are  of  wood 
and  much  simpler  in  construction  than  American  roads 
feel  they  have  to  provide  for  their  passengers. 

In  concluding  these  notes  on  the  rolling  stock,  it  may 
be  mentioned  that  cars  are  inspected  two  or  three  times 
a  week;  that  armature  clearances  are  gaged,  oil  cups 
filled  and  gear  cases  examined  about  every  4000  miles 
and  that  a  general  overhauling  is  carried  out  every 
twelve  months  in  peace  times,  war  conditions  having 
extended  this  period  to  eighteen  months. 

Schedule  Making 

In  spite  of  the  heavy  traffic  in  Glasgow,  no  cars  what- 
ever are  operated  between  midnight  and  4  a.m.,  plans 
for  owl-car  service  having  been  interrupted  by  the  war. 
If  the  labor  union  plans  of  two  or  three  shifts  a  day 
in  industrial  plants  are  carried  out,  the  addition  will  be 
made. 

The  work  of  the  crews  is  laid  out  upon  the  basis  of  a 
fifty-one  hour  week  at  regular  pay  with  a  permissible 
addition  of  three  hours  at  time  and  one-half.  These 
crews  are  divided  into  three  classes:  "W"  men,  the 
oldest,  who  get  their  runs  early  and  who  finish  early; 
the  extras  or  trippers  who  are  assigned  for  the  morning, 
noon  and  evening  peaks   or  Saturday   afternoons  and 


who  get  a  full  week's  work;  and,  third,  the  most  recent 
employees  who  finish  early  one  week  and  late  the 
following  week.  Individual  choice  of  runs  according  to 
seniority  is  not  practiced.  As  a  matter  of  fact,  this 
method  is  unnecessary  in  view  of  the  easier  hours. 
The  runs  are  assigned  directly  by  the  chief  time-table 
clerk  according  to  the  three  classifications. 

Two  swings  a  day  are  usual,  but  no  continuous  assign- 
ment is  desired  to  exceed  six  hours.  Adherence  to 
schedule  is  properly  held  to  be  a  matter  of  prime 
importance.  Motormen  must  take  their  time  daily  from 
the  timekeepers  and  punch  their  time  of  arrival  on 
Bundy  time  clocks.  They  also  punch  similar  clocks  just 
before  reaching  terminals  and  on  their  way  back.  Lay- 
overs average  only  two  and  one-half  minutes,  which  is 
not  surprising  in  view  of  the  short  headways  and  the 
use  of  cross-overs. 

For  the  guidance  of  the  motormen  who  handle  the 
same  car  in  the  course  of  the  day,  the  time-table  de- 
partment prepares  an  individual  time-point  form,  which 
shows  when  the  car  is  due  to  pass  certain  important 
places  on  its  route.  One  of  these  forms  is  pasted  on 
a  board,  varnished  over  for  preservation  and  then  hung 
in  the  vestibule  of  the  car  to  which  it  applies.  Thus 
every  car  carries  its  individual  schedule.  Copies  of 
these  individual  schedules  are  retained  by  the  time-table 
department  in  a  master  record  book  so  that  duplicates, 
in  case  of  loss,  can  be  made  at  once. 

A  typical  run  or  duty  sheet,  which  the  men  at  a  given 
car  station  consult  before  beginning  their  day's  work, 
is  reproduced  on  this  page.  The  reporting  time  is  ten 
minutes  in  advance  of  the  taking  out  of  the  car  and  this 
period  counts  as  part  of  actual  working  time.  Allowance 
is  also  made  for  time  needed  to  make  out  daily  reports. 

In  this  particular  instance,  the  man  at  the  head  of 
the  li.st  has  one  straight  tour  of  five  hours  twenty-nine 
minutes,  a  relief  of  one  hour  fifty  minutes  and  a  second 
swing  of  three  hours  forty-five  minutes,  giving  nine 
hours  fourteen  minutes  working  time  within  eleven 
hours  and  four  minutes.  In  general,  the  longest  total 
working  period  is  nine  hours  thirteen  minutes  and  the 
longest  spread,  thirteen  hours  nineteen  minutes.  Hence, 
even  under  the  better  conditions  afforded  by  better  load 
factor  and  absence  of  owl  service,  the  Glasgow  Corpora- 
tion Tramways  would  be  hard  put  to  it  to  obey  the 
Massachusetts  nine-hour-in-eleven  law! 

Another  blank  reproduced  is  the  "cycle  of  duties" 
sheet,  which  is  made  up  for  every  depot  to  show  each 
man's  work  for  the  whole  week  in  order  to  take  care 
of  days  off.    It  is  customary  for  every  platform  employee 
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to  have  one  day  off  weekly,  the  arrangement  calling 
for  Sunday  off  one  week  and  some  other  day  off  during 
the  following  week.  This  cycle  sheet  shows  at  a  glance 
also  whether  every  mans  is  getting  within  the  fifty-four- 
hour  maximum  and  whether  at  least  nine  hours  has 
been  allowed  between  his  runs  on  successive  days. 

Training  and  Rates  of  Pay  for  Transportation 
Personnel 

It  is  hardly  necessary  to  say  that  the  tremendous 
sacrifices  of  man-power  which  Great  Britain  has  had 
to  make  in  the  Great  War  sadly  upset  its  labor  condi- 
tions and  nowhere  more  so  than  on  the  street  railways. 
What  facts  could  tell  more  in  a  few  words  than  this: 
Out  of  3234  platform  employees  in  service  on  Dec.  21, 
1918,  about  1800  were  women — 1500  acting  as 
conductresses  and  300  as  motoresses.  A  group 
of  women  conductors  standing  by  a  car  is 
published  on  this  page.  Such  figures  imply  an 
enormous  change  from  the  condition  obtain- 
ing at  the  close  of  the  fiscal  year  ending  May 
31,  1913,  when  it  was  reported  that  out  of 
2905  employees  only  540  had  resigned.  The 
four  classes  of  front-end  operators  instructed 


bonus  of  3d.  for  every  day  they  have  a  student.  To 
become  a  full-fledged  molorman  the  indorsement  of  the 
instructor  and  the  motor  inspector  is  necessary. 

That  the  zone-fare  system  cannot  be  very  complicated 
as  carried  out  at  Glasgow  would  appear  from  the  short 
period  allowed  for  the  training  of  conductors — one  day 
in  the  classroom  and  seven  days  on  the  car  under  an 
instructor.  The  lesson  in  the  classroom  is  carried  out 
by  assuming  that  the  students  are  passengers.  Each 
one  comes  out  in  turn  to  collect  fare,  make  change, 
punch  tickets,  give  signals  and  perform  the  other  func- 
tions of  the  job.  The  students  are  taught  to  collect 
fares  from  the  front  of  the  car  when  on  the  lower  deck, 
but  to  face  forward  on  the  upper  deck  in  order  to  pre- 
vent passengers  from  departing  without  paying. 

At  the  end  of  the  eighth  day,  the  student 
is  due  for  indorsement  by  the  instructor  con- 
ductor, the  depot  clerk  and  the  local  ticket  in- 
spector. If  the  inspector  thinks  the  student  is 
not  ready  for  service,  he  may  recommend  either 
dropping  the  student  or  an  extension  of  the 
instruction  period.  The  same  form  carries  the 
student's  signed  acknowledgment  that  he  has 
been   taught  correctly  according  to  the   rules. 


a  group  op  GLASGOVy  CONDUCTRESSES.  WITH  ENLARGED  INSERT  AT  CENTER,  TO  SHOW  MANNER  OF  CANCELING 

TICKET   IN   THE   BELL   PUNCH   AND   COUNTER 


during  December,  1918,  and  the  week  previous  thereto 
were  the  first  womanless  classes  handled  in  a  long  time, 
and  it  is  hoped  that  the  progress  of  demobilization  will 
make  the  employment  of  more  motoresses  unnecessary. 
The  instruction  of  motormen  or  motoresses,  who  must 
come  from  the  rear  platform,  comprises  three  days 
in  school,  four  days  with  a  platform  instructor,  one 
day  return  to  school  for  a  preliminary  examination, 
three  days  more  with  the  platform  instructor  and  then 
return  to  school  on  the  twelfth  day  for  the  final  exam- 
ination. Upon  this  follows  a  probationary  period  of 
thirty  days.  The  students  are  on  their  full  pay  during 
the  entire  period.     The  instructor  motormen  receive  a 


The  conductors  who  teach  students  also  receive  a  daily 
bonus  of  3d.  The  probationary  period  is  three  months, 
during  which  the  student  is  paid  30s.  ($6.90)  a  week,  at 
the  exchange  rate  of  $4.60  to  the  pound  sterling,  which 
is  the  rate  assumed  in  the  following  calculations. 

All  platform  employees  receive  their  uniforms  and 
operating  equipment,  such  as  the  bag  and  punch  of  the 
conductors,  without  charge  and  subject  to  return  upon 
resignation.  No  surety  bonds  are  demanded  from  either 
class  of  platform  workers.  All  that  applicants  for  em- 
ployment need  do  is  to  refer  to  two  previous  enlployers 
and  one  other  person  of  proved  character. 

On  entering  the  service,  each  platform  employee  is 
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provided  with  a  rule  book  containing  instructions  for 
both  motormen  and  conductors,  a  list  of  telephones  for 
emergency  use,  instructions  for  ticket  inspectors  and 
depot  clerks,  the  corporation  by-laws  governing  the 
conduct  of  passengers,  various  enactments  relating  to 
tramway  construction  and  operation  and  an  alphabetical 
list  of  streets,  squares,  places,  etc.  Transportation  em- 
ployees are  also  furnished  with  a  handbook  showing 
routes,  stops,  first  and  last  cars,  places  of  interest  and 
importance,  etc.,  so  that  they  can  give  intelligent  an- 
swers to  almost  any  traffic  inquiry. 

A  distinction  is  made  in  the  rates  of  pay  according 
to  sex  because  the  men  are  more  steady  in  showing  up 
for  duty  and  also  because  they  expect  to  stay  in  the 
business.  Quite  a  number  of  the  women  are  satisfied 
to  work  but  five  days  instead  of  six.  Motresses  and 
conductresses  are- on  the  following  scale  of  wages: 


Per       War  Present  Rate  Total  Earnings 

Original  Rate      Week    Bonus       Fifty-one-Hr.  Week      Fifty-four-Hr.  Week 

First  three  months     29s.  Is.  BOs.  328.  7d. 

Thereafter 47s.        ...  478.  Sis.  2d. 

The  extra  three  hours  in  the  fifty-four  -hour  week  are  at  overtime  rates. 

■     Motresses  are  allowed  an  additional  6d.  per  diem,  and  their  total  earnings 

amount  to  35s.  7d.  ($8. 1 9)  and  548.  2d.  (J  1 2.46) ,  respectively. 


The  scale  of  wages  for  motormen   and   conductors 
follows : 


Pre-War 

Rates 

per  Week 

First  year 278. 

Second  year,  first 

six  months 28s. 

Second  year,  second 

six  months 29b. 

Third    year,    first 

8_ix  months 3  !b. 

Third  year,  second 

six  months 328. 

Fourth  year 338. 

Fifth  year 34s. 

Sixth  year 34e. 

Seventh  year 348. 

Thereafter 358. 


From  the  foregoing  table  it  will  be  seen  that  all 
grades  of  platform  men  received  a  total  war  advance 
of  $6.55  weekly,  which  is  more  than  equal  to  the  orig- 
inal starting  wage  of  $6.21.  The  maximum  wage  to- 
day is  $15.89  per  week. 

A  bonus  of  26s.  ($5.98)  or  at  the  rate  of  Is.  a  week 
is  paid  every  six  months  to  platform  employees  who 
have  incurred  no  accidents.  All  classes  of  transporta- 
tion employees  also  receive  six  days  vacation  per  annum 
with  pay. 

Duties  and  Pay  op  Petty  Officers 

At  Glasgow,  the  uniformed  supervisory  force  is  dif- 
ferentiated into  ticket  inspectors  and  timekeepers,  100 
in  all  for  3234  platform  employees.  Of  this  number, 
thirty-six  act  as  timekeepers  and  fifty-four  as  ticket 
inspectors.  About  ten  plain-clothes  men,  who  are  con- 
ductors on  special  service,  are  also  employed  to  report 
on  violations  of  speed  ordinances  by  other  vehicles,  to 
watch  for  ride-stealing  boys,  etc.  There  is  no  secret 
service. 

The  chief  duty  of  the  ticket  inspector,  as  the  name 
indicates,  is  to  examine  the  tickets  of  passengers  on 
the  cars  to  ascertain  if  the  proper  fares  have  been  paid 
and  the  tickets  issued  and  punched  correctly.  On 
boarding  a  car,  they  require  the  conductor  to  produce 
his  waybill  (trip  sheet)  and  the  working  packet  of 
tickets  in  use  in  order  that  they  may  check  the  pas- 
sengers' tickets.     If  a  passenger  refuses  to  show  his 


War 
Advances 

Present  Rate 

Fifty-one-Hour 

Week 

Total   Earnings 

Fifty-four-Hour 

Week 

288.  6d. 

55s.  6d. 

60s.  5d. 

288.  6d. 

56e.  6d. 

61s.  6d. 

28s.  6d. 

57s.  6d. 

628.  7d. 

28s.  6d. 

598.  6d. 

64s.  9d. 

28s.  6d. 
28s.  6d. 
28s.  6d. 
288.  6d. 
28e.  6d. 
28s.  6d. 

60s.  6d 
61s.  6d. 
62s.  6d. 
62s.  6d. 
628.  6d. 
638.  6d. 

659.  lOd. 
66s.  1  Id. 
68s. 
68s. 
68s. 
698.  Id. 

ticket  or  to  pay  the  proper  fare,  it  is  sufficient  to  secure 
his  name  and  address  for  a  report  to  the  general  man- 
ager; but  if  the  passenger  refuses  even  this  informa- 
tion, the  police  may  be  called.  Ticket  inspectors  must 
also  report  every  case  of  a  passenger  who  has  paid  a 
fare  being  without  a  ticket,  or  having  an  unpunched  or 
improperly  punched  ticket,  or  having  a  ticket  the  num- 
ber of  which  does  not  correspond  with  the  fare  paid  or 
the  waybill.  This  report  must  be  accompanied  by  the 
name  and  address  of  the  passenger  and  of  any  wit- 
nesses of  the  occurrence. 

The  miscellaneous  duties  of  ticket  inspectors  include 
reports  on  the  efficiency  shown  by  instructor  con- 
ductors, on  reckless  car  operation  and  on  failures  to 
adhere  to  time  points,  and  the  inspectors  are  expected 
to  telephone  at  once  concerning  accidents,  fires,  dam- 
age to  car,  track  and  line,  etc.  In  general,  the  ticket 
inspectors  are  authorized  to  enforce  proper  operation, 
car  cleanliness,  and  the  like.  If  necessary,  they  may 
suspend  (but  not  discharge)  any  motorman,  conductor 
or  outside  traffic  employee  in  case  of  insubordination, 
drunkenness,  neglect  of  duty  or  other  improper  con- 
duct, reporting  the  facts  in  writing  to  the  general 
manager. 

The  chief  duty  of  the  timekeepers  is  to  see  that  the 
cars  are  run  according  to  schedule.  These  men  are 
generally  stationed  at  crew  relief  points  where  they 
note  the  on  and  off  times  of  departing  and  arriving 
platform  employees.  At  depots,  crews  must  report  ten 
minutes  before  the  time  of  taking  out  the  car,  but  at 
junctions  and  other  relief  points  they  are  expected 
simply  to  be  on  time  for  their  cars.  The  place  at  which 
every  car  employee  first  reports  for  duty  is  at  a  depot. 
Timekeepers  may  use  their  discretion  in  asking  the 
depots  for  substitutes  for  absentees. 

Both  the  ticket  inspectors  and  timekeepers  receive 
more  pay  than  the  ranks  from  which  they  come.  Dur- 
ing the  first  year  they  are  on  probation  at  their  old 
platform  pay.  Their  days  off,  vacation,  etc.,  are  planned 
as  in  the  case  of  platform  employees;  in  addition,  no 
time  is  deducted  for  illness.  No  better  instance  of  the 
effect  of  the  war  on  wages  could  be  afforded  than  the 
following  comparison  of  the  pre-war  and  present  wages 
of  the  supervisory  officers: 


ticket  and  motormen  (STREET)  INSPECTORS 

First       year  from  35s.  to  70a $805to$I6.I0 

Second   year  from  37s.  to  728 8 .  5 1  to  1 6 .  56 

Third     year  from  398.  to  748 8  97  to  17.02 

Fourth    year  from  41s.  to  76s 9  43  to  17.48 

Fifth       year  from  433.  to  78s 9.89  to  17.94 

Thereafter  from  45s.  to  80b 10.35  to  18.40 

TIMEKEEPERS  OR  TRAFFIC  REGUI~\TORS 

First       year  from  35s.  to  70s $805to$16,IO 

Second   year  from  368.  to  7 Is 8.  28  to  16.33 

Third      year  from  37s.  to  72s 8  51  to  16.56 

Fourth   year  from  38».  to  738, 8  74  to  16  79 

Fifth       year  from  398.  to  748 8  97  to  17.02 

Sixth       year  from  40s.  to  75s 9  20  to  17.75 

Thereafter  from  428.  to  778 9  66  to  17.71 


Thus  Glasgow's  war  wages  are  about  the  same-  as 
America's  pre-war  wages. 

Auditing  of  Zone  Fares  from  Conductor  to 
Treasury 

Every  conductor  begins  the  day's  work  with  packets 
of  the  serially-numbered  fare  receipts  applicable  to  his 
route.  These  receipts  are  obtained  from  the  depot 
clerk.  The  tickets  of  each  classification  are  made  up 
in  pads  of  twenty-five  or  fifty  and  bear  an  initialing 
identification  in  addition  to  the  colors  and  numbers. 
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CONDUCTOR'S  WAYBILL  OR  TRIP 
SHEET,  SHOWING  RECORD  OF 
TICKETS  RECEIVED  AND  ISSUED 
AND  THE  CHECK  BY  THE  RECEIV- 
ING  DEPARTMENT 


As  many  as 
eight  rates  of 
fare  (4d.  to  4d.) 
are  used  at  Glas- 
gow, which  cor- 
responds to  the 
number  of  sec- 
tions in  the  con- 
ductor's ticket- 
holder.  H  0  w  - 
ever,  as  the  id. 
tickets  are  sold 
in  greater 
quantity  than 
all  the  others 
combined,  the 
conductor  at  his 
discretion  uses 
several  sections 
for  these  tickets 
and  places  the  less  popular  varieties  in  his  reserve  ticket 
cabinet.  Conductors  issue  as  many  as  2000  tickets  a 
day.  Reproductions  of  tickets  were  shown  in  the  second 
Glasgow  article  on  page  448  of  the  issue  of  this  paper 
for  March  8.  They  are  canceled  by  a  punch  mark  in  the 
•destination  section. 

A  record  of  the  first  number  and  letter  identification 
of  each  classification  issued  is  made  on  the  conductor's 
waybill  (trip  sheet),  reproduced,  which  is  issued  in 
duplicate.  Receipt  for  the  tickets  and  their  correctness 
in  numbering  a  quantity  is  knowledged  by  his  initialing 
of  the  waybill. 

During  the  day,  the  conductor  makes  his  returns  to 
cash  clerks  en  route  and  not  to  the  depot  clerks.  In 
making  the  return  for  either  a  half  or  round  trip  as 
the  case  may  be,  he  hands  in  the  original  of  the  way- 
bill with  his  own  record  of  the  top  numbers  left  on  the 
pad  of  each  classification.  It  is  the  function  of  the  cash 
clerk,  and  not  of  the  conductor,  to  figure  how  many  of 
each  class  of  ticket  have  been  sold,  what  the  revenue 
per  classification  is  and  what  the  last  numbers  of  each 
kind  of  ticket  are.  In  other  words,  the  conductor  makes 
a  blind  return  by  giving  up  all  the  money  in  his  bag 
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PART  OF  PAGE   IN   DEPOT  CLERK'S  CASH  RECEIPT  BOOK 


CONDUCTOR'S  TOTALi  WAYBILL  MADE  UP  AND  CHECKED 

THROUGH  BY  THE  RECEIVING  DEPARTMENT 

FROM  THE  INDIVIDUAL  TRIP  OR 

HALF-TRIP  SHEETS 

exclusive  of  the  3s.  6d.  with  which  he  starts  the  day, 
leaving  the  cash  clerk  to  note  down  the  shorts  or  overs. 

On  concluding  his  last  trip  at  the  depot,  the  con- 
ductor turns  in  his  tickets,  cash  and  punch  to  the  depot 
clerk.  The  latter  simply  counts  the  cash  and  leaves 
the  checking  of  the  ticket  numbers  to  the  receiving  de- 
partment. The  receipt  of  this  cash  for  individual  con- 
ductors is  entered  in  a  cash  receipt  book  which  goes  to 
the  receiving  department  daily.  Part  of  a  page  from 
one  of  these  books  is  reproduced  on  this  page. 

The  transactions  shown  on  the  individual  .waybills 
are  summarized 
on  the  "total" 
waybill,  which 
is  also  repro- 
duced, and  cov- 
ers a  conductor's 
full  day's  work. 
This  record 
which  is  made 
up  by  the  re- 
ceiving depart- 
ment, shows  not 
only  the  actual 
total  discrepan- 
cy based  on  the 
difference  b  e  - 
tween  the  tick- 
ets issued  and 
the  cash  received 
but  also  whether 
the  punch  regis- 
tration itself  is 
equivalent  to  the 
number  of  tick- 
ets issued.  So 
far  as  the  cash 
discrep  ancles 
are  concerned, 
14d.  in  one  day 
or    Is.    in    one 
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week  is  admissible.  Discrepancies  between  the  regis- 
tration shown  by  the  punch  and  the  number  of  tickets 
issued  generally  are  due  to  failure  to  punch  every  ticket 
as  issued.  A  difference  in  excess  of  6  means  the  count- 
ing of  the  punchings.  This  is  a  tedious  job  since  it  is 
necessary  to  assort  more  than  1000  punchings  of  dif- 
ferent colors,  a  separate  shade  being  used  for  each  rate 
of  fare.  In  ordinary  times,  it  is  necessary  to  make  checks 
of  this  kind  from  thirty-five  to  fifty  times  a  day;  at 
the  present  time,  however,  the  figure  is  about  50  per  cent 
greater  because  of  the  large  number  of  inexperienced 
conductresses. 

As  soon  as  shorts  have  been  entered,  the  original 
waybills  containing  the  notation  of  error  are  returned 
to  the  conductor's  depot  for  his  signed  acknowledgment. 
On  going  back  to  the  receiving  department,  entry  is 
made  in  the  "shorts"  ledger  and  the  waybills  are  filed 
for  a  time  for  reference  in  case  of  dispute.  The  final 
blank  reproduced  shows  a  more  elaborate  form  which 
must  be  filled  out  by  conductors  whose  reports  are 
grossly  incorrect  or  who  have  failed  to  turn  in  their 
cash  and  ticket-handling  equipment  at  the  end  of  the 
day. 

Overs  are  not  returned  to  the  conductors.  Formerly 
they  were  divided  among  the  men  at  the  end  of  the 
year;  now  they  go  directly  into  their  benefit  organiza- 
tion known  as  the  Friendly  Society. 

Should  a  conductor  catch  himself  issuing  a  higher- 
rate  ticket  by  mistake,  he  may  turn  it  in  for  credit  pro- 
vided he  gives  the  name  and  address  of  the  passenger 
affected.  In  any  event,  if  he  retains  the  wrongly-issued 
ticket,  he  must  issue  another  one  of  the  correct  denomi- 
nation since  every  passenger  must  have  a  receipt.  Oc- 
currences of  this  kind  are  rare.  He  may  also  put  aside 
and  turn  in  any  ticket  which  is  too  thick  for  the  bell 
punch. 

Size  of  Staff  Required 

The  personnel  employed  by  the  receiving  department 
in  connection  with  the  auditing  of  cash  and  tickets 
comprises  131  women  or  girls  classified  as  follows: 
Cash  room,  ten;  outside  cash  offices,  thirty-eight;  ticket 
room,  sixty-eight;  traffic  sheets,  nine,  and  punches,  six. 
All  counting  and  checking  are  done  by  hand,  the  man- 
agement having  found  that  the  individual  amounts 
handled  are  too  small  to  justify  the  use  of  calculating 
machines.  It  is  probable,  nevertheless,  that  a  decimal 
coinage  would  simplify  the  work,  judging  by  the  fact 
that  the  clerks  may  be  seen  referring  to  calculating 
tables. 

The  returns  from  the  depot  clerks  and  cash  clerks  go 
to  the  receiving  department  in  locked  cases  which  are 
fitted  with  compartments  for  copper,  silver,  punches, 
waybills,  etc.  Delivery  is  made  in  motor  trucks  twice 
a  day. 

The  fare  receipts  used  at  Glasgow  are  printed  by  the 
Glasgow  Numerical  Ticket  &  Check  Book  Printing  Com- 
pany. The  Tramway  purchased  430,946,566  tickets  for 
the  fiscal  year  ended  May  31,"  1918,  of  which  2,877,300 
were  scrapped.  The  punches  are  leased  from  the  Bell 
Punch  &  Printing  Company,  London.  As  no  work  is 
done  at  the  receiving  department  on  Sundays,  it  is  neces- 
sary to  have  at  least  two  punches  per  conductor  since 
the  punchings  chamber  cannot  hold  more  than  2000  cut- 
tings comfortably. 

From  the  foregoing  account,  it  will  be  seen  that  the 
handling  of  fare  receipts  in  Glasgow  is  a  comparatively 
simple  affair,  especially  as  there  are  no  transfer  tickets 


to  complicate  the  situation.  Furthermore,  the  checking 
up  of  the  fare  receipts  is  far  easier  than  the  checking 
of  the  time  limit  and  other  features  of  the  American 
transfer. 

Women  Conductors  in  Chile 

THE  electric  railway  companies  of  Valparaiso,  Chile, 
found  it  possible  to  employ  women  as  conductors 
on  the  railway  cars  of  that  city  long  before  they  were 
so  employed  in  the  United  States.  For  that  reason  the 
accompanying  photograph,  which  has  been  loaned  to 
the  Washington  correspondent  of  this  paper  by  the 
Pan-American  Union,  will  perhaps  prove  of  interest. 


W^OMAN  CONDUCTOR  AT  VALPARAISO 

This  view  was  taken  almost  ten  years  ago,  it  is 
stated  at  the  Pan-American  Union  in  Washington,  with 
the  additional  remark  that  the  picture  holds  good  for 
to-day,  even  to  the  fact,  it  is  declared,  that  the  women 
conductors  go  about  their  work  in  voluminous  skirts 
rather  than  the  shorter  ones  used  by  the  women  con- 
ductors in  the  United  States,  although,  as  women's 
fashions  in  Valparaiso  change  as  frequently  as  they 
do  in  other  communities,  there  is  a  possibility  that  the 
skirts  worn  by  the  conductors  in  Chile  now  are  not 
quite  so  voluminous  as  those  shown  in  the  picture. 


Conservation  of  Fuel  by  "Daylight  Saving" 

Because  of  the  fact  that  the  clocks  of  this  country 
will  be  moved  forward  one  hour  at  2  o'clock  to-morrow 
morning  March  30,  in  compliance  with  the  "Daylight 
Saving"  law,  the  statement  by  the  United  States  Fuel 
Administration  is  interesting  that  it  estimates  1,250,- 
000  tons  of  coal  were  saved  during  seven  months  last 
year  through  the  operation  of  this  law. 
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How  the  Public  Feels  About  It 

Representative  Public  Leaders  of  Various  Classes  Give  in  Replies  to  Ques- 
tionnaire Their  Opinions  Regarding  Guarantee  of  Return,  Aid  Through  Tax- 
ation, Municipal  Versus  State  Ownership,  and  Indeterminate  Franchises 


RECENTLY  the  Electric  Railway  Journal,  it 
will  be  recalled,  sent  out  a  questionnaire  to  more 
-  than  400  public  service  commissioners,  mayors, 
representatives  of  chambers  of  commerce  and  other 
leaders  interested  in  municipal  affairs.  The  desire  was 
to  secure  helpful  expressions  of  public  opinion  in  regard 
to  the  electric  railway  situation. 

Although  only  about  15  per  cent  of  the  total  mailing 
list  replied,  it  was  possible  in  the  issue  of  Feb.  22  to 
present  a  striking  summary  showing  that  the  diffi- 
culties encountered  by  electric  lines  in  trying  to  secure 
higher  fares  were  due  generally  to  the  lack  of  public 
understanding,  politics,  defects  in  the  regulatory  sys- 
tem, and  utility  sins  of  omission  and  commission. 

Similarly,  in  the  issue  of  March  1,  it  was  possible  to 
give  a  resume  of  what  to  the  various  public  representa- 
tives seemed  constructive  suggestions  for  overcoming 
the  above-mentioned  difficulties.  It  seemed  to  be  the 
consensus  of  opinion  that  the  railways  can  convince  the 
public  of  their  needs  by  frankly  stating  all  the  facts, 
subject  perhaps  to  public  verification,  asking  only  for  a 
fair  return  on  a  reasonable  investment  and  winning  the 
public  confidence  through  efficient  and  adequate  service 
and  a  manifest  desire  to  please. 

These  two  summaries  covered  the  replies  to  about 
two-thirds  of  the  questionnaire.  The  replies  to  the 
remaining  queries  will  be  summarized  in  this  concluding 
article.  In  advance  of  a  statement  of  the  questions  and 
answers,  it  may  be  remarked  that  the  third  section  of 
the  questionnaire  covered  certain  moot  points  of  fran- 
chise construction,  municipal  ownership  and  railway 
economics,  and  the  constructive  suggestions  resulting 
were  somewhat  limited  because  of  the  complexity  of 
the  subject  matter. 

The  several  questions  and  a  brief  analysis  of  the 
replies  follow: 

Can  the  franchise  relationship  fairly  be  made  to 
provide  a  guaranteed  return  upon  the  invested  capital, 
and  if  so,  should  this  return  be  fixed  at  a  uniform  per- 
centage throughout  the  life  of  the  franchise  or  should 
the  return  on  the  portion  of  the  investment  made  in  any 
particular  period  be  made  to  vary  according  to  the  cir- 
cumstances of  that  time? 

The  replies  to  the  first  part  of  this  question  were  both 
favorable  and  unfavorable,  but  the  supporters  of  a  guar- 
anteed return  seemed  to  have  slightly  the  better  of  the 
argument.  In  the  advocacy  of  a  guaranteed  return, 
however,  there  was  in  some  cases  the  reservation  that 
public  representation  in  control  was  a  necessary  adjunct. 

As  for  the  second  part  of  the  question,  those  who  met 
the  issue  squarely  seemed  inclined,  in  the  case  of  the 
commissioners  and  civicists,  to  recognize  the  advis- 
ability of  a  flexible  rate  of  return  so  that  the  current 
market  rate  for  new  money  invested  in  any  particular 
period  might  be  met.  The  mayors  and  representatives 
of  chambers  of  commerce,  however,  favored  to  a  small 
degree  a  fixed  return  to  avoid  "confusion"  and  "disagree- 
ment."     One   business    man    averred   that   this   policy 


would  check  extensions  in  periods  of  high  costs  and 
encourage  them  in  periods  of  low  costs,  "thus  resulting 
in  the  good  of  both  the  public  and  the  company." 

Some  of  the  more  detailed  replies  are  published  below : 

Commissioners 

If  possible,  the  franchise  should  provide  for  a  guaranteed 
minimum  rate  of  return  on  the  property  value  to  be  fixed 
or  ascertained  yearly  or  at  stated  intervals. 

A  fair  return  should  be  guaranteed  or  provided,  but  in 
a  great  crisis  like  the  one  just  gone  through,  the  public 
should  not  be  required  to  bear  all  the  burden.  The  utility 
should  stand  its  share  in  the  lean  years,  having  enjoyed 
the  advantage  in  the  fatter  ones. 

It  would  be  very  difficult,  for  traffic  costs  and  other  ele- 
ments are  fluctuating.  A  fixed  rate  of  fare  sufficient  to 
provide  an  operating  surplus  to  be  held  in  trust  for  the 
preservation  and  continuance  of  the  service  is  a  reasonable 
suggestion. 

Under  commission  regulation  the  franchise  granted  by  a 
municipality  should  contain  no  provision  as  to  rates  or  re- 
turn upon  the  investment. 

A  guaranteed  rate  of  return  can  fairly  be  provided  upon 
stockholders'  capital,  subject  to  adjustment  every  ten  years 
in  harmony  with  prevailing  interest  rates  on  prime  se- 
curities. 

A  guaranteed  return  is  feasible  and  desirable  under  a 
cooperative  plan  of  operation,  but  with  the  necessary  pro- 
viso that  capital  expenditures  cannot  be  made  without  ap- 
proval of  standards  and  extent  of  track,  equipment,  etc., 
and  that  the  publish  shall  not  be  financially  responsible 
for  obsolescence  due  to  changes  or  improvements  in  the  art 
of  transportation. 

The  return  should  not  be  fixed  as  a  uniform  percentage 
throughout  the  life  of  the  franchise,  but  it  should  be  made 
to  vary  according  to  the  circumstances  of  the  time. 

I  do  not  favor  a  guaranteed  return  as  a  general  legis- 
lative policy,  but  I  do  believe  that  the  basis  of  the  return 
should  be  made  a  definite  matter.  It  should  be  clear  in 
any  case  what  the  investors  are  entitled  to  receive,  and 
the  rates  should  be  such  as  to  give  full  opportunity  to  ob- 
tain a  fair  return,  but  the  risk  of  getting  the -business  in 
most  cases  would  probably  better  remain  with  the  companies. 

The  rate  of  return  on  the  investment  in  any  period  should 
vary  according  to  the  conditions  of  that  period. 

The  rate  of  return  should  be  uniform,  as  indicated  by 
average  over  many  years.  But  the  fare  should  be  flexible 
to  maintain  the  fixed  rate  of  return  plus  a  reasonable  sur- 
plus in  prosperous  years,  to  meet  cost  changes. 

Mayors 

The  new  ordinance  in  this  city  provides  for  a  fixed  re- 
turn on  the  investment  with  an  additional  return  as  fares 
are  reduced  as  an  incentive  to  economical  management. 

The  rate  of  return  should  vary  according  to  circumstances. 

A  fixed  percentage  would  be  preferable,  as  it  would  re- 
move an  additional  point  of  contention. 

No  guaranteed  return  should  be  thought  of  unless  the 
public  receives  a  representation  in  the  management. 

Representatives  of  Chambers  of  Commerce 

To  be  perfectly  fair,  the  rate  of  return  should  vary  with 
the  interest  rate. 

I  believe  that  the  first  point  is  to  obtain  the  actual,  liberal 
fair  value  of  the  property  without  regard  to  capitalization; 
allow  the  company  a  fixed  percentage  (about  8  per  cent) 
on  this  as  return  on  investment.  Capital  expenditures  after 
that  should  be  added  to  the  fixed  valuation  and  the  same 
percentage  paid.  There  should  be  an  elastic  fare  but  no 
guarantee  by  the  public  treasury.  Service  and  capital  ex- 
penses should  be  controlled  by  the  municipal  government, 
through  a  department  with  an  administrator  paid  by  the  city. 

The  return  should  be  guaranteed  at  a  uniform  percentage 
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in  order  that  capital  may  be  willing  to  help  finance  such 
properties. 

The  nearest  thing  I  have  heard  toward  a  fair  solution 
is  the  proposal  to  fix  a  definite  rate  of  return  to  the  stock- 
holders, the  earnings  beyond  that  point  to  be  divided  be- 
tween the  stockholders  and  the  city.  Franchises  to  be  drawn 
up  in  the  future  will  have  to  carry  a  large  element  of  public 
control  in  order  to  enjoy  any  popularity  among  the  laboring 
classes. 

The  rate  of  return  should  be  agreed  on  in  the  franchise. 
Any  other  plan  would  lead  to  uncertainty,  confusion  and 
possible  juggling. 

The  return  can  fairly  be  guaranteed,  and  it  should  be 
made  a  uniform  percentage  on  the  investment  during  the 
term  of  the  franchise.  A  varying  return  subject  to  the 
changes  of  the  general  economic  status  would  result  in  dis- 
agreements. While  this  might  be  regarded  as  an  arbitrary 
rule,  yet  it  would  check  extensions  during  periods  of  high 
costs  and  encourage  them  during  periods  of  low  costs, 
thereby  resulting  in  the  good  of  both  the  public  and  the 
company. 

The  franchise  relationship  can  and  should  be  made  to 
provide  a  guaranteed  return  upon  invested  capital,  and  at 
a  rate  to  correspond  to  that  obtainable  in  comparable  en- 
terprises at  the  time  of  the  investment  or  adjustment.  This 
may  be  adjusted  from  time  to  time  as  conditions  vary,  or 
as  security  issues  are  refunded. 

The  franchise  should  be  sufficiently  elastic  to  provide 
reasonable  investment  return  under  all  circumstances.  These 
hard  and  fast  bargains,  in  which  one  or  the  other  suffers, 
are  not  desirable.    They  breed  trouble  all  the  time. 

CiVICISTS 

It  is,  of  course,  logical  that  the  state  which  attempts  to 
limit  the  return  to  a  maximum  should  protect  the  investor 
by  guaranteeing  a  minimum,  but  I  do  not  believe  that  this 
is  practicable.    If  adopted,  the  return  should  be  uniform. 

The  return  of  investment  made  should  vary  according 
to  the  circumstances  of  the  time. 

If  the  government  is  going  to  guarantee  a  return  it  should 
control  and  direct  operation. 

The  return  must  be  capable  of  responding  to  market  con- 
ditions. There  should  be  no  artificial  terms  in  an  arrange- 
ment. 

To  what  extent,  if  at  all,  would  social  politics  justify 
the  support  of  electric  railway  service  in  communities 
by  some  contribution  through  the  taxation  power  of  the 
state? 

It  is  difficult  to  determine  the  relative  weights  of  the 
varying  sorts  of  replies  to  this  question.  The  trend  of 
thought  underlying  them  all,  however,  seems  to  run 
in  this  way.  It  has  generally  been  believed  to  be 
theoretically  just  for  the  car  rider  to  support  the  serv- 
ice, and  the  idea  of  support  through  taxation  is  one  up 
to  which  the  public  is  not  educated,  although  its  pro- 
ponents are  apparently  growing. 

If  for  any  vital  reason,  such  as  the  necessity  of  pre- 
venting city  congestion  or  curtailment  or  suspension  of 
service,  public  aid  through  taxation  is  necessitated  as  a 
practical  last-resort  matter,  whatever  the  theoretical 
justice  of  the  procedure  may  be,  the  public  is  likely, 
several  replies  assert,  to  insist  upon  closer  union  with  the 
utility,  even  to  the  extent  of  ownership  of  the  property. 

Various  specimen  replies  follow: 

Commissioners 

Tax  payers  would  perhaps  properly  say  that  if  the  state 
or  municipality  is  going  to  support  public  utilities,  it 
would  better  own  them.  Public  ownership  would  probably 
follow  efforts  to  secure  tax  aid. 

Inasmuch  as  the  utilities  are  publicly  controlled  and  the 
man  who  has  his  money  invested  has  little  to  say  about  his 
own  business,  the  guarantee  plan  through  taxation  would 
seem  to  be  just,  but  I  doubt  whether  public  sentiment  has 
been  sufficiently  educated  up  to  that. 

It  has  not   dawned  on  the   social   political   mind   of   the 
middle   west  that   utility   service   should   be   supported    b 
taxation.    There  is  still  lurking  the  other  idea — that  such 
companies   should   contribute  to   the   public  fund   through 
franchise  taxes,  taxes  on  earningrs,  paving  repairs,  etc. 


The  rates  charged  by  a  utility  should  be  sufficient  to 
support  it  without  resort  to  taxation. 

Any  actual  deficit  under  a  5-cent  fare  should  be  made 
good  from  a  tax  on  land  values  only. 

With  a  guaranteed  return  I  favor  support  thereof  by 
taxation  of  all  property  instead  of  the  entire  burden  being 
placed  on  the  traveling  public.  Every  form  of  property 
benefits  directly  or  indirectly  by  these  necessary  public  fa- 
cilities and  should  therefore  pay  its  share. 

Yes,  with  substantial  public  control — not  merely  regula- 
tion subject  to  court  review. 

In  some  cases,  in  order  to  prevent  undue  congestion  of 
population,  the  cost  of  service  may  very  well  be  made  up 
by  taxation.  But  that  should  not  be  fixed  by  general  policy 
but  left  to  local  settlement. 

Such  a  policy  would  be  unfair  to  the  taxpayer  who  makes 
no  use  of  the  electric  railway.  The  users  should  pay  such 
a  price  for  the  use  as  to  give  the  company  a  fair  return 
upon  its  investment  or  the  property  should  be  scrapped. 

If  there  is  any  valid  strong  social  reason  for  any  kind 
of  preferential  rates,  such  as  labor  tickets,  school  tickets, 
etc.,  the  difference  in  fair  cost  of  that  special  service  over 
receipts  should  be  paid  out  of  tax  funds  rather  than  loaded 
onto  the  other  fare  payers,  who  may  not  be  represented 
in  the  same  proportion  as  they  pay  fares.  School  tickets 
at  low  rates  are  a  social  necessity. 

Mayors 

Support  through  taxation  is  justified  to  prevent  conges- 
tion of  population  where  a  5-cent  fare  must  be  maintained 
to  assure  a  movement  of  population  to  the  outskirts  of  the 
city. 

Municipal  ownership  either  with  or  without  municipal 
operation  would  be  preferable  if  resort  must  be  made  to 
direct  taxation. 

Under  existing  conditions,  the  policy  of  aid  through  tax- 
ation would  be  indefensible  and  totally  without  funds  tc 
support   it. 

There  is  no  justification  for  support  of  electric  railway 
service  by  contribution  from  state  taxes — any  more  than 
there  would  be  in  the  case  of  newspapers,  gas  and  electric 
utilities  or  express  companies.  It  is  true  that  state  high- 
ways are  partly  maintained  by  general  taxation,  but  the 
time  is  coming  when  the  vehicle  tax  will  bear  the  whole 
cost. 

Aid  through  taxation  is  justified  to  an  extent  large  enough 
to  encourage  riding — to  make  electric  railways  practically 
moving  sidewalks. 

Every  public  utility  should  stand  on  its  own  feet. 

Representatives  of  Chambers  of  Commerce 

Let  those  who  use  utility  service  pay  a  just  amount  for 
it.     Real   estate  is   taxed   enough   now. 

Taxes  are  high  now,  and  car  riders  should  pay  enough 
to  support  the  roads.  State  support  to  the  electric  lines 
would  open  a  door  through  which  other  privately-owned 
public  service  corporations  might  want  to  crowd  in. 

If  after  thorough  examination  reasonable  cause  is  shown 
for  community  aid,  it  should  be  done  only  when  expendi- 
tures are  controlled  by  a  public  official  directly  responsible 
to  the  people. 

Public  opinion  is  not  ready  for  this  yet.  Many  people 
still  think  public  utility  operation  should  yield  a  profit  to 
the  city  so  as  to  reduce  taxes. 

Electric  railway  service  is  essential  to  every  community 
of  any  consequence,  and  if  private  capital  unaided  cannot  be 
enlisted,  then  the  community  would  be  justified  in  g:uar- 
anteeing  the  deficit  from  operation  and  interest  on  the  in- 
vestment by  a  general  tax  levy. 

In  communities  badly  needing  transportation,  the  grant 
of  aid  would  be  a  local  proposition,  as  through  subscription 
to  bonds,  capital   stock,  etc.,  by  individuals. 

Electric  railways  should  be  self-supported  as  far  as 
financial  support  is  concerned.  Possibly  concessions  should 
be  made  in  public  works  benefits. 

Aid  through  taxation  should  be  granted  only  on  condi- 
tion that  the  company  make  an  entirely  new  contract  with 
the  community. 

CiVICISTS 

The  taxing  power  of  the  state  should  not  be  used  to  sup- 
port industries  which  render  variable  service  to  individual 
citizens. 

We  may  have  to  come  to  some  arrangement  for  public 
subsidies.  I  do  not  feel  sure  that  the  public  ever  will  be 
educated  to  pay  more  than  5  cents,  but  with  the  shrinking 


March  29,  1919 


Electric    Railway    Journal 


641 


power  of  the  dollar  the  public  may  finally  look  on  the  dime 
as  they  formerly  looked  upon  the  nickel. 

If  the  state  or  cities  took  over  the  utilities,  there  is  no 
question  but  that  general  taxes  would  have  to  aid  in  main- 
taining the  utilities,  but  the  people  would  be  in  favor  of  this 
as  long  as  they  owned  the  roads. 

No  general  rule  is  possible.  If  this  question  is  answered 
in  the  affirmative,  the  government  should  operate  the  rail- 
way. 

Aid  should  be  granted  through  taxation  only  to  the  ex- 
tent that  the  public  adequately  participates  in  the  man- 
agement and  in  the  results  of  joint  investment. 

This  is  entirely  a  matter  of  local  policy  and  should  be 
attempted  only  after  every  practicable  device  to  develop 
higher  load  factors  and  subordinate  sources  of  revenue 
have  been  used. 

Free  transportation  would  be  as  reasonable  and  as  civiliz- 
ing an  agency  as  free  education. 

To  what  extent,  if  at  all,  should  the  car  riders  in  a 
large  municipality  support  non-paying  service  to  subur- 
ban communities? 

Several  of  the  replies  to  this  question  favored  the 
idea  that  all  railway  service  to  suburban  communities 
should  be  self-supporting.  The  majority,  however, 
seemed  inclined  toward  the  belief  that  a  limited  part  of 
the  burden  of  non-paying  suburban  lines  should  be  bornt 
by  the  urban  car  riders  in  order  to  foster  suburban 
development  and  thus  promote  the  general  community 
welfare.  Several  urged  the  desirabilty  of  having  sub- 
urban real  estate  bear  a  larger  part  of  the  burden  than 
it  now  does. 

Some  of  the  detailed  replies  follow: 

Commissioners 

For  a  reasonable  period  pending  the  development  of  new 
districts,  all  patrons  of  all  transportation  lines  should  bear 
a  share  of  development  costs.  The  company  should  be  al- 
lowed to  amortize  a  share.  Many  unprofitable  extensions 
and  new  lines  are  built  to  develop  tracks  of  land,  in  which 
event  the  land  men  should  aid  or  guarantee. 

This  is  inevitable  in  the  building  of  a  city  and  is  not 
contrary   to   good   government   or    regulation. 

The  urban  car  riders  should  support  suburban  service 
only  to  such  an  extent  as  to  prevent  prohibitive  or  un- 
reasonable suburban  fares  upon  lines  reasonably  demanded 
by  the  general  welfare  of  the  locality  served.  No  fixed 
rule  any  more  specific  could  be  made  to  fit  all  cases. 

For  the  general  public  interest  a  utility  should  expect 
to  maintain  non-paying  service  to  a  limited  extent,  and 
the  loss  would  have  to  be  made  up  by  the  remainder  of  the 
system. 

None  whatever.  A  tax  on  land  values  of  the  entire  zone 
should  be  provided. 

The  property  of  all  communities  served  should  pay  its 
share,  and  likewise  the  traveling  public  should  pay  in  pro- 
portion to  the  service  rendered  to  all  suburban  additions  and 
towns  outside  of  reasonably  defined  city  limits. 

About   15  per  cent. 

Each  service  should  be  self-supporting. 

It  is  undoubtedly  an  advantage  sociably  to  encourage 
means  which  reduce  crowded  living  conditions,  but  this  may 
be  carried  so  far  as  to  mean  an  uneconomic,  wasteful  scat- 
tering of  the  population.  Low  car  fares  mean  almost  al- 
ways higher  prices  for  outlying  real  estate,  so  that  what 
the  city  community  pays  in  carrying  low-priced  transporta- 
tion to  outlying  districts  really  goes  wholly  into  speculators' 
pockets.  A  fare  proportioned  to  cost  of  service  for  each 
reasonably-sized  zone  seems  the   logical  one. 

Mayors 

Only  to  prevent  congestion  of  population. 

Theoretically  they  should  support  it,  but  actually  they 
would  not  knowingly  tolerate  it.  The  public  knows  that 
companies  in  the  past  have  built  on  to  "boom"  additions, 
in  consideration  of  a  bonus  paid  by  the  land  company. 

The  burden  should  be  put  on  the  real  estate  benefited. 

All  lines  are  parts  of  one  system,  and  no  part  can  be 
segregated  and  its  profits  or  losses  separately  determined. 

A  city  should  bear  the  burden  of  a  system  giving  service 
to  suburban  districts.  In  no  other  way  can  such  districts 
obtain  good  service.  How  far  this  principle  should  apply 
is  a  question. 


A  city  should  support  suburban  service  only  to  the  ex- 
tent that  it  benefits  therefrom. 

It  depends  entirely  on  the  suburban  buying  power. 

Representatives  of  Chambers  of  Commerce 

Urban  car  riders  should  not  be  called  upon  to  support 
non-paying  suburban  service,  but  the  railway  might  ask 
for  assistance  in  building  the  lines  from  the  new  communi- 
ties served  and  from  the  larger  merchants,  etc.,  in  the 
populous  center. 

Give  the  suburbs  a  zone  system  by  which  they  will  pay 
for  what  they  get.  This  might  delay  development  of  the 
suburbs,  but  it  seems  the  only  fair  way. 

The  fares  paid  in  the  entire  municipality  should  be  suf- 
ficiently high  to  pay  a  just  return  on  the  investment  on  the 
entire  system,  taking  into  account  both  the  paying  and  the 
non-paying  divisions  when  operated  as  one  enterprise. 

City  riders  should  not  support  non-paying  suburban 
routes.  This  loss  could  be  remedied,  perhaps,  by  curtailed 
service  or  increased  rates  to  suburbs. 

Suburban  fares  outside  city  limits  can  and  should  be 
regulated    on    the   zone    or   mileage    system. 

Except  for  unreasonable  distances,  the  fare  should  be 
exactly  the  same  in  the  suburbs  as  in  the  crowded  sections. 

While  the  municipality  may  be  benefited  by  ready  trans- 
portation service  to  its  suburban  communities,  it  is  also 
true  that  the  suburbs  are  as  much  beholden  to  the  center 
municipality.  Their  interests  and  benefits  are  reciprocal 
and,  with  the  exception  of  specific  cases,  each  should  pay 
its  own  way. 

Practically  not  at  all.  The  dweller  outside  of  the  mu- 
nicipality chooses  that  residence  to  avoid  taxation  and  other 
burdens  of  city  residence,  and  he  should  properly  pay  a 
higher  rate  of  car  fare. 

CiviCISTS 

Theoretically,  not  at  all;  practically,  I  see  no  way  to 
avoid    it. 

At  the  present  time  we  permit  real  estate  speculators  to 
take  off  the  cream  of  real  estate  values  created  by  the  ex- 
tension of  electric  railway  lines  to  the  suburbs.  It  would 
seem  that  some  method  should  be  devised  for  making  the 
land  owners  directly  benefited  pay  for  these  extensions. 
The  principle  of  special  assessment  ought  to  be  applied 
here.  If  this  were  done,  there  would  not  be  much  of  a 
problem  left.     , 

It  frequently  would  be  advantageous  to  a  community  to 
provide  suburban  service  for  the  sake  of  promoting  busi- 
ness, facilitating  the  accommodation  of  workers  and  laying 
the  basis  for  urban  development.  The  question  so  much 
depends  upon  local  conditions  that  I  do  not  believe  it  is 
susceptible  of  any  general  answer. 

I  believe  there  is  much  to  be  hoped  for  from  a  zone  system 
of  fares  for  large  cities.    It  is  logical  and  wholesome. 

It  would  not  be  necessary  for  city  car  riders  to  support 
suburban  service  if  the  municipality  had  the  power  to  col- 
lect the  unearned  investment  on  the  property  values  created 
by  improved  transportation. 

Is  it  necessary  that,  in  any  new  relationship  between 
electric  railways  and  the  communities  they  serve,  pro- 
vision be  made  for  public  ownership  at  the  option  of 
the  public? 

Although  a  good  many  of  the  respondents  felt  con- 
strained to  avow  their  disapproval  of  municipal  owner- 
ship, they  and  most  of  the  others  stated  the  conviction 
that  it  would  be  desirable,  if  not  necessary,  to  give  the 
public  an  opportunity  to  take  over  electric  railways 
if  and  when  it  so  desired.  Several  felt  that  the  public 
would  lose  interest  in  municipal  ownership  if  it  knew 
that  it  could  buy  the  properties.  Those  who  answered 
the  above-stated  query  in  the  negative  constituted  a 
small  minority  in  the  first  three  classes,  i.  e.,  except  the 
civicists. 

Some  of  the  more  striking  replies  are  given  below : 

Commissioners 

It  would  be  a  wise  provision,  because  if  the  public  knew 
that  it  might  acquire  properties  at  its  pleasure  the  public 
would  lose  interest  in  the  chase. 

It  would  probably  be  wise  and  would  make  it  easier  for 
the  utility  to  secure  an  adjustment  by  making  such  a 
provision. 
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Such  a  provision  would  doubtless  contribute  to  a  more 
favorable  public  sentiment  on  the  theory  that  it  furnished 
the  public  with  a  possible  remedy  in  the  event  of  unsatis- 
factory private  operation.  Note  I  say  "on  the  theory" 
that  it  provided  a  remedy. 

No  objection  if  this  will  stimulate  public  confidence  and 
interest,  the  real  object  to  be  attained. 

While  I  do  not  favor  a  general  public  ownership  pro- 
gram, the  communities  should  be  free  by  law  to  determine 
for  themselves  how  they  will  use  their  local  utilities  with, 
of  course,  fair  dealings  with  the  investors.  The  basis  of 
purchase  might  very  well  be  made  a  matter  of  general 
policy. 

Most  certainly.  The  public  is  more  and  more  viewing 
a  utility  as  only  its  temporary  substitute  in  management 
and  investment.  When  a  definite  basis  for  taking  over  the 
property  is  outlined  in  the  franchise  and  accounts  are  open 
to  audit  by  public  authority,  the  pressure  for  public  owner- 
ship will  be  reduced,  for  I  can  scarcely  see  how  unfair 
practices   can   exist   under   this   condition. 

Mayors 

Provision  should  be  made  for  muncipal  ownership  at  the 
option  of  the  public,  and  if  the  franchise  is  not  a  limited 
one,  there  should  be  also  the  provision  that  if  a  new  fran- 
chise is  granted  to  any  other  company,  it  shall  purchase 
the  property  of  the  old  company  at  some  fair  valuation. 
If  this  is  not  done,  it  will  not  be  possible  for  the  operating 
company  to  finance  any  improvements  or  to  keep  up  its 
property  during  the  growing  years  of  the  franchise  period. 

Yes — or  something  approaching  an  equivalent  like  the 
"London  Sliding  Scale"  in  gas  franchises  with  a  city  director 
in  the  board. 

Public  sentiment  leans  in  this  direction  now. 

No  franchise  should  be  granted  without  this  provision. 

Representatives  of  Chambers  of  Commerce 

The  giving  of  such  an  option  might  disarm  suspicion. 

A  purchase  provision  can  be  included  in  the  franchise  and 
would  be  a  beautiful  dream  to  help  the  contract  through, 
but  most  companies  are  bonded  for  more  than  any  liberal 
fair  value  and  the  community  could  not  purchase  for  less 
than  the  indebtedness.  In  time  depreciation  might  bring 
the  two  amounts  together.  Most  thinking  people  are  op- 
posed to  municipal  ownership. 

This  would  be  a  wise  provision  to  make,  to  be  taken  ad- 
vantage of  or  not,  as  the  public  demand  might  dictate. 

Such  a  provision  is  not  necessary,  but  most  communities 
would  insist  upon  it. 

It  might  be  best,  so  as  to  avoid  lengthy  proceedings 
should  the  community  decide  for  public  ownership. 

CiVICISTS 

A  provision  for  purchase  is  not  necessary  but  seems  de- 
sirable. Government  should  have  the  option  upon  fair 
terms  always. 

Necessary  and  desirable.  But  with  enlightened  manage- 
ment and  greater  education  the  resort  to  public  ownership 
will  be  long  postponed. 

Potential  public  ownership  is  imperative  for  the  promo- 
tion  of   scientific   transportation   and    public   morality. 

//  ultimate  public  ownership  is  an  aim  to  be  attained, 
should  such  oiunership  of  electric  railways  be  vested  in 
municipalities  or  in  the  state,  the  fact  being  borne  in 
mind  that  most  electric  railways  serve  communities 
other  than  the  largest  municipality  in  their  district  1 

In  regard  to  whether  public  ownership,  if  it  were  to 
come,  should  be  vested  in  municipalities  or  the  state, 
the  mayors  and  civicists  took  for  the  most  part  the  city 
aide.  The  commissioners  and  representatives  of  cham- 
bers of  commerce,  however,  were  divided  almost  evenly. 

The  idea  was  expressed  in  a  large  number  of  instances 
that  the  territorial  extent  of  the  railway  should  be  the 
determining  factor.  A  purely  urban  system  would  thus 
be  left  in  the  hands  of  the  city,  but  a  railway  extending 
out  into  the  suburbs  and  into  other  cities  would  better 
be  placed  under  state  ownership.  An  alternative  in  the 
latter  case,  however,  would  be  the  formation  under  state 
authority  of  a  utility  "district"  with  power  to  issue 
bonds. 


Various  detailed  replies  to  this  question  are  given  in 
the  following  paragraphs: 

Commissioners 

The  state  should  own  the  properties  if  the  lines  are 
partly  within  and  partly  without  municipalities,  and  the 
city  if  the  lines  are  strictly  intra-city. 

If  public  ownership  comes  at  all,  it  should  be  through  the 
organization  and  medium  of  "private  companies"  in  hands 
of  trustees  for  the  public  investment  or  guarantee. 

It  should  be  vested  in  a  separate  public  corporation  cov- 
ering the  entire  transportation  district. 

Both  state  and  municipality.  The  state  should  have 
superior  jurisdiction  and  the  power  to  use  the  city  system 
as  the  terminal  and  operating  organization  for  the  lines 
serving  the  suburban  towns. 

In  the  municipalities  under  state  regulation  and  super- 
vision. 

In  most  instances  municipal  ownership  would  probably 
prove  the  better,  but  in  others  state  or  even  national  owner- 
ship would  doubtless  be  necessary. 

AH  public  utilities  radiating  from  a  populous  center 
should  be  controlled  by  a  metropolitan  district,  in  which 
the  state  should  be  represented  but  the  local  communities 
largely  in  joint  control,  so  adjusted  that  one  community 
should  not  dominate  the  whole  situation. 

Mayors 

Ownership  would  be  vested  in  municipalities.  It  would 
not  be  difficult  for  several  municipalities  to  get  together. 

Perhaps  laws  might  be  passed  extending  the  jurisdiction 
of  cities  outside  their  limits  as  in  the  case  of  the  Metro- 
politan Park  Commission  of  Boston.  This  would  take  care 
of  the  situation  up  to  the  point  where  the  service  becomes 
interurban. 

*  State  ownership,  except  where  a  railway  serves  a  mu- 
nicipality exclusively. 

Possibly  a  so-called  "district"  which  would  have  power 
from  the  state  to  issue  bonds,  and  which  would  be  made  up 
from  the  communities  served. 

Representatives  of  Chambers  of  Commerce 

Ownership  should  be  vested^  in  the  governmental  unit  to 
which  the  utility  is  by  jurisdiction  responsible. 

Railways  should  be  owned  in  zones  of  service,  like  a 
school   district,  but  this  is   probably  impracticable. 

State  ownership  would  be  more  likely  to  be  satisfactory, 
as  it  would  keep  the  roads  out  of  the  field  of  local  politics. 

Of  the  two  evils,  state  ownership  would  be  the  less. 

Ownership  of  city  electric  railways  should  be  municipal, 
and  traffic  arrangements  should  be  entered  into  between 
municipalities  and  private  suburban  companies  using  the 
city  streets.  Suburban  electric  railways  would  probably 
continue  under  private  ownership  until  public  opinion  justi- 
fied their  acquirement  by  the  state. 

Fundamentally  such  ownership  should  be  vested  in  the 
state,  but  such  a  plan  would  not  be  popular  because  it  kills 
all   local  interest  and  pride   in  the   proposition. 

The  railways  should  be  owned  by  the  cities,  with  state 
regulation  of  service  to  outside  communities. 

Control  should  lie  with  municipalities,  for  cities  have  had 
more  experience  in  operating  utilities,  and  control  would  be 
vested  only  in  the  hands  of  the  patrons. 

Civicists 

No  civic  unit  should  attempt  to  operate  except  for  its 
own  people,  and  therefore  ownership  should  vest  in  the 
state. 

State  ownership  would  not  be  feasible.  Ownership  should 
be  vested  in  the  predominating  municipality,  irrespective  of 
the  number  of  communities  served. 

The  "public  utility  district"  of  California  points  the  way 
to  the  necessity  of  home  rule  in  the  administration  of  trans- 
portation as  of  all  other  public  services.  Public  regulation 
is  a  failure. 

//  an  electric  railway  were  owned  by  one  municipality, 
how  could  suburban  communities  be  assured  of  adequate 
service  and  fair  rates? 

In  the  event  of  public  ownership  by  cities,  the  question 
of  control  over  suburban  service  and  rates  would  be  of 
more  than  usual  importance.  It  was  the  opinion  of 
some  mayors  that  the  municipalities  could  be  trusted 
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to  give  fair  rates  and  adequate  service  to  the  subur- 
ban communities,  especially  in  view  of  their  self-in- 
terest in  suburban  property. 

Other  mayors  doubted  this,  but  only  one  suggested 
that  the  only  safe  method  would  be  to  have  control  over 
suburban  service  and  rates  in  the  hands  of  the  state 
regulatory  body.  The  majority  of  the  commissioners, 
business  men  and  civicists  agreed  as  to  the  advisability 
of  this  latter  method.  Two  commissioners  v?ould  super- 
vise even  municipally-owned  urban  utilities. 

Some  of  the  replies  were  as  follows: 

Commissioners 

Unless  the  regulatory  body  of  the  state  had  jurisdiction 
over  the  municipal  authorities,  a  very  difficult  problem  would 
be  presented.  If  the  state  could  have  authority  over  joint 
rates  and  service,  the  matter  would  be  simplified,  but  it  is 
not  likely  the  cities  would  submit  in  states  where  power  is 
vested  in  cities. 

Let  state  control  and  regulation  apply  to  municipally 
owned  utilities  just  as  it  now  applies  to  those  privately 
owned. 

Only  through  the  exercise  of  state  police  power  of  rate 
regulation  and  control. 

The  interest  of  the  municipality  in  becoming  the  commer- 
cial center  of  the  community  would  prompt  suburban  ex- 
tensions. Indeed,  the  tendency  would  be  to  over-build 
rather  than  to  refuse  to  make  extensions. 

Self-interest  of  the  larger  municipality  could  be  depended 
upon  to  give  satisfactory  service  and  rates  to  suburbs. 

The  municipality  would  become  a  public  utility  and  as 
such  the  state  would  regulate  it  as  it  now  regulates  private 
utilities. 

Through  the  formation  of  a  municipal  utility  district. 

This  is  a  problem  which  would  unquestionably  cause  no 
end  of  trouble,  unless  some  larger  authority  sufficiently  free 
from  domination  by  the  principal  city  were  created  to  have 
final  authority.  The  metropolitan  district  idea  appeals  to 
me  as  feasible. 

All  electric  service  outside  of  tlie  municipality  should 
be  under  control  of  the  state  railway  commission. 

Mayors 

The  railway  should  be  left  subject  to  the  public  service 
commission  as  it  is  now. 

Adequate  control  of  extensions  by  municipalities  with 
authority  to  establish  reasonable  rates  of  fares  on  a  par- 
ticular extension,  even  though  higher  than  the  general 
city  fare,  backed  by  public  opinion,  would  probably  take 
care  of  such  situation. 

I  should  expect  no  difficulty  here. 

Suburban  patrons  probably  would  not  get  adequate  serv- 
ice and  fair  rates. 

The  patrons  of  suburban  lines  would  be  treated  fairly  by 
the  city. 

Assurance  can  probably  not  be  given,  but  the  service  can 
be  made  as  adequate  as  it  is  now.  What  a  private  corpora- 
tion can  do  the  municipality  can  do. 

That  is  easy.  How  are  water  rates  kept  fair  in  pub- 
licly owned  plants?  The  management  stands  or  falls  on 
the  judgment  of  the  voters  on  this  matter. 

Representatives  of  Chambh^is  of  Commerce 

By  the  establishment  of  a  state  public  service  commis- 
sion, with  authority  to  fix.  rates  and  schedules. 

Through  commissions  formed  to  adjudicate  such  matters, 
as  the  Interstate  Commerce  Commission  has  controlled  the 
practices  of  the  steam  roads. 

Suburban  railways  should  be  under  regulation  and  con- 
trol of  state  commissions  and  be  permitted  to  effect  proper 
traffic  arrangements  with  municipally  owned  lines  just  as 
they  do  at  present  with  privately  owned  lines. 

It  would  be  impossible  to  handle  satisfactorily  the  charge 
for  service  if  the  railways  were  controlled  by  one  com- 
munity. 

Civicists 

The  present  state  commissions  would  have  to  make  the 
necessary  adjustment.  This  would  not  be  a  vital  problem  as 
cities  are  more  and  more  interested  in  the  suburbs  since 
they  realize  that  suburbs  are  a  main  factor  in  a  healthy 
city. 

Outside  companies  could  receive  running  rights  into  cen- 
ters of  large  towns. 


It  is  done  in  Great  Britain.  State  public  utility  commis- 
sioners do  not  deal  fairly  with  municipalities  here.  There 
must  be  worked  out  an  organic  relationship  governing  the 
spheres  of  federal,  state  and  municipal  ownership. 

//  under  a  franchise  public  ownership  could  be  secured 
at  any  time,  at  the  option  of  the  public,  would  there  be 
any  objection  to  having  the  franchise  not  otherwise 
limited  as  to  duration? 

This  last  question  brought  a  swarm  of  answers  to  the 
effect  that  an  indeterminate  franchise  is  not  objection- 
able provided  the  public  can  at  its  will  secure  owner- 
ship of  the  railways.  Several,  however,  preferred  term 
franchises  because  of  the  opportunity  for  bargaining 
and  revision  under  changed  conditions.  One  combina- 
tion view  was  that  there  should  be  definite  terms  with 
recurring  periods  of  privilege  of  purchase. 

A  few  of  the  replies  follow : 

Commissioners 

I  like  the  Wiconsin  law,  which  provides  for  continuing 
franchises,  with  full   control   vested  in   the   state. 

No.  A  public  utility  franchise  should  be  unlimited  but 
subject  to  cancellation  or  revocation  under  proper  circum- 
stances and  by  a  proper  tribunal. 

No,  granted  gradual  amortization  is  provided. 

If  a  property  may  be  taken  over  any  time  by  the  public, 
I  see  no  reason  for  any  other  time  limit  on  the  franchise. 

Absolutely  none — provided  the  fares  and  conditions  of 
service  as  originally  defined  are  subject  to  adjustment  at 
reasonable  intervals  according  to  costs,  etc. 

All  franchises  should  have  a  limitation. 

Mayors 

It  is  very  undesirable  from  the  point  of  view  of  the 
municipality  to  grant  franchises  unlimited  as  to  time. 

Complete  municipal  control  over  the  operation  of  the 
property  with  a  simple  method  for  its  purchase  by  the 
municipality,  with  the  allowance  of  an  additional  return 
on  the  actual  investment,  should  give  better  results  than 
the  limited  franchise. 

There  should  be  no  time  limitation  as  to  date  of  expiration 
if  the  franchise  contains  a  provision  for  public  ownership 
at  the  option  of  the  public. 

I  believe  in  a  fairly  long  term  franchise. 

Yes.  Public  ownership  might  not  be  possible  or  desir- 
able. Yet  some  local  control  is  necessary,  and  the  only  way 
to  obtain  this  is  in  revision  at  the  end  of  the  period. 

Representatives  of  Chambbhis  of  Commerce 

Yes.  Franchises  should  be  limited,  so  that  the  two 
parties — railway  and  citizen — can  arrange  their  affairs  as 
conditions  change.  A  franchise  with  option  to  purchase 
at  any  time  could  be  drawn  which  would  be  fair  to  all,  but 
I  doubt  if  any  railway  is  as  yet  so  hard  up  that  it  would 
agree  to  one  fair  to  anyone  but  itself. 

I  can  see  no  objection,  unless  that  it  might  offer  a  prece- 
dent for  other  public  service  corporations,  not  open  to  pub- 
lic ownership,  to  ask  unlimited  franchises. 

It  seems  to  me  that  the  franchise  should  be  subject  to  re- 
view at  stated  intervals. 

The  policy  of  giving  only  revocable  locations  and  not 
franchises  of  definite  or  unlimited  periods  appears  in  the 
practice  of  years  to  be  sound  and  best. 

I  prefer  definite  franchise  terms  with  recurring  periods 
of  the  privilege  of  purchase  on  reasonable  notice. 

Civicists 

I  see  none,  except  that  in  a  community  which  does  not  be- 
lieve in  public  ownership  this  might  be  equivalent  to  a  per- 
petual franchise. 

Yes,  there  should  be  some  other  limitation  as  to  time. 
Cities  are  not  always  in  a  position  to  finance  such  projects. 

Yes — unless  an  amortization  plan  were  adopted.  It  is 
possible  so  to  draw  a  grant  as  to  make  it  indeterminate  and 
yet  protect  the  public. 

An  unlimited  franchise  under  any  circumstances  would 
be  undesirable  because  of  changing  conditions  which  would 
make  necessary  the  adjustment  of  provisions  other  than 
those  relating  to  option  of  purchase  by  the  public. 

Theoretically  the  indeterminate  franchise  is  best,  but  the 
experience  with  it  in  Massachusetts  is  not  reassuring. 
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The  Traffic  Check  and  What  It  Showed  on  the 

Public  Service  Railway 

Extensive  "Origin  to  Destination"  Check  of  Passenger  Traffic,  Conducted 
During  Latter  Part  of  Last  Year,  and  Study  of  Location  of  Various  Traffic 
Centers,  Indicated  Desirability  of  Multiplicity  of  Zones  with  Low  Progressive 
Charge  per  Zone  —  This  Principle  Was  Adopted  in  Zone  System  Proposed 

IN  THE  TWO  preceding  issues  of  this  paper  an 
account  has  been  given  of  the  proposed  zone  fare 
system  of  the  Public  Service  Kailway,  as  described 
in  a  report  submitted  on  March  11  to  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey.  The  conclusion 
in  the  report  as  to  the  adoption  of  the  particular  fare 
system  selected  was  based  on  a  traffic  survey  taken  on 
the  entire  system  between  Aug.  19  and  Oct.  11,  1918. 
The  report  describes  three  kinds  of  traffic  count,  which 
have  been  used  in  the  past,  namely,  the  "on  and  off" 
check,  the  "cordon"  count  and  the  origin  to  destina- 
tion check." 

The  "on  and  off"  check,  the  report  explains,  is  ob- 
tained by  stationing  checkers  on  as  many  cars  as  the 
circumstances  require  to  record  the  number  of  persons 
boarding  and  alighting  at  each  stop  of  the  car.  From 
this  record,  when  tabulated,  can  be  determined  the  num- 
ber of  persons  riding  in  the  car  past  any  given  point. 
This  method  of  traffic  count  has  generally  been  employed 
in  connection  with  the  determination  of  the  adequacy 
of  the  service.  In  the  cordon  count,  observers  at  desig- 
nated points  note  the  number  of  persons  on  each  car  as 
it  passes.  If  the  points  selected  are  possible  zone  limits, 
this  coxmt  will  determine  the  number  of  persons  riding 
from  one  zone  to  another. 

According  to  the  report,  the  great  defect  of  both 
of  these  kinds  of  check  is  the  fact  that  the  traffic  infor- 
mation obtained  by  them  is  necessarily  incomplete. 
Under  either  method  it  is  impossible  to  determine  the 
distance  traveled  by  any  particular  passenger  or  group 
of  passengers.  The  "on  and  off"  check  shows  where  a 
person  boards  the  car  but  it  does  not  show  where  that 
particular  person  leaves  the  car.  It  is  impossible  to 
determine  by  this  method  the  number  of  people  taking 
short  rides  or  the  number  taking  rides  of  any  given 
length.  As  soon  as  a  passenger  boards  the  car  his  in- 
dentity  is  lost.  He  becomes  one  of  the  total  number 
on  the  car.  It  is  impossible  to  tell  whether  he  gets  off 
at  the  next  stop  or  rides  5  miles  or  more.  All  that  can 
be  determined  from  the  use  of  the  "on  and  off"  check, 
or  this  check  combined  with  the  "cordon  count,"  is  the 
number  of  persons  who  board  or  alight  within  a  given 
area  and  the  number  of  persons  passing  a  given  point. 
It  is  impossible  to  determine  the  amount  of  short  riding 
which  exists  between  two  or  more  zones  or  whether 
persons  boarding  a  car  at  a  transfer  point  began  their 
journey  at  that  point  or  whether  they  traveled  to  the 
transfer  point  on  another  car.  Even  though  the 
character  of  fare  paid  by  the  passenger  is  noted,  no  in- 
formation can  be  secured  as  to  the  length  of  the  ride 
previously  taken  on  other  cars  by  persons  boarding  at 
transfer  points  and  presenting  transfers. 

The  report  also  observes  that  the  experience  of  com- 
panies in  other  cities  in  which  a  zone  system  has  been 
tried,  showed  that  in  almost  every  case  there  was  a  wide 
divergence  between  the  traffic  estimated  under  the  zone 


PORTION  OP  TRAFFIC   SECTION   MAP   FOR   ESSEX 
DIVISION,  MADE  FOR  TRAFFIC  COUNT 

system  and  that  which  was  actually  handled  after  the 
system  became  effective.  In  every  instance  the  travel 
was  overestimated  and  the  earnings  were  correspond- 
ingly overestimated.  This  led  the  management  of  the 
Public  Service  Railway  to  the  conclusion  that  the  traffic 
data  upon  which  these  previous  decisions  were  based 
were  faulty  and  that  in  its  case  a  more  elaborate  method 
of  traffic  count  should  be  adopted.  In  consequence,  the 
third  method,  which  was  very  similar  to  that  employed 
by  the  Director  of  Transit  of  Philadelphia  in  1913,  was 
employed.  In  this,  a  record  is  taken  of  the  point  at 
which  the  passenger  gets  on  the  car  and  the  point 
to  which  he  travels. 

Preparing  for  the  Traffic  Check 

The  first  step  was  to  divide  the  territory  covered  by 
the  lines  of  the  Public  Service  Railway  into  arbitrary 
districts  or  sections,  known  as  traffic  sections.  These 
sections  were  usually  i  mile  in  length,  that  is  to  say, 
in  the  direction  in  which  the  line  runs.  In  thinly- 
settled  territory,  sections  of  J  mile,  and  in  some  cases 
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1  mile,  were  adopted.  The  subdivision  of  each  operat- 
ing division  into  traffic  •  sections  was  begun  from  the 
main  points  of  traffic,  such  as  for  example,  Broad  and 
Market  Streets  and  the  Public  Service  Terminal  in 
Newark,  and  each  traffic  section  was  given  an  individual 
number.  A  portion  of  the  traffic  section  map  for  the 
Essex  division,  showing  the  district  surrounding  Broad 
and  Market  Streets,  is  illustrated  by  the  map  on  page 
644.  The  boundaries  of  the  sections  and  the  number 
of  each  section  are  indicated  in  the  original  map  in 
red. 

The  i-mile  division  adopted  was  smaller  than  that 
in  the  Philadelphia  count  mentioned  where  districts 
1  mile  square  were  used,  but  the  purpose  of  the  traffic 
count  on  the  Public  Service  Railway  was  different  from 
that  which  inspired  the  Philadelphia  count.  The  latter 
check  was  taken  to  determine  the  necessity  for  rapid 
transit  lines  and  the  traffic  which  would  be  handled 
by  such  lines  when  and  if  constructed.  The  traffic  sec- 
tion of  1  mile  square  was  not  considered  advisable  for 
the  Public  Service  Railway  because,  while  it  simplified 
the  work  of  compilation,  it  did  not  permit  of  sufficient 
elasticity  in  later  applying  the  traffic  data  for  the  pur- 
pose of  accurately  determining  proper  zone  points 
or  the  revenue  which  would  be  derived  under  a  zone 
plan. 

Following  the  division  of  the  property  into  traffic 
sections,  the  next  step  was  the  preparation  of  "stop 
number  cards."  The  stops  on  each  line  at  which  pas- 
sengers may  board  or  leave  the  cars  were  listed  in 
sequence  in  each  direction.  An  arbitrary  number  was 
then  assigned  to  each  stop.  A  list  was  then  prepared 
showing  the  stops,  in  sequence,  in  each  direction,  to- 
gether with  the  stop  number  and  the  section  number 
for  each  stop.  This  information  was  then  printed  upon 
heavy  Manila  cards,  showing  on  one  side  the  stops  in 
sequence  "outbound"  and  on  the  reverse  side  the  stops 
in  sequence  "inbound." 

Method  op  Taking  the  Check 

The  method  of  taking  the  check  on  the  cars  was  to 
provide  two  checkers  on  each  car,  one  of  whom,  called 
the  "distributer  checker,"  was  required  to  station  him- 
self at  the  rear  of  the  car  near  the  conductor  (when 
prepayment  cars  were  under  check)  in  a  position  where 
he  could  see  the  character  of  fare  paid  to  the  conductor 
by  the  passenger.  This  checker  was  supplied  with 
"count  slips,"  the  appearance  of  which  is  shown  in  the 
cut  on  this  page.  On  the  reverse  side  of  this  slip  the 
following  words  appeared: 

Collection  of  this  information  is  necessitated  by  an  order  of  the 
Board  of  Public  Utility  Commissioners  of  the  State  of  New  Jersey. 
We  ask  your  co-operation. 

HOW  TO  FILL  OUT  THIS  SLIP 

Please  write  in  space  opposite  words  "I  will  end  my  car  ride 
at"  the  street  to  which  you  intend  to  ride.  If  that  street  is  on 
some  line  to  which  you  intend  to  transfer,  write  in  your  destina- 
tion on  the  transfer  line  and  not  the  point  where  you  leave  this 
car  to  transfer. 

These  slips,  identical  in  form,  were  used  in  two  colors, 
white  slips  being  used  on  all  inbound  trips  and  pink 
slips  on  outbound  trips.  As  the  passenger  boarded  the 
car  the  distributer  observed  whether  he  paid  a  cash  fare 
or  presented  a  transfer.  A  passenger  presenting  a 
transfer  was  not  given  a  count  slip,  because  of  the 
fact  that  his  journey  on  the  transfer  was  presumably 
covered  by  the  information  furnished  on  the  count  slip 
given  to  him  on  the  original  line  at  the  time  he  boarded 
the  car  and  paid  his  initial  fare.  If  the  passenger  paid 
a  cash  fare  the  distributer  was  instructed  to  observe 


whether  he  purchased  a  transfer.     If  he  did  so,  the 
distributer  crossed  the  large  T  appearing  on  the  right- 
hand  side  of  the  count  slip;  the  purpose  of  doing  so 
being  to  call  the  attention  of  the  second  checker,  known 
as  the  "collector  checker,"  to  the  fact  that  the  passenger 
had  bought  a  transfer  and  was  destined  to  some  point 
on  another  line  than  that  on  which  the  check  was  then 
being  taken.     While  the  passenger  was  paying  his  fare 
the  distributer  checker  noted  in  the  upper  right-hand 
comer  the  number  of  the  stop  at  which  the  passenger 
boarded   the  car,   ascertaining   this   number   from  his 
"stop  number  card."  Having  filled  in  the  "stop  number," 
the  distributer  handed  the  count  slip  to  the  passenger, 
with  the  request  that  he  write  in  his  destination.     After 
the  passenger  had  been  seated  and  had  had  sufficient 
time  to  look  over  the  slip  and  fill  in  the  desired  infor- 
mation,  the   second   checker,   known   as   the    "collector 
checker,"  approached  the  passenger  and  requested  the 
slip.     In  practice,  a  large  proportion  of  passengers  did 
not  themselves  write  in  their  destination,  owing  to  the 
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« - — .StrMt-Av*. 


SEE  EXPLANATION  ON  OTHER  SIDE 


. .  Jtiunicipa'lty 


FRONT   OP   "COUNT    SLIP" — ONE   OF  THESE   WAS   FILLED 
OUT  FOR  EACH  PASSENGER 

fact  that  they  did  not  have  a  pencil  with  them.  In  such 
cases  the  collector  requested  the  passenger  to  hand  him 
the  count  slip.  The  collector  observed  whether  the  T 
was  crossed,  thereby  ascertaining  whether  the  passenger 
had  bought  a  transfer.  The  collector  requested  the  pas- 
senger to  inform  him  as  to  the  passenger's  destination. 
As  an  extra  precaution  checkers  were  instructed  to 
ascertain  from  passengers  giving  their  destination  a 
transfer  point  whether  the  passenger  intended  to  trans- 
fer to  another  line.  The  information  as  to  the  destina- 
tion of  the  passenger  was  written  in  on  the  lower  part 
of  the  count  slip,  the  name  of  the  street  intersection 
and  the  municipality  being  given.  If  the  passenger  for 
any  reason  refused  to  give  the  desired  information,  the 
collector  was  instructed  to  thank  the  passenger  and  to 
note  the  fact  that  the  passenger  had  refused  to  furnish 
the  information.  In  a  large  proportion  of  such  cases, 
which  were  comparatively  few  in  number,  the  collector 
secured  the  blank  count  slip  from  the  passenger  and 
wrote  across  the  face  of  it  "Refused,"  turning  this  slip 
in,  together  with  the  others. 

Incidentally  it  might  be  said  that  a  notable  spirit  of 
co-operation  was  displayed  by  car  riders,  as  evidenced 
by  the  comparative  infrequency  of  refusals  to  furnish 
the  desired  information.  This  co-operation  was  fostered 
by  a  series  of  newspaper  advertisements  and  posters 
displayed  in  the  cars,  explaining  the  reason  for  the  check 
and  the  necessity  for  public  co-operation  to  enable  the 
company  to  carry  out  the  order  of  the  Board  of  Public 
Utility  Commissioners  concerning  the  formulation  of  a 
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zone  plan.  It  will  be  remembered  that  the  reverse  side 
of  the  count  slip  carried  an  explanation  to  the  effect  that 
the  collection  of  the  information  was  necessitated  by  an 
order  of  the  Board  of  Public  Utility  Commissioners. 
At  the  end  of  each  half  trip  the  "collector  checker" 
inserted  the  count  slips  collected  during  that  half  trip 
in  an  envelope,  which  he  sealed,  filling  out  the  following 
information  on  the  face  of  the  envelope: — date,  name 
of  line,  inbound  or  outbound,  run  number,  trip  number, 
time  of  beginning  half  round  trip,  number  of  count  slips 
inclosed,  number  of  persons  refusing  information,  any 
unusual  circumstances,  such  as  delays  due  to  street 
blockades,  the  name  of  the  distributer  and  the  name  of 
the  collector. 

Proportion  of  Cars  Checked 

The  matter  of  the  proportion  of  service  or  the  per- 
centage of  cars  which  should  be  checked  was  given  most 
careful  consideration.  The  investigation  by  the  Direc- 
tor of  Transit  of  the  City  of  Philadelphia,  already 
mentioned,  was  based  upon  counting  the  passengers  on 
about  one  car  in  every  five  (eighteen-hour)  cars  oper- 


believed  possible  to  recruit  the  required  number  of 
checkers  from  the  student  bodies  of  some  half  dozen 
colleges  and  universities.  Because  of  the  large  number 
of  men  called  for  military  service  under  the  selective 
service  act,  however,  it  was  necessary  to  make  many 
substitutions  and  it  was  found  necessary  to  extend  the 
field  from  which  the  substitutes  were  recruited  to  in- 
clude seniors  in  high  schools  and  other  men  possessing 
the  required  education.  At  the  outset,  at  the  time  the 
check  was  inaugurated  on  Aug.  19,  forty-seven  men  were 
available  for  service.  The  number  was  steadily  in- 
creased, reaching  a  maximum  of  100  men.  The  men 
were  thoroughly  trained  for  their  duties;  in  addition, 
careful  supervision  of  the  work  was  provided  through 
the  regular  street  inspectors  of  the  company. 

The  company  followed  the  same  plan  used  in  the  Phila- 
delphia investigation  of  confining  the  check  to  what 
might  be  termed  the  normal  days  of  the  week,  that  is, 
Monday  to  Friday,  both  inclusive;  in  other  words,  no 
checks  were  taken  on  Saturdays,  Sundays  or  holidays, 
or  on  the  day  following  a  holiday.  Special  provision 
was  made  for  checking  the  lines  entering  the  Public 
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Miles 

A  NUMBER  OF  THESE  CHARTS  WERE  PREPARED,  SHOWING  THE  DISTRIBUTION  OF  HOMES   OP  EMPLOYEES  OP 
MANUFACTURING  ESTABLISHMENTS  SERVED  BY  THE  COMPANY.     THAT  AT  THE  LEFT  IS  THE  AVERAGE  OF 
TWELVE  SUCH  CHARTS ;  THAT  AT  THE  RIGHT  SHOWS  THE  SITUATION  IN  THE  WESTINGHOUSE  LAMP  WORKS 


ated.  The  percentage  of  service  thu&  checked  was 
fully  as  great  as  had  been  covered  in  other  checks 
previously  taken.  In  view  of  the  great  importance  of 
an  accurate  record  it  was  deemed  advisable  by  the 
Public  Service  Railway  to  take  a  larger  percentage  of 
the  cars  than  were  covered  in  Philadelphia  and  to  extend 
the  check  to  include  not  only  eighteen-hour  cars  operated 
but  also  to  make  provision  by  which  the  desired  per- 
centage of  service  could  be  checked  in  the  rush-hour 
period  as  well  as  when  the  lines  were  operated  on  the 
base  schedule.  The  percentage  of  cars  checked  varied 
somewhat  between  the  different  lines,  depending  upon 
the  headway  and  the  traffic  characteristics  of  the  line, 
but  averaged  for  the  system  5  per  cent  of  the  total 
number  of  trips. 

Engagement  and  Training  of  Checkers 

The  problem  of  securing  a  large  number  of  competent 
persons  to  take  the  check  at  a  time  when  war  industries 
had  practically  depleted  the  labor  market  was  one  which 
required  some  time  for  its  solution.  Owing  to  the 
season  of  the  year  in  which  the  check  was  taken,  it  was 


Service  terminal  and  other  points  where  a  system  of 
prepayment  areas  prevailed. 

The  compilation  of  the  results  of  this  check  was  a 
stupendous  task  and  required  a  large  staff  of  clerks 
until  the  data  showing  the  movement  in  both  directions 
between  each  traffic  section  and  every  other  traffic  section 
on  the  system  were  finally  compiled. 

Other  Studies  Conducted 

While  this  traffic  count  was  being  taken  and  tabulated, 
the  company  made  a  study  of  other  factors  which  had 
a  bearing  on  the  fare  system  to  be  selected.  These  in- 
cluded: (1)  a  distribution  of  the  population  in  the 
district  served;  (2)  the  location  of  the  factories,  rail- 
road stations  and  other  centers  controlling  or  creating 
traffic ;  (3)  trackage  built  by  the  company  within  recent 
years  to  indicate  tendencies  in  traffic  movement;  (4) 
growth  in  assessed  valuations  of  sections  served;  (5) 
fares  on  competing  steam  railroads;  (6)  equalization 
of  fares  over  the  system,  and  (7)  effect  of  the  zone  fare 
system  on  various  classes  of  riders. 

Maps  showing  the  distribution  of  population  were  pre- 
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pared  and  clearly  demonstrated  the .  impossibility  of 
creating  central  fare  zones,  sufficiently  small  to  permit 
of  a  charge  of  a  5-cent  fare  and  include  therein  even 
a  considerable  part  of  the  built-up  city  areas.  The 
situation  in  this  respect,  the  report  says,  is  entirely 
different  from  that  which  prevails  in  the  smaller  cities 
of  New  England  served  by  the  Bay  State  Street  Railway, 
or  the  conditions  existing  in  Providence  or  Pawtucket 
served  by  the  Rhode  Island  Company.  Not  only  is  the 
territory  comprised  in  Hudson,  Bergen  and  Essex  divi- 
sions more  thickly  populated  than  any  sections  in  which 
a  zone  system  has  heretofore  been  tried,  but  the  thickly 
populated  area  covers  a  wider  range  of  territory  than 
any  city  in  America  in  which  a  zone  experiment  has 
been  undertaken.  Reproductions  of  two  of  these  maps, 
those  for  the  Essex  Division  and  for  the  Hudson  and 
Bergen  Divisions,  were  published  on  pages  526  and  527 
of  the  issue  of  this  paper  for  March  15,  although  the 
titles  under  those  maps  were  transposed. 

Location  of  Factories  as  Determining  System 

Maps  of  the  locations  of  the  various  factories,  schools, 
theaters,  etc.,  were  also  made  and  showed  a  condition 
which  had  an  important  bearing  on  the  selection  of  the 
fare  system  finally  adopted.  The  commonly  assumed 
condition  of  cities  with  a  central  district  in  which  is 
found  not  only  office  buildings  and  retail  stores,  but  in 
which  manufacturing   establishments,    giving  employ- 

DISTRIBUTION  OF  FACTORIES  AROUND   NEWARK 

No.  Total 

Factories  Employees 

Ijocated  within  1  mile  from  Broad  and  Market.          18  12,190 
Located  between  1   and  2  miles  from  Broad 

and  Market  29  29,22.0 

Located  between  2  and  3  miles  from  Broad 

and  Market  18  14,075 

Located  between  3  and  4  miles  from  Broad 

and    Market    13  28,900 

Located  between   4  and   5  miles  from  Broad 

and  Market   i 10  10,240 

Totals    1 88  94,625 

ment  to  the  workers  of  the  community,  are  also  located 
did  not  exist  in  the  communities  served  by  the  Public 
Service  Railway.  It  is  true,  of  course,  that  there  is  a 
concentration  of  retail  establishments,  department  stores 
and  office  buildings  in  the  limited  area  ordinarily  re- 
ferred to  as  the  business  center  of  the  city,  but  the  large 
manufacturing  establishments  which  give  employment 
to  the  major  portion  of  the  population  are  widely 
scattered.  Thus,  if  Broad  and  Market  Streets,  Newark, 
the  business  heart  of  the  city,  is  taken  as  a  center,  the 
distribution  of  factories,  employing  250  or  more  men 
each,  is  as  indicated  in  the  table  above.  The  same 
general  condition  applies  to  Jersey  City.  It  is  less 
true  of  Paterson  and  Passaic,  but  even  in  these 
communities,  the  larger  proportion  of  the  establish- 
ments and  their  employees  are  found  outside  the  1-mile 
zone.  A  study  was  also  made  of  the  distances  at  which 
the  employees  in  some  of  the  larger  factories  lived  from 
the  works,  and  typical  diagrams  are  shown.  These 
facts  had  an  important  influence  in  deciding  the  com- 
pany in  favor  of  the  zone  system  adopted,  with  its  multi- 
plicity of  zones  and  small  added  rate  per  zone. 

Determining  Standby  and  Movement  Costs 

There  remains  to  be  given  a  description  of  the 
process  by  which  the  fairness  and  reasonableness  of 
the  proposed  rates  of  5  cents  for  the  first  zone  and  1 
cent  per  zone-mile  thereafter  were  determined.  The 
Public   Service   Railway   followed   the   general   method 


employed  by  the  Wisconsin  Railroad  Commission  in  the 
Milwaukee  Electric  Railway  &  Light  case,  with  such 
variations  from  the  Milwaukee  basis  of  apportionment 
of  terminal  and  movement  expenses,  and  the  basis  used 
by  Sloan,  Huddle,  Feustel  &  Freeman  in  the  Bay  State 
Street  Railway  case,  as  were  necessary  to  fit  conditions 
peculiar  to  the  New  Jersey  company. 


APPORTIONMENT    OF    OPERATING    . 

ACCOUNTS 

TO    DETERMINE 

COST  OF  SERVICE  OF  PUBLIC  SERVICE  RAILWAY 

Revenue 

Track- 

Car- 

Car- 

Passengers 

Mile 

Mile 

Hour 

Carried 

Wa;/  and  Structures: 

1  Superintendence 

2  Ballast 

a 

a 

100% 

3  TiPB 

100% 

4  Rails 

»o% 

90% 

5  Rails,  rail  fastenings  and  joints 

10% 

90% 

6  Special  work 

100% 

8  Roadway  and  track  labor 

40% 

60% 

9  Miscellaneous  track  and  road- 

b 

b 

1 0  Paving 

50% 

50% 

1 1  Cleaning  and  sanding  track 

% 

10% 

12  Removal  of  snow  and  ice 

10% 

14  Elevated  structures  and  foun- 

dations  

90% 

10% 

15  Bridges,  trestles  and  culverts... 

90% 

10% 

1 6  Crossings,  fences  and  signs 

100% 

1 7  Signal  and  interlocking  appara- 

tus  

90% 

10% 

18  Telephone  and  telegraph  lines.. 

90% 

10% 

1 9  Miscellaneous  way  expenses .... 

c 

c 

20  Poles  and  fixtures 

100% 

21   Underground  conduits 

100% 

22  Distribution  system 

100% 

23  Miscellaneous  distribution   ex- 

pense  

d 

d 

24  Buildings,  fixtures  and  grounds 

90% 

10% 

25  Depreciation  of  way  and  struc- 

tures was  distributed   among 

the  various  accounts  affected . 

EQuipment: 

29  Superintendence 

e4.02% 

<95.98% 

30  PasBpnger     and     combination 

/ 

/ 

100% 

33  Electric  equipment  of  cars 

100% 

36  Shop  equipment 

e4.02% 
»4.02% 

995.98% 

37  Shop  expenses 

995.98% 

e4.02% 

995.98% 

40  Depreciation  of  equipment  dis- 

tributed to  various  accounts, 

Pouer: 

100% 

Conducting  Transportation: 

63  Superintendence 

h 

h 

h 

63ct 

100% 

64  Passenger    conductors,    motor- 

100% 

66  Miscellaneous  car  service  em- 

ployees   

100% 

67  Miscellaneous   car   service   ex- 

pensesj   

§ 

i 

i 

68  Station  employees. 

100% 

69  Station  expensrs 

7 1  Carhouse  expenses 

100% 

72  Operation  of  signal  and  inter- 

locking system 

100% 

78  Other  transportation  expenses.. 

I 

I 

X 

Tra:ffic: 

79  f  Superintendence   and  solicita- 

80  I   tion  and  advertising 

100% 

100% 

'^eneral  and  Miscellaneous: 

• 

100% 

Summari/  oj  Other  "General  and  Mis- 

cellanemia     Expenses      and 

Tf'x-."-^* 

7-28% 

39.67% 

41.06% 

1 1 .  99% 

in)  Overhead,  Accounts  Nos.  2-24. 

(b)  Overhead,  Accounts  Noa.  2-8  and  10-11. 

(c)  Overhead,  Accoimts  Nos.  2-16. 

(rf)  Overhead,  Accounts  Nos.  17-18  and  20-22. 
ie)  Overhead,  Accounts  Nos.  30-38. 

(J)  Twenty-five  per  cent  of  depreciation  (for  obsolcscen.**)  charged  to  track 
miles  and  1 00  per  cent  of  the  balance  to  car-miles.  , 

(o)  Overhead,  Accounts  Nos.  30-33. 
<h)  Overhead,  Accounts  Nos.  63c.  and  64-78. 
(0  Overhead,  Accounts  Nos.  63c.  and  64-72. 

*  One-half  of  6J  per  cent  of  Account  No.  30  (for  painting  cars)  is  charged  to 
track-miles. 

t  Inspectors,  assistants  and  starters  represent  50  per  cent  of  Account  No.  63 
taken  as  Account  No.  63c. 

S  Account  No.  67  is  apportioned  as  follows:  55  per  cent  —  Lamp  Lubricants, 
Waste  and  Miscellaneous  Supplies,  100  per  cent  to  car-miles,  $158,400.  40  per 
cent — Inspection  (secret),  100  per  cent  revenue  passengers  carried,  $115,200. 
5  per  cent  —  Miscellaneous  Car  Service  Expense,  100  per  cent  to  car-milea, 
$14,400. 

**  All  general  expenses  and  taxes  are  treated  as  overhead  and  apportioned  on 
baiss  of  total  direct  expenses,  with  exceptions  of  Account  No.  92,  "Injuriee  and 
Damages,"  and  Account  No.  97,  "Rent  of  Tracks  and  Facilities." 
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The  theory  underlying  the  apportionment  of  operat- 
ing costs,  as  expressed  by  the  Wisconsin  commission, 
is  that,  in  the  first  place,  costs  such  as  a  portion  of  main- 
tenance and  repair  of  roadway  and  rolling  stock,  power 
expenses  varying  with  the  demand,  depreciation  due 
to  the  elements,  and  a  portion  of  the  return  on  the  in- 
vestment are  dependent  upon  the  size  or  location  of  the 
plant  and  are  not  affected  by  any  possibility  of  increased 
traffic.     These  are  terminal  costs. 

Some  Costs  Partly  Variable 

With  a  limited  demand  for  service,  however,  certain 
additional  costs  are  occasioned.  Among  these  are  wages 
of  conductors  and  motormen,  the  output  cost  of  power, 
and  that  portion  of  maintenance  and  depreciation  of 
roadway  and  rolling  stock  caused  by  travel  and  wear.  A 
portion  of  such  costs  will  vary  with  the  number  of  pas- 
sengers hauled.  These  expenses  are  partly  fixed  and 
partly  variable  and  may  hence  be  divided  between 
movement  and  terminal  costs  dependent  upon  traffic 
conditions  on  each  line.  The  ratio  of  the  average  car- 
load to  the  comfortable  load  will  determine  the  division. 

Moreover,  there  are  additional  costs  which  undoubt- 
edly vary  with  the  number  of  passengers  carried  or 
density  of  traffic.  Among  these  are  the  cost  of  injuries 
and  damages  and  a  certain  part  of  the  transportation 
expenses,  notably  the  cost  of  car  station  employees,  dis- 
patchers, operation  of  the  telephone  system,  and  the 
cost  of  printing  tickets  and  transfers.  This  entire 
group  of  expenses  is  included  in  movement  costs. 

In  addition  to  the  foregoing  three  groups  there  is  a 
small  additional  portion  of  the  total  expenditures  which 
cannot  be  definitely  localized,  such  as  administrative 
costs.  Such  overhead  costs  are  prorated  in  the  propor- 
tion that  the  direct  movement  and  terminal  costs  bear 
to  their  total. 

The  rule  promulgated  by  the  Wisconsin  commission 
and  since  generally  followed  in  such  investigations,  the 
report  of  the  Public  Service  Railway  says,  has  been  to 
select  for  expenses  varying  with  the  volume  of  traffic 
a  traffic  unit,  such  as  the  car-mile  or  the  car-hour,  and 
for  expenses  not  affected  by  the  volume  of  traffic  a 
stationary  unit,  such  as  the  track-mile.  In  addition, 
there  remains  a  class  of  expense  varying  directly  with 
the  number  of  passengers  carried.  Accordingly  the 
operating  accounts  prescribed  by  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey  were  apportioned 
among  these  four  groups,  as  shown  in  the  accompanying 
table  on  page  647. 

Transfer  Passengers  Cost  More 

The  most  important  variation  in  the  present  case  con- 
cerns the  matter  of  a  repetition  of  the  full  terminal 
charge  against  a  transfer  passenger.  The  "readiness- 
to-serve"  cost  for  the  person  about  to  {)oard  a  car  on  a 
transfer  is  as  great  as  that  of  the  person  paying  a  cash 
fare.  The  same  facilities  must  be  provided  for  each. 
The  transfer  passenger  uses  two  cars,  boards  and 
alights  twice — increasing  the  accident  hazard  from  this 
source — requires  the  issuance  of  a  paper  ticket  and  the 
expense  of  checking,  auditing  and  accounting  for  the 
same,  and  in  other  ways  is  a  more  expensive  passenger 
to  haul  for  a  given  distance  than  the  passenger  travel- 
ling on  only  one  car. 

If  the  terminal  or  "stand-by"  costs  were  figured  on 
the  basis  of  the  total  number  of  persons  boarding  the 
cars,  irrespective  of  whether  they  paid  a  cash  fare  or 


secured  a  transfer,  the  average  stand-by  cost  of  the 
Public  Service  Railway  for  the  year  ending  June  30, 
1920,  would  be  about  3.384  cents.  This  sum  wojuld 
represent,  on  a  strict  basis  of  accounting,  the  stand-by 
cost  which  should  be  paid  by  the  transfer  rider  when  he 
boarded  the  initial  car  and  again  when  he  boarded  the 
transfer  car,  the  movement  cost  also  being  paid  for  the 
distance  ridden  on  each  car. 

While  the  company  felt  it  to  be  manifestly  imprac- 
tical to  work  such  a  radical  revision  in  American  prac- 
tice, it  believed  that  the  transfer  passenger  should  con- 
tribute something  toward  the  extra  expense  which  he 
causes.  It  decided  to  recommend  that  of  the  total  stand- 
by cost  of  a  transfer  passenger  1  cent  should  be  charged 
to  him  and  the  balance  of  2.384  cents  distributed  over 
those  using  transfers  and  those  riding  on  only  one  car. 
The  transfer  for  which  the  passenger  would  pay  1  cent 
on  the  initial  car  would  enable  him  to  escape  the  pay- 
ment of  the  stand-by  charge  on  the  transfer  car,  and, 
therefore,  would  effect  in  substance  a  saving  of  4  cents 
below  the  rate  which  would  be  charged  a  person  begin- 
ning his  journey  on  the  transfer  car  at  the  transfer 
point  and  paying  an  initial  fare. 

The  company,  therefore,  calculated  its  cost  of  ride  as 
follows  for  the  year  ending  June  30,  1920: 


Expenses  varying  with  car-mile $7,463,197 

Expenses  varying  with  car-hour 7,724,47 1 

Fixed  charges 5,350,000 

Contingencies  and  return  on  investment 1,228,988 

Total $21,766,656 

44.29  per  cent  (percentage  of  passenger-miles  to  seat-miles)  repre- 
sents movement  costs 9,640,452 

55.71  per  cent  (for  extra  seats)  represents  stand-by  costs 12,126,204 

stand-by  costs  are  made  up  as  foflows: 

Expenses  varying  with  trarit-mile  or  those  independent  of  trafl5c  .  1,368,447 

Proportion  of  movement  costs,  as  above 1 2, 1 26, 204 

Total $13,494,651 

Deduction  tor  revenue  from  1  cent  for  transfer 858,048 

Balance  for  passengers  paying  initial  fares $12,636,603 

Division  by  the  number  of  passengers  paying  initial  fare  gives 
4.0381 1  cents  for  the  stand-by  cost  per  passenger. 

Movement  costs  are  made  up  as  follows: 

Expenses  varying  with  the  passengers  carried $2,255,745 

Proportion  of  movement  costs,  as  above 9,640,452 

Total $  1 1 ,896. 197 

Division  by  number  of  zone  miles  gives  0.99007  cent  for  the 
movement  cost  per  zone-mile. 


A  table  showing  what  would  be  the  total  cost  of 
handling  passengers  for  rides  up  to  ten  zone-miles  was 
published  in  the  Electric  Railway  Journal  of  March 
15,  page  528. 

How  Soldiers  Are  Trained 

Those  interested  in  the  training  of  railway  employees 
according  to  army  methods  will  have  an  opportunity  to 
examine  an  exhibit  on  this  subject  on  the  third  floor 
of  the  Engineering  Societies  Building,  New  York,  from 
April  1  to  April  12,  1919.  The  exhibit  shows  the  methods 
developed  by  the  committee  on  classification  of  personnel 
in  the  army  and  consists  of  a  collection  of  wall  charts, 
forms,  photographs  and  models  showing  how  the  army 
finds  out  what  men  can  do  best  and  how  it  uses  that 
information,  how  officers  are  rated  and  fitted  into  place 
and  how  their  work  is  checked  and  supervised.  The  col- 
lection is  being  shown  under  the  auspices  of  the  Na- 
tional Association  of  Corporation  Schools  and  the  United 
Engineering  Society.  It  was  on  exhibition  for  several 
weeks  at  Washington  where  it  attracted  so  much  at- 
tention that  in  response  to  many  requests  the  adjutant- 
general  consented  to  its  display  in  other  cities. 
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A.  R.  E.  A.  Holds  Post- War  Convention 

Assembly  of  Railway  Engineers  at  Chicago  Last  Week  Was  the  Largest  Gathering 

in  the  History  of  the  Association — A  Summary  of  the  Reports  of 

Interest  to  Electric  Railways  Is  Given 


THE  twentieth  annual  convention  of  the  American 
Railway  Engineering  Association  was  held  at  the 
Congress  Hotel,  Chicago,  on  March  18,  19  and 
20,  while  the  National  Railway  Appliance  Association 
simultaneously  held  its  exhibit  in  the  Coliseum.  That 
the  return  to  peace  conditions  and  the  prospects  of  the 
return  of  the  railroads  to  private  operation  has  had 
a  stimulating  influence  on  this  industry  is  evidenced 
by  the  exceptionally  large  attendance.  The  registra- 
tion at  the  A.  R.  E.  A.  sessions  reached  the  high-water 
mark  of  509  and  it  is  stated  that  the  attendance  at  the 
Coliseum  aggregated  more  than  23,000.  No  little  credit 
for  this  large  attendance  is  due  to  the  fact  that  the 
Railroad  Administration  urged  all  engineering  and 
maintenance  of  way  officers  who  could  be  spared  to 
attend,  and  also  to  the  fact  that  little  construction  and 
maintenance  work  is  now  being  done. 

The  A.  R.  E.  A.  program  began  on  Tuesday  morning 
at  10  with  an  address  by  President  C.  A.  Morse. 
He  spoke  of  the  benefits  to  be  derived  from  the  ar- 
rangements by  which  the  association  is  to  work  in  closer 
connection  with  the  American  Railway  Association  and 
of  the  importance  of  the  fact  that  the  report  of  the  track 
committee  giving  recommendations  for  standard  frogs 
and  switches  had  been  approved  by  a  committee  of 
manufacturers,  and  he  urged  a  wider  adoption  by  the 
larger  railroads  of  the  standards  of  the  association. 
Greater  uniformity  is  needed  in  the  matter  of  forms 
for  reports  and  records  in  connection  with  maintenance 
of  way  and  structures  and  in  the  rail  sections  used. 
Following  the  reports  of  the  secretary  and  the  treas- 
urer which  showed  ninety-seven  new  members  admitted 
during  the  year  and  more  than  $37,000  on  hand  on 
Dec.  31,  1918,  the  various  reports  were  received  and 
acted  upon.  Those  reports  which  are  of  especial  in- 
terest to  electric  railway  men  are  abstracted  very 
briefiy  below. 

Reports  Presented 

Signals  and  Interlocking — A  very  complete  report 
was  presented  on  the  problem  of  signaling  single-track 
roads  with  reference  to  the  effect  of  signaling  and 
proper  location  of  passing  sidings  on  the  capacity  of 
the  line.  In  order  to  apply  and  test  formulas  and 
methods  in  use,  the  committee  worked  out  an  analysis 
of  the  effect  of  passing  track  locations  on  88  miles 
of  line.  Results  were  given  in  the  form  of  graphical 
charts  showing  results  obtained  with  the  present  as 
well  as  with  proposed  arrangements  of  passing  sidings. 
A  report  was  also  given  on  automatic  train  control, 
which  should  be  of  particular  interest  to  large  electric 
railway  rapid  transit  systems. 

It  was  brought  out  in  the  discussion  on  this  report 
that  all  the  matter  submitted  has  been  passed  on  and 
approved  by  the  Signal  Association. 

Economics  of  Railway  Labor — -In  a  report  on  labor- 
saving  devices  the  committee  presented  a  list  of  sixty 
such  devices  with  short  descriptions  of  these  machines 
and  their  purposes. 


The  discussion  on  this  subject  concerned  the  advisa- 
bility of  giving  the  roadmaster  mere  latitude  in  the 
placing  of  men  on  his  division  and  emphasized  the  fact 
that  the  low  rate  of  efficiency  of  laborers  is  due  to  the 
housing  and  food  furnished  these  men  by  the  railroads. 
At  an  evening  session  this  report  was  continued  by  the 
presentation  of  a  series  of  slides  illustratirfg  the  use 
of  labor-saving  devices. 

Track — The  committee  on  track  presented  plans  for 
split  switches,  split-switch  fixtures,  rigid  frogs  and 
spring  frogs.  A  progress  report  was  also  presented 
on  the  matter  of  reducing  the  taper  of  the  tread  of 
wheels  from  1  in  20  to  1  in  38,  and  on  canting  the  rail 
inward. 

A  considerable  discussion  arose  as  to  the  wisdom  of 
adopting  the  committee  report  recommending  the  bolted 
frog  as  standard  practice  without  showing  any  alternate 
or  permissible  plan  including  the  clamped  frog,  for 
many  thousand  miles  of  railroad  are  using  this  latter 
type  successfully.  The  plans  were  adopted  with  the 
provision  that  the  committee  at  the  next  convention 
recommend  a  plan  for  a  clamped  frog  and  report  fur- 
ther on  adjustment  of  the  connecting  rods. 

Concrete  Fence  Posts  Favored 

Signs,  Fences  and  Crossings — The  reports  of  this 
committee  consisted  of  the  presentation  of  the  subjects 
of  the  protection  of  grade  crossings,  of  the  operation 
of  crossing  signal  bells  and  of  concrete  and  steel  fence 
posts.  Many  data  were  presented  on  concrete  types  of 
posts,  together  with  steel  fence  posts  and  braces.  Com- 
paratively few  steel  posts  were  used  during  the  year. 
Those  roads  on  which  wood  posts  are  standard  were  not 
inclined  to  change  to  other  types  at  present  prices. 
In  general,  those  roads  using  concrete  and  steel  posts 
report  satisfactory  service. 

Wood  Preservation — Important  revisions  were  made 
in  specifications  for  creosote  oil  and  for  creosote  coal- 
tar  solution.  The  method  for  determining  absorption 
was  revised  to  include  a  method  covering  creosote  coal- 
tar  solution.  The  wording  and  details  of  the  analysis 
of  creosote  oils  was  revised  to  include  fuller  details. 
Important  revisions  were  also  made  in  the  specifications 
for  zinc  chloride  to  bring  them  up  to  date.  A  specifica- 
tion was  adopted  covering  a  method  for  determining 
the  strength  of  the  zinc  chloride  solution,  as  well  as  a 
revision  in  the  specification  for  treatment  of  ties  by 
the  Burnett  process. 

An  extensive  report  was  presented  on  zinc-treated 
ties.  Particular  attention  was  called  to  the  need  for 
thoroughly  air  seasoning  zinc  chloride-treated  ties  at 
least  sixty  days  before  placing  them  in  the  tracks. 
This  will  increase  their  spike-holding  power,  save  in 
shipping  weight,  reduce  the  tendency  to  leaching,  and 
prevent  signal  disturbance.  Climatic  conditions  con- 
trol results  obtained  with  this  treatment  more  than 
with  any  other,  and  in  localities  where  excessive  rainfall 
is  found,  as  on  the  Gulf  and  Atlantic  coasts,  the  zinc 
chloride  treatment  will  not  give  as  good  results  as  in 
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the  Central  and  Western  states,  but  in  any  event  the 
treatment  will  double  the  life  of  the  timber.  The  com- 
mittee recommended  as  a  subject  for  future  considera- 
tion "the  availability  and  use  of  sodium  fluoride  as  a 
preservative  for  cross-ties." 

These  revised  specifications  adopted  are  the  same  as 
proposed  for  adoption  by  the  American  Wood  Preserv- 
ers' Association. 

Stresses  on  Track — The  work  of  this  important  com- 
mittee was  hindered  by  the  war,  and  comparatively 
little  progress  was  reported,  although  considerable  data 
have  been  gathered  on  stresses  under  and  in  the  tie, 
and  work  is  progressing  on  the  principles  governing 
the  design  of  tracks. 

Roadway — This  committee  presented  conclusions  on 
the  methftds  of  preventing  and  curing  water  pockets 
in  the  roadway,  and  included  an  abstract  of  the  report 
of  the  deputy  commissioner  of  public  highways  for  the 
State  of  New  York  on  the  subject  of  frost  action  with 
reference  to  the  maintenance  of  pavements.  Consider- 
able information  was  presented  on  rolling  roadbed  with 
a  steam  roller. 

After  some  discussion  as  to  the  value  of  the  profiles 
submitted  as  indicating  losses  due  to  shrinkage  of  em- 
bankments, because  nothing  was  said  about  subsidence  or 
materials,  they  were  received  as  information.  The  re- 
mainder of  the  report  concerning  the  prevention  of 
water  pockets  was  also  accepted. 

Revised  Specification  for  Steel  Rails  Presented 

Rail — This  committee  presented  a  report  on  the  meth- 
ods of  testing  rail  joints,  together  with  a  revised 
specification  for  steel  rails.  This  latter  includes  a  change 
in  the  manganese  content,  an  increase  in  the  carbon 
content  for  rails  over  111  lb.  per  yard  in  weight,  a 
change  in  the  acceptance  analysis  so  that  acceptance 
depends  on  a  sample  from  the  finished  rail  instead 
of  a  ladle  test  ingot.  The  quick  bend  test  was  also 
included  as  an  alternative  for  the  drop  test. 

The  results  of  an  investigation  of  heat  treatment  of 
joint  bars  shows  that  while  ordinarily  the  rail  joint 
has  a  lower  elastic  limit  than  the  unbroken  rail,  still 
joints  made  with  bars  of  suitable  design  and  heat 
treatment  have  elastic  limits  higher  than  the  continu- 
ous rail.  A  further  report  of  interest  was  presented 
on  the  subject  of  transverse  fissures  in  rails.  Investi- 
gations have  shown  that  failures  from  this  source  have 
been  much  less  numerous  in  rails  from  reheated 
blooms  than  from  direct-rolled  rails.  A  report  on  the 
results  secured  by  seventeen  roads  with  frictionless 
rail  on  curves  gives  data  of  interest. 

The  revised  rail  specifications  were  accepted  for 
discussion  and  printing  in  the  Proceedings  and  the 
recommended  method  of  testing  rail  joints  was  adopted. 

Electricity — This  committee  submitted  a  list  of  defi- 
nitions of  electrical  terms  for  insertion  in  the  Manual. 

Delegates  from  the  committee  have  met  with  a  com- 
mittee from  the  American  Electric  Railway  Engineering 
Association  and  discussed  the  subject  of  specifications 
for  transmission-line  crossings  over  railroad  right-of- 
way  and  the  report  is  now  being  printed.  It  will  be 
ready  for  action  of  the  fall  meeting  of  the  A.  E.  R.  E.  A. 

Ties — Reports  for  information  were  presented  cover- 
ing the  effect  of  the  design  of  tie  plates  and  track 
spikes  on  the  durability  of  ties,  and  on  the  methods 
used  by  railroads  for  controlling  tie  renewals.  The 
usual  report  on  substitute  ties  contains  one  item  of 
interest  in  its  reference  to  the  test  of  the  Goodlett  ties 


on  the  Oakland,  Antioch  &  Eastern  Railway.  This  type 
of  track  tie  was  described  in  the  Electric  Railway 
JoimNAL  of  Jan.  11,  page  100. 

As  usual,  considerable  discussion  developed  on  the. 
screw  spike.  One  statement  was  to  the  effect  that  this 
spike  would  undoubtedly  prolong  the  life  of  soft  pine 
ties  and  another  was  that  one  of  the  errors  made  in  its 
use  was  the  substitution  in  a  tie  of  the  screw  spike 
by  another  with  the  same  diameter  of  shank,  but  a 
different  thread.  This  naturally  spoils  the  thread  in 
the  wood.  The  Lackawanna  uses  the  screw  spike  with 
flat-bottomed  plates  to  eliminate  the  excessive  wear  of 
flanged  plates  on  creosoted  bridge  ties.  The  committee 
reported  that  it  was  not  prepared  to  present  conclusions 
on  the  relative  merits  of  cut  and  screw  spikes. 

It  was  urged  that  preliminary  inspection  of  ties  for 
renewal  rather  than  post  mortem  examination  be  given 
more  consideration.  One  road  stipulates  that  a  track 
foreman  cannot  renew  more  than  a  designated  number 
of  ties  per  rail  length  without  inspection  and  permission 
by  his  superior.  The  reports  were  received  as  infor- 
mation. 

Increased  Attention  Given  to  Concrete 
Slab  Ballast 

Ballast — The  report  of  this  committee  contained  ad- 
ditions to  bibliography  of  ballast  and  ballasting.  The 
elimination  of  soft  spots  in  roadbeds  by  means  of  con- 
crete slab  ballast  is  receiving  increased  attention  and 
merits  further  study.  The  diagram  of  a  ballast  gang 
of  seventy-seven  men  was  accepted  as  a  suggested  dia- 
gram for  such  a  force,  but  some  of  the  members  felt 
this  was  a  larger  force  than  necessary. 

Economics  of  Railway  Location — The  report  of  this 
committee  included  the  effect  of  curvature  on  the  cost 
of  maintenance  of  way  and  equipment. 

It  should  be  pointed  out  here  that  the  theory  here- 
tofore accepted  is  that  curve  expenses,  including  rail 
wear,  generally  vary  directly  with  the  degree  of  central 
angle  irrespective  of  the  degree  of  curve,  while  this 
committee  suggests  that  excess  rail  wear  on  curves  and 
some  other  curve  expenses,  vary  with  the  square  of 
the  degree  of  curve.  This  report  brought  out  extended 
debate  in  which  it  was  stated  that  rail  wear  depends 
to  some  extent  on  elevation  in  curves  and  upon  the  class 
of  traflJc  using  the  curves.  High  elevation  in  track 
used  by  both  passenger  and  freight  causes  excessive 
wear  of  rail.  It  was  also  suggested  that  co-operation 
with  the  motive  power  engineers  would  be  helpful  as 
flange  wear  on  certain  types  of  electric  locomotives  is 
much  greater  than  on  other  types. 

Further  reports  of  interest  to  electric  railway  ofl[i- 
cials  were  those  presented  by  the  committee  on  uniform 
general  contract  forms,  which  included  a  form  of 
agreement  for  railway  grade  crossings ;  a  report  by  the 
committee  on  buildings,  which  contained  conclusions 
covering  the  design  and  merit  of  high  and  low  station 
platforms,  and  a  comparison  of  "umbrella"  vs.  "butter- 
fly" sheds  at  stations. 

Other  Reports 

A  report  of  the  committee  on  conservation  of  national 
resources  included  recommendation  of  the  Fuel  Con- 
servation Section  of  the  Division  of  Operation,  United 
States  Railroad  Administration,  covering  the  saving 
of  fuel  in  stationary  power  and  heating  plants.  A 
report  of  the  committee  on  wooden  bridges  and  trestles 
included  results  on  the  effect  of  preservative  treatment 
on  long-leaf  and  loblolly  pine  and  Douglas  fir  bridge 
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timbers,  and  an  interesting  report  by  the  committee  on 
water  service  included  the  design  of  impounding  reser- 
voirs and  conditions  under  which  they  are  economical. 
This  also  included  a  report  on  the  types  of  water  meters 
for  use  in  railway  service  and  methods  of  testing  and 
reading  meters. 

New  Officers 

The  convention  adjourned  on  Thursday  afternoon, 
following  the  announcement  and  installation  of  the 
following  new  officers:  President,  Earl  Stimson,  gen- 
eral superintendent  maintenance  of  way  Baltimore  & 
Ohio  Railroad,  Baltimore;  first  vice-president,  H.  R. 
Safford,  engineering  assistant  to  regional  director 
Central  Western  region,  Chicago;  second  vice-president, 
J.  A.  Atwood,  chief  engineer  Pittsburgh  &  Lake  Erie 
Railroad,  Pittsburgh;  treasurer,  George  H.  Bremner, 
district  engineer  Division  of  Valuation,  Interstate 
Commerce  Commission,  Chicago;  secretary,  E.  H.  Fritch, 
Chicago. 


Reclaiming  Contact  Shoes  by  Welding 

Wrought-Iron  Plate  Is  Welded  into  Wearing 

Face  of  Worn-Out  Shoes  at  $1  Less 

than  Cost  of  New  Shoe 

WROUGHT-IRON  contact  shoes  of  the  type  shown 
in  the  accompanying  illustrations  are  used  by  the 
Brooklyn  Rapid  Transit  Company  on  its  elevated  cars. 
These  are  forged  and  machined  in  the  shops  of  the 
company.  The  construction  is  very  simple  and  the  ex- 
pense of  making  these  shoes  is  very  low. 

Due  to  war  conditions,  the  obtaining  of  material 
from  which  to  make  these  shoes  was  very  difficult  dur- 
ing the  past  year.  It  thus  became  necessary  to  pro- 
vide a  means  for  repairing  worn  shoes  in  order  to  keep 
the  cars  in  service.  Examination  of  the  worn  shoes 
showed  that  a  wrought-iron  plate  of  the  same  thickness 
as  the  wearing  portion  of  the  shoe  could  be  very  readily 
welded  into  place  and  the  shoes  thus  made  as  good  as 
new.  The  Eastern  Division  elevated  shop  of  this  com- 
pany is  used  largely  for  the  manufacture  of  various 
equipment  parts  required  for  car  operation.  The  shop 
is  equipped  with  three  different  types  of  welding  equip- 
ment, electric,  oxy-acetylene  and  thermit,  and  so  was 
admirably  adapted  to  carry  on  this  work. 

An  accompanying  illustration  shows  several  of  the 
contact  shoes  as  they  have  been  removed  from  cars  for 


being  excessively  worn.  It  will  be  noted  that  the  wear 
is  confined  to  a  space  of  approximately  4  in.  x  8  in.,  and 
that  outside  of  the  worn  portion  there  is  ample  metal 
to  provide  for  welding  in  a  plate.  The  process  as  now 
being  carried  out  consists  first  of  cutting  out  a  square 
hole  in  the  wearing  surface  of  the  contact  shoe.  The 
edges  of  this  hole  are  beveled  so  that  when  the  plate  is 
inserted  a  V  will  be  formed  for  holding  the  welded 
metal.  This  cutting  out  of  the  face  of  the  contact  shoe 
is  done  with  an  oxy-acetylene  torch.  These  holes  are 
cut  to  uniform  dimensions  of  4  in.  x  8  in.  The  plates 
are  of  the  same  dimensions  as  the  hole  cut  and  of  the 
same  thickness  as  the  wearing  surface  of  the  shoe.  The 
edges  of  the  plate  are  also  beveled  to  form  the  other  side 
of  the  V  already  referred  to. 

After  inserting  the  plate  in  position,  it  is  held  in 
place  by  welding  the  corners  slightly,  after  which  the 
welding  by  filling  in  the  V  may  be  done  by  either  the 
oxy-acetylene  or  electric  methods.  Both  have  proved 
equally  efficient. 

The  various  steps  in  the  repair  of  the  shoes  are  shown 
in  the  accompanying  illustration.  This  work,  which 
was  originally  begun  as  a  war  measure,  has  shown  a 
decided  saving  in  the  cost  of  maintaining  the  contact 
shoes.  In  comparing  costs  under  the  present  prices  it 
is  found  that  a  saving  of  approximately  $1  per  shoe 
is  made  by  welding  in  the  plate  instead  of  scrapping 
the  shoe  and  making  a  new  one.  As  approximately 
6,000  of  these  shoes  are  replaced  each  year  this  would 
result  in  a  considerable  saving. 


Electric  Railways  in  Japan 

According  to  a  recent  report  of  the  Department  of 
Commerce  there  are  forty-two  electric  tramways  in 
Japan  and  forty-eight  combined  tramway  and  lighting 
systems.  American  manufacturers  have  sold  most  of 
the  eqjiipment  used  on  these  lines  in  the  past.  The 
Mitsubishi  Dockyards  &  Engineering  Company  is  a 
Japanese  manufacturer  which  has  recently  entered  the 
construction  field  for  electric  railway  equipment.  In 
connection  with  the  railway  shops  of  the  South  Man- 
churia Railway  at  Darien  in  Manchuria,  this  company 
is  reported  to  be  making  electric  locomotives  for  serv- 
ice where  American  and  G«rman  apparatus  was  pre- 
viously purchased.  Another  large  company  which  is  ap- 
parently entering  the  electric  railway  field  to  some  ex- 
tent is  the  Hidachi  Company,  which  has  built  several 
electric  locomotives  for  its  own  use. 


RENEWING  wearing  FACES  OP  CONTACT  SHOES 
At  Left,  Several  Worn-out  Shoes.     At  Right,  Hole  Cut  Out  for  Plate,  Plate  Inserted  and  Repaired  Shoe  Completed. 
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Wisconsin  Association  Discusses  Service 

and  Securities 

Papers  Delivered  at  Annual  Convention  of  the  Wisconsin  Electrical  Association  Contained 
Views  of  Utility  from  Standpoints  of  Banker,  Commissioner  and  Operator 

— Safety  Car  Was  Not  Forgotten 


"S 


ERVICE  FIRST"  was  the  paramount  thought 
of  the  first  day's  session  of  the  Wisconsin 
Electrical  Association  meeting  held  at  Milwaukee 
on  March  26  and  27.  This  was  the  eleventh  annual 
convention  of  the  association.  The  greater  part  of  the 
first  day  was  devoted  to  a  joint  meeting  with  the 
Wisconsin  Gas  Association  at  which  papers  of  a  general 
character  were  read. 

A  Banker's  Views  on  the  Utility  Situation 

The  first  speaker  was  Chester  Corey,  Harrison  Trust 
&  Savings  Bank,  Chicago,  whose  topic  was  "PubHc 
Utilities  and  Securities."  He  stated  that  public  utility 
securities,  omitting  those  of  the  steam  railroads,  are 
a  creation  of  a  comparatively  few  years.  He  divided 
the  duties  of  the  utility  into  three  groups  arranged 
in  order  of  importance  as  follows:  (1)  Furnishing 
good  service;  (2)  furnishing  this  service  at  reasonable 
rates;  (3)  making  extensions  of  service  which  may  not 
at  first  prove  paying  investments.  He  explained  the 
unrealized  interest  which  the  public  has  in  the  success 
of  the  public  utilities  on  account  of  the  direct  influence 
upon  banks  and  insurance  companies  holding  the  securi- 
ties, these  institutions  being  the  depository  of  the  pub- 
lic's savings.  The  investment  banker  is  responsible 
for  financing  the  utilities  along  sound  lines,  and  the 
utilities'  chief  problem  is  to  maintain  proper  credit. 

In  speaking  of  credit  Mr.  Corey  said  it  is  generally 
conceded  that  an  interurban  railway  which  does  not 
earn  more  than  $2,000  a  mile  is  not  entitled  to  credit; 
neither  is  a  company  having  faulty  capitalization.  If 
fixed  charges  amount  to  85  per  cent  of  earnings,  fluctua- 
tions of  prices  and  periods  of  poor  business  may  very 
easily  wipe  out  the  15  per  cent  margin.  Any  company 
to  retain  good  credit  should  earn  one  and  one-half 
times  its  charges.  As  a  result  of  the  war  the  electric 
railways  have  suffered  more  than  any  other  utilities 
and  increased  costs  have  destroyed  the  railways'  credit. 
The  investment  bankers  are  on  record  as  believing  in 
the  public  service  commissions  and  look  to  them  to  give 
assistance  to  the  railway  companies.  One  of  the  unfair 
conditions,  however,  which  the  utilities  and  the  invest- 
ment bankers  are  up  against  is  that  some  commissions 
do  not  have  the  authority  that  they  were  intended  to 
have. 

In  Mr.  Corey's  opinion  the  public  must  pay  for 
the  service  which  it  gets  and  will  be  willing  to  do 
so  if  properly  educated.  He  expressed  a  belief  that 
some  form  of  zone  system  of  fare  payment  may  be  the 
scientific  solution  of  the  present  predicament  of  the 
railways;  also  that  private  ownership  under  public 
management  conduces  to  most  economical  and  efficient 
management. 

The  afternoon  joint  session  opened  with  an  address 
on  safety  and  sanitation  by  R.  McA.  Keown,  engineer 
Industrial  Commission  of  Wisconsin,  followed  by  one 


on  the  value  of  the  quality  'of  service  by  Hon.  John  S. 
Allen  of  the  Wisconsin  Railroad  Commission.  After 
a  brief  recess  the  Electrical  Association  convened  and, 
following  routine  business,  John  St.  John,  assistant 
general  manager  Milwaukee  Northern  Railway,  Cedar- 
burg,  Wis.,  delivered  his  presidential  address.  An 
important  recommendation  covered  in  the  address  was 
that  hereafter  the  second  session  of  the  convention  be 
divided  into  two  parts,  one  to  deal  with  problems  re- 
lating to  light  and  power  companies  and  the  other 
to  take  up  those  of  interest  to  railways.  This  arrange- 
ment the  speaker  believed  will  increase  the  membership 
in  the  association  and  the  attendance  at  the  conventions. 
For  the  past  two  years  there  have  been  but  few  papers 
of  interest  to  electric  railway  representatives.  A  com- 
mittee was  appointed  to  formulate  a  plan  along  the 
lines  of  this  suggestion. 

After  the  appointment  of  a  nominating  committee, 
N.  J.  Whelan,  Wisconsin-Minnesota  Light  &  Power 
Company,  Eau  Claire,  read  a  paper  on  "Public  Utilities' 
Services  to  Industries,"  which  is  abstracted  elsewhere. 

As  this  issue  of  the  Electric  Railway  Journal  goes 
to  press  the  March  27  session  is  being  held.  Papers 
are  scheduled  to  be  presented  by  F.  A.  Robbins,  Superior 
Light,  Water  &  Power  Company,  entitled  "Comments 
on  Overhead  Distribution";  by  Alfred  Alfaker,  consult- 
ing engineer,  Chicago,  III,  on  "High^Tension  Outdoor 
Substations  and  Switching  Equipment";  by  A.  J.  Good- 
jen,  statistician  Wisconsin  Public  Service  Company,  on 
"A  Review  of  Policies  of  Service  Extensions,"  and  by 
H.  L.  Andrews,  General  Electric  Company,  Schenectady. 
N.  Y.,  on  "Safety  Cars."  An  abstract  of  Mr.  Andrews' 
paper  follows: 


Why  the  Safety  Car  Is  Popular 

Its  Use  Results  in  Increased  Receipts  and  Decreased 
Cost  Per  Passenger  Carried 

By  H.  L.  Andrews 

Railway  and  Traction   Engineering   Department  General   Electric 
Company.  Schenectady,   N.   T. 

OF  SEVERAL  possibilities  before  the  electric  rail- 
ways that  will  enable  them  to  continue  in  business 
the  most  promising  consist  in  making  the  service 
more  attractive  and  effecting  substantial  operating 
economies.  The  means  for  obtaining  the  greatest  operat- 
ing economy  and  increasing  the  service  is  the  safety  car. 
This  car,  which  was  designed  some  three  years  ago 
and  has  been  operating  for  nearly  that  length  of  time 
on  many  properties,  has  a  body  28  ft.  long,  seats  thirty- 
two  passengers  when  arranged  for  double-end  opera- 
tion and  thirty-five  when  arranged  for  single-end  Opera- 
tion. It  is  mounted  on  a  single  truck  with  26-in.  wheels 
and  a  wheelbase  of  8  ft.     The  equipment  consists  of 
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two  25-hp.  motors,  a  drum  controller,  and  a  "10-ft."  air 
compressor.  The  safety  features  are  incorporated  in 
the  controller  handle  and  the  motorman's  valve,  which 
are  so  arranged  that  should  the  motorman  become  in- 
capacitated the  power  will  automatically  be  cut  off,  the 
brakes  will  be  applied  in  emergency  position,  sand  will 
be  blown  on  the  track  and  the  front  and  rear  doors 
will  be  unlatched  so  they  can  be  opened  by  hand.  Only 
one  operator  is  required,  who  is  seated  to  the  left  of 
the  center  of  the  car  platform  with  the  fare  box  to  his 
right  and  with  foot  pedals  conveniently  located  for 
operating  the  fare  registers. 

The  savings  in  platform  labor  by  the  use  of  one 
operator  represent  but  little  more  than  half  the  possible 
economies  in  the  application  of  this  type  of  car.  By 
way  of  illustration  of  the  possible  saving  due  to  the 
use  of  the  safety  car,  we  may  compare  the  operating 
costs  of  a  two-man  car  with  the  possible  cost  of  opera- 
tion of  a  safety  car. 

Data  from  Eleven  Typical  Cities 

The  average  operating  cost  for  a  two-man  car  on 
eleven  representative  roads  operating  in  the  smaller 
cities  of  the  Middle  West  is  approximately  22  cents  per 
car-mile.  The  minimum  is  15.69  cents  and  the  maxi- 
mum 25.81  cents.  These  figures  include  maintenance 
of  way  and  structure,  maintenance  of  equipment,  power, 
conducting  transportation,  conducting  traffic,  and  gen- 
eral and  undistributed  accounts.  The  average  cost  of 
each  subdivision  is  as  follows :  Maintenance  of  way  and 
structure,  2.2  cents;  maintenance  of  equipment,  2.14 
cents;  power,  4.2  cents;  conducting  transportation,  8.7 
cents;  conducting  traffic,  0.68  cent;  general,  2.1  cents; 
undistributed,  1.93  cents;  total,  21.95  cents.  The  aver- 
age platform  wage  is  32  cents  per  hour,  the  minimum 
29  cents  and  the  maximum  37  cents.  The  average  cost 
of  power  is  1.3  cents  per  kilowatt-hour,  the  minimum 
0.58  cent  and  the  maximum  2.1  cents. 

The  schedule  speeds  on  the  above  roads  vary  from 
7.7  m.p.h.  to  10  m.p.h.,  with  an  average  of  8.7  m.p.h. 
Headways  vary  from  ten  to  thirty  minutes  with  sixteen 
minutes  as  an  average,  and  receipts  per  car-mile  vary 
from  16.8  cents  to  30  cents  with  an  average  of  24  cents. 
Car  weights  on  these  roads  vary  from  a  minimum  of 
18,000  lb.  to  a  maximum  of  40,000  lb.  with  an  average 
weight  approaching  30,000  lb. 

The  application  of  safety  cars  affects  mainly  the 
maintenance  of  equipment,  power  and  platform  expense. 
Actual  records  of  maintenance  from  several  roads  which 
have  been  operating  them  for  a  sufficient  length  of  time 
to  obtain  the  maintenance  costs  indicate  that  the  main- 
tenance will  not  be  more  than  1.2  cents  per  car-mile. 
The  saving  in  power  is  obvious  as  the  safety  car  weighs 
less  than  half  the  two-man  car.  Its  construction  per- 
mits higher  rates  of  acceleration  and  braking  which 
affect  an  additional  saving.  Tests  show  that  the  car 
requires  less  than  1  kw.-hr.  per  car-mile  for  power,  and 
including  heat  and  light,  about  1.5  kw.-hr.  The  sav- 
ing in  platform  expense  is  obvious  as  only  one  operator 
is  employed.  It  has  been  the  custom  to  give  the  op- 
erator an  increase  in  wages  to  compensate  for  the  addi- 
tional responsibility  placed  upon  him,  the  usual  increase 
being  10  per  cent.  The  reduction  in  platform  cost  is 
therefore  approximately  45  per  cent. 

A  comparison  of  the  totals  of  these  three  items  for 
two-man  and  safety-car  operation  shows  for  the  former 
15.04  cents  per  car-mile,  and  for  the  latter  7.95  cents. 


The  reduction  is  nearly  50  per  cent  in  the  main 
items  which  affect  the  cost  of  producing  service. 

Consider  these  operating  costs  and  assume  an  eighteen- 
hour  car  operating  at  8.7  m.p.h.  schedule  speed.  This  car 
will  operate  6570  hours  annually.  Allowing  5  per  cent 
reporting  time,  the  total  of  car-hours  becomes  6900, 
and  that  of  wages  $4,416  annually,  allowing  a  rate  of 
64  cents.  At  8.7  m.p.h.  this  car  will  run  57,159  miles 
annually  and  the  cost  for  power  at  4.2  cents  per  car- 
mile  will  be  $2,400.  Maintenance,  at  2.14  cents  per  car- 
mile,  will  cost  $1,223  annually,  making  the  total  cost 
of  operation  $8,039. 

A  safety  car  making  the  same  mileage  will  cost  $2,419 
for  platform  labor,  assuming  35  cents  per  hour  as  a  rate 
for  the  safety-car  operator.  The  maintenance  cost  at 
1.2  cents  per  car-mile  will  be  $685,  while  the  power  cost 
at  1.95  cents  per  car-mile  will  be  $1,113.  The  total 
cost  of  operation  is  thus  $4,217,  or  $3,822  less  than 
that  with  the  two-man  car. 

The  safety  car  can  be  purchased  for  approximately 
$6,000  ready  to  roll  or,  including  10  per  cent  for  spares, 
the  car  will  cost  $6,600.  The  annual  reduction  in  op- 
erating costs  is  therefore  equal  to  a  return  of  approxi- 
mately 58  per  cent  on  the  investment,  on  the  basis  of 
car-for-car  replacement.  Experience  in  the  application 
of  these  cars,  however,  has  demonstrated  that  they  are 
more  than  a  means  of  reducing  the  cost  of  producing 
service,  and  that  the  best  results  can  be  obtained  by 
applying  them  in  the  ratio  of  three  safety  cars  to  two 
cars  of  the  old  type.  In  most  cases,  the  schedule  speed 
can  be  increased  10  per  cent  or  more  with  the  safety 
car,  so  that  by  operating  30  per  cent  more  cars  on  a 
10  per  cent  higher  schedule  a  40  per  cent  better  service 
can  be  given  with  no  increase  in  the  operating  costs. 
That  the  effect  of  improved  service  is  reflected  in  earn- 
ings is  shown  by  the  experience  that  an  increase  of 
40  per  cent  in  service  results  in  at  least  20  per  cent 
increase  in  gross  receipts. 

More  Service  Given  at  Less  Cost 

Consider  now  the  effects  of  a  service  improved  by 
40  per  cent.  First — car-hours  are  increased  30  per 
cent  (since  the  schedule  is  increased  10  per  cent) ,  or  for 
each  car  displaced  the  safety  cars  will  operate  8970 
hours  annually.  Assuming  a  platform  rate  of  35  cents 
per  hour,  the  annual  cost  for  platform  labor  is  $3,140. 
The  car-mileage  is  increased  40  per  cent,  or  to  80,000 
car-miles  as  against  57,159  car-miles  for  each  two-man 
car  operating  on  a  longer  headway.  Assuming  car 
maintenance  at  1.2  cents  per  car-mile  and  power  at 
1.95  cents  per  car-mile,  the  annual  costs  for  these  two 
items  become  $960  and  $1,560  respectively. 

The  total  cost  for  the  above  three  items  is  $5,660  as 
against  $8,039  annually  for  a  two-man  car  operating  at 
the  lower  schedule  and  with  longer  headway,  a  reduction 
of  $2,379  in  operating  costs.  The  improved  service  will, 
however,  result  in  increased  earnings,  and  on  lines 
where  a  two-man  car  is  earning  24  cents  per  car-mile 
or  $13,700  annually  the  operation  of  the  safety  car  on 
shorter  headwa.v  will  result  in  an  increase  of  at  least 
20  per  cent  or  $2,740  annually.  These  increased  receipts 
together  with  the  reduction  in  operating  costs  result 
in  an  annual  increase  in  net  of  $5,119,  or  equivalent  to 
a  return  of  nearly  60  per  cent  on  an  investment  of 
$8,600  (which  would  be  the  approximate  price  of  the 
safety  car,  per  each  old-type  car  replaced,  plus  10  per 
cent   for   spares).   These   savings   are   estimated   from 
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operating  costs.  Consider  in  comparison  the  results 
actually  obtained  in  the  application  of  these  cars  in 
many  cities. 

This  Is  What  Actually  Has  Been  Done 

To-day  there  are  more  than  600  safety  cars  operating 
in  more  than  sixty  cities,  with  over  200  cars  on  order 
for  twenty  additional  cities.  The  cities  include  those 
having  populations  from  36,000  to  345,000.  After  the 
initial  installation  of  safety  cars  in  any  community 
their  use  has  spread  rapidly.  From  one  car  originally 
in  Seattle,  three  in  Bellingham  and  two  in  Everett, 
there  are  now  thirty  in  Seattle,  sixty  in  Tacoma,  thirty 
in  Bellingham  and  twenty-one  in  Everett.  One  of  the 
oldest  installations  is  in  Fort  Worth,  where  safety  cars 
have  been  used  for  nearly  2i  years.  The  East  has  been 
slower  in  adopting  them,  but  within  the  past  few  months 
installations  have  been  made  at  Bangor,  Bridgeport, 
Brooklyn  and  Trenton,  while  Philadelphia  will  shortly 
place  twenty-five  in  operation. 

In  Fort  Worth  ten  cars  were  installed  in  November, 
1916,  and  twenty  additional  in  October,  1917.  Five 
lines  were  equipped  with  these  thirty  cars  and  the 
mileage  was  increased  27  per  cent  with  a  total  reduction 
in  operating  costs  of  $18,000  annually.  The  gross  re- 
ceipts on  these  lines  have  increased  $106,000  annually, 
which  is  57  per  cent.  Of  this  $60,000  or  30  per  cent 
can  be  attributed  to  improved  service.  The  net  increase 
is,  therefore,  $78,000.  Ten  additional  cars  were  com- 
missioned in  September,  1918. 

In  Austin,  -Texas,  three  cars  were  placed  in  operation 
in  April,  1916,  and  four  more  in  August,  1917.  They 
handle  less  than  half  of  the  total  service  of  the  town 
but  the  operating  ratio  for  the  system  has  been  reduced 
from  66  per  cent  to  56  per  cent  as  a  result  of  increased 
receipts  and  decreased  operating  costs. 

El  Paso,  Texas,  introduced  ten  cars  in  February, 
1918,  equipping  two  lines.  On  one  line  the  car  mileage 
has  been  increased  47.9  per  cent  and  the  receipts  50  per 
cent.  On  the  other  line  the  increase  in  mileage  has  been 
50  per  cent  and  in  receipts  36.7  per  cent.  The  power 
consumption  shows  a  reduction  of  45  per  cent. 

Tacoma,  Wash.,  equipped  three  lines  with  a  total  of 
thirty-two  cars  in  December,  1917.  On  one  the  car  mile- 
age was  increased  20.9  per  cent  with  an  increase  of  25.8 
per  cent  in  receipts.  On  the  second  line  the  increase  in 
car-mileage  was  75  per  cent  and  in  receipts  42  per  cent. 
On  the  third  line,  the  increases  were  3.4  per  cent  and 
17.31  per  cent  respectively.  Twenty-nine  additional 
cars  were  placed  in  service  in  October,  1918. 

In  Seattle,  Wash.,  two  cars  were  placed  in  operation 
in  1915,  two  more  in  July,  1917,  and  twenty-five  more  in 
February,  1918.  The  first  line  completely  equipped  with 
ten  cars,  giving  55  per  cent  more  mileage  than  formerly, 
shows  an  increase  of  67  per  cent  in  gross  receipts  or 
$26,000  annually.  Another  line  with  21.4  per  cent  more 
car-miles  showed  29.5  per  cent  increase  in  receipts.  On 
a  third  line  29  per  cent  increase  in  car  mileage  produced 
49  per  cent  increase  in  receipts. 

In  Everett,  Wash.,  service  was  inaugurated  with  four 
cars  in  October,  1916.  Ten  more  were  added  in  Oc- 
tober, 1917,  together  with  seven  rebuilt  cars.  The 
service  was  increased  24  per  cent  and  the  earnings  in- 
creased 38  per  cent  or  $47,000  annually.  The  power 
consumption  was  decreased  46  per  cent.  The  annual 
net  increase  in  earnings  is  $75,000. 

In  Bellingham,  Wash.,  three  cars  were  placed  in  serv- 


ice in  December,  1916,  thirteen  more  in  August,  1917, 
and  twelve  more  in  1918.  Of  the  last-named  eight  were 
rebuilt  cars.  The  service  was  increased  26  per  cent, 
the  receipts  increased  42  per  cent,  and  the  power  con- 
sumption was  reduced  43  per  cent.  Fifteen  more  cars 
were  added  in  September,  1918. 

In  Houston,  Texas,  one  line  is  equipped  with  safety 
cars.  Here  the  car  mileage  was  increased  68.8  per  cent 
and  the  receipts  increased  41.2  per  cent. 

In  Tampa,  Fla.,  on  one  line  the  mileage  was  increased 
51  per  cent;  a  51.4  per  cent  increase  in  receipts  resulted. 
On  another  29  per  cent  increased  mileage  produced  13 
per  cent  increased  receipts. 

A  city  in  the  Middle  West  of  approximately  75,000 
population  installed  twenty  of  these  cars  a  few  months 
ago.  During  the  first  month  the  car  mileage  was  in- 
creased 22  per  cent,  the  receipts  increased  13  per  cent 
and  the  power  was  reduced  8  per  cent.  The  second 
month's  operation  showed  24  per  cent  increased  receipts 
for  27  per  cent  increased  mileage,  and  the  third  40  per 
cent  increased  earnings  for  28  per  cent  increased  mile- 
age. Seventy-five  per  cent  of  the  increase  in  earnings 
is  attributed  to  the  improved  service.  On  one  line  the 
headway  was  reduced  from  ten  to  eight  minutes  with- 
out increasing  the  number  of  cars.  On  another  line 
operating  six  cars  the  headway  was  reduced  from  eight 
to  seven  minutes.  The  increase  in  gross  receipts  due  to 
this  improved  service  was  7  per  cent. 

Bridgeport  and  Gary  Bring  the  List 
Nearly  Up  to  Date 

Bridgeport,  Conn.,  placed  nine  cars  in  operation  in 
January,  1919.  These  operate  on  a  line  through  the 
center  of  the  city  where  traffic  is  as  congested  as  in  any 
city  in  New  England.  The  service  was  increased  50 
per  cent  and  the  increased  gross  receipts  amounted  to 
30  per  cent. 

Gary,  Ind.,  placed  ten  cars  in  operation  about  Feb.  1, 
1919.  The  service  was  improved  35  per  cent  and  the 
receipts  increased  14  per  cent.  These  cars  are  operat- 
ing on  a  slower  schedule  than  in  most  installations  and 
it  is  entirely  practicable  to  increase  the  service  20  per 
cent  by  increasing  the  schedule  speed.  Gary  is  a  large 
manufacturing  town  and  the  new  cars  operate  on  a  line 
serving  the  Indiana  Steel  Company's  plant. 

The  results  obtained  with  the  safety  car  clearly  in- 
dicate what  has  been  accomplished  under  all  conditions 
of  service  and  prove  conclusively  that  the  field  of  the 
safety  car  is  not  limited  to  light  riding  lines,  but  that 
the  car  can  handle  all  of  the  service  in  moderate-size 
cities  and  it  can  be  economically  applied  to  a  large 
number  of  the  lines  in  such  cities  as  Brooklyn,  Phila- 
delphia and  Chicago. 

In  conclusion  it  should  be  emphasized  that  the  safety 
features,  and  the  size  and  location  of  the  controlling 
apparatus,  are  essential  parts  of  the  new  cars.  These 
features  facilitate  operation,  and  by  minimizing  manual 
labor  make  it  possible  for  the  operator  to  perform  ad- 
ditional duties  without  interfering  with  the  normal 
operation  of  the  cars,  or  sacrificing  safety.  The  safety 
features  make  it  possible  to  handle  a  heavier  traffic 
on  a  fast  schedule  with  but  one  operator,  and  they  help 
to  overcome  the  objections  of  many  public  service  com- 
missioners to  one-man  operation.  The  higher  schedule 
speeds  possible  with  these  cars  are  due  entirely  to  the 
construction  which  permits  high  rates  of  acceleration 
and  braking. 
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Public  Utilities  Rendering  Service 
to  Industries 

Public  Utility  Companies  Should  Establish  an 

Industrial  Department  and  Take  an  Active 

Interest  in  Community  Development 

By  N.  J.  Whelan 

Wisconsin-Minnesota  Light  &  Power  Company,  Eau  Claire,  Wis. 

IN  TREATING  this  subject  I  shall  not  discuss  the 
good  which  can  be  accomplished  in  rendering  service 
to  industrial  corporations  by  street  railways,  inter- 
urban  railways,  electric  light  plants  or  gas  plants,  but 
shall  describe  the  work  carried  on  in  the  industrial 
department  instituted  about  three  years  ago  by  the 
Wisconsin-Minnesota  Light  &  Power  Company.  This 
will  necessarily  limit  the  paper  to  a  review  of  what 
can  be  accomplished  by  public  utilities  to  encourage 
the  securing  of  industries  for  the  communities  in  which 
they  operate  and  thereby  to  become  a  part  in  community 
development. 

Our  industrial  department  was  organized  for  the 
purpose  of  carrying  out  several  clearly  defined  lines  of 
work.  First,  a  complete  survey  was  made  of  the 
resources  of  the  communities  served  by  the  corporation, 
data  were  collected  as  to  the  number  of  factories  in 
each  community,  the  numbers  of  people  employed,  the 
unemployed  help  available  in  contiguous  localities,  wage 
scales,  prices  of  factory  sites,  railroad  facilities,  hous- 
ing accommodations  and  adaptability  of  the  community 
to  various  lines  of  manufacturing.  The  department 
was  also  at  the  disposal  of  each  community  to  assist 
in  the  organization  of  commercial  bodies  where  none 
existed  in  the  locality  and,  in  places  where  such  or- 
ganizations were  in  existence,  to  co-operate  in  work  of 
an  industrial  character. 

When  conditions  warranted  and  trips  of  investiga- 
tion of  industrial  matters  were  desired,  a  representative 
of  the  department  acted  in  conjunction  with  repre- 
sentatives of  the  board  of  trade  or  commercial  club  of 
the  city  interested,  and  without  expense  to  it  took 
such  trips.  While  I  do  not  claim  for  this  department  all 
of  the  credit  for  a  number  of  industrial  developments 
that  have  taken  place,  I  believe  that  but  for  the  direct 
and  indirect  assistance  given  through  this  department, 
a  considerable  number  of  these  industries  would  not 
to-day  be  in  existence  in  the  localities  in  which  they  are 
now  situated. 

In  addition  to  the  work  done  along  manufacturing  lines 
the  department  also  co-operated  in  the  development  of 
the  natural  resources  of  the  different  localities.  A  survey 
of  industries  in  general  was  made  also,  with  a  view  to 
ascertaining  which  industries  promised  most  for  com- 
munity development.  As  a  result  of  this  work  the  con- 
clusion was  reached  that  among  industries  deserving  of 
encouragement  were  automobile,  truck  and  tractor  manu- 
facturing, the  rubber  industry,  the  iron-working  industry 
and  others. 

A  summary  of  the  results  of  the  work  of  the 
department  shows  that  industries  have  been  placed 
necessitating  the  employment  of  975  people.  In  addi- 
tion to  the  direct  benefits  to  the  communities  and  to 
the  public  utility  company,  a  corresponding  benefit  of 
an  indirect  character  must  not  be  overlooked.  That 
is,  the  increase  in  population  has  brought  additional 
business  to  the  grocer,  butcher,  barber,  moving  picture 
man,  apartment  house  proprietor,  hotel  keeper  and 
many  others. 


American  Association  News 

One-Man  Car  Committee  Prepares 
Questionnaire 

As  A  RESULT  of  the  meeting  of  the  joint  com- 
mittee on  one-man  car  operation,  composed  of 
representatives  of  the  Transportation  &  TraflSc  and 
Engineering  Associations,  held  in  New  York  City  on 
March  26,  members  of  the  association  will  shortly  re- 
ceive blank  forms  with  requests  for  data  regarding 
experience  with  safety  cars  and  opinions  on  the  subject 
of  the  operation  of  such  cars.  The  personnel  of  this 
committee  is  as  listed  on  page  611  of  the  issue  of  this 
paper  for  March  22  except  that  since  the  list  was 
printed  C.  H.  Beck,  St.  Louis,  Mo.,  has  also  been  asked 
to  serve  upon  it.  The  meeting  was  attended  by  C.  W. 
Kellogg,  Boston,  Mass.,  chairman;  S.  W.  Greenland, 
Fort  Wayne,  Ind. ;  J.  K.  Punderford,  New  Haven, 
Conn.;  Clarence  Renshaw,  East  Pittsburgh,  Pa.,  and 
J.  C.  Thirlwall,  Schenectady,  N.  Y. 

In  the  preparation  of  the  questionnaire  a  number 
of  salient  points  were  brought  out.  The  chairman, 
for  example,  outlined  as  the  four  important  features 
of  safety-car  operation  the  following:  (1)  Decrease 
in  power  costs;  (2)  elimination  of  jitney  competition; 
(3)  saving  in  trainmen's  wages;  (4)  increase  in  earn- 
ings. A  letter  was  read  from  an  operator  who  had 
extended  experience  with  safety  cars  in  which  the 
statement  was  made  that  the  best  results  are  secured 
when  these  are  used  in  eighteen-hour  service,  such 
heavy  cars  as  form  part  of  the  railway's  equipment 
being  used  for  tripper  service.  Operating  data  pre- 
sented showed  somewhat  less  than  1.6  kw.-hr.  per  car- 
mile  for  typical  installations,  about  one-third  of  which 
is  for  heating,  lighting,  etc.,  two-thirds  being  for  mo- 
tive power.  Informal  discussion  showed  that  experience 
of  companies  using  safety  cars  has  been  that  an  increase 
in  car-mileage  produces  at  least  one-half  as  great  an 
increase  in  receipts  and  in  some  places  the  receipts  are 
even  proportional  to  the  mileage. 

There  was  some  discussion  as  to  just  what  constitutes 
a  safety  car,  and  one  speaker  pointed  out  that  the 
present  safety  car  is  due  to  an  original  idea  of  saving 
weight  in  car  construction. 


Power  Saving  the  Topic  at  New  Haven 
Meeting 

THE  Connecticut  Company  section  held  its  twenty- 
sixth  meeting  at  New  Haven  on  Feb.  26.  A  dinner 
at  the  New  Haven  Lawn  Club  preceded  the  meeting, 
and  instrumental  and  vocal  music  enlivened  the  pro- 
gram. The  principal  speaker  was  William  Arthur  who 
directs  the  power-saving  work  of  the  company.  He 
was  followed  by  Neil  Lawson,  power-saving  inspector, 
who  spoke  of  the  motorman's  point  of  view  with  respect 
to  this  matter,  and  by  John  Sayers,  also  of  the  power- 
saving  department,  who  gave  some  reminiscences  of  the 
recent  naval  operations  in  the  Mediterranean  Sea. 

In  his  talk  Mr.  Arthur  presented  figures  and  charts 
showing  the  reduction  in  coal  consumption  and  in  kilo- 
watt-hours per  car-mile  which  had  taken  place  during 
the  past  year  on  each  division  of  the  company's  lines. 
These  results  showed  considerable  variation,  due  chiefly 
to  the  fact  that  on  certain  divisions  the  power-saving 
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campaign  had  been  but  recently  started,  and  so  far  only 
a  portion  of  the  cars  have  been  equipped  with  power- 
saving  recorders.  The  splendid  showing  made,  how- 
ever, on  every  division  that  was  fully  equipped  was  most 
noticeable  when  compared  with  those  only  partially 
equipped.  During  the  discussion  which  followed  and  in 
which  many  members  participated  the  fact  was  brought 
out  that  based  upon  the  month's  figures,  the  coal  sav- 
ing on  a  tonnage  basis  when  all  factors  were  equated, 
was  about  20  per  cent  for  the  entire  property. 

There  was  a  discussion  also  as  to  the  effect  of  the 
use  of  power-saving  recorders  upon  safety  of  operation 
and  maintenance  of  equipment,  and  it  was  generally, 
agreed  that  both  of  these  features  had  been  favorably 
affected,  although  it  was  not  possible  to  state  in  figures 
the  exact  degree. 

At  the  business  session  of  this  meeting  the  committee 
appointments  for  the  year  were  made.  Following  are 
the  names  of  the  chairmen  of  the  committees :  Program, 
John  W.  Colton,  New  Haven;  entertainment,  W.  A. 
Gordon,  New  Haven;  reception,  J.  S.  Goodwin,  Bridge- 
port; membership,  C.  H.  Chapman,  Waterbury. 

Pressure  Oiling  Device  Made  from  an 
Old  Kerosene  Torch 

To  MAKE  the  oiling  of  inac- 
cessible parts  easier  a  pressure- 
oiling  device  shown  in  the  accom- 
panying illustration  is  used  at  the 
southern  division  inspection  and 
overhauling  shop  of  the  Brooklsm 
Rapid  Transit  System.  This  oiling 
device  has  been  made  from  an  old 
kerosene  torch  by  replacing  the 
torch  connection  with  a  i-in.  pipe 
about  4  ft.  long.  The  pipe  is  bent 
slightly  at  the  extreme  end  in  order 
to  make  it  easier  to  insert  it  at 
some  inaccessible  point  and  also  so 
that  the  oil  will  not  drip  and  flow 
down  the  pipe  when  it  is  used. 

The  regular  air-pump  attachment 
supplies  the  pressure  to  force  the 
oil  through  the  pipe,  and  by  opening 
the  torch  valve  the  oil  is  forced  out 
in  a  steady  stream.  Much  time  and 
labor  is  saved  by  the  use  of  this 
device  and  there  is  no  tendency  on 
the  part  of  the  repairman  to  slight 
the  oiling  of  the  inaccessible  parts. 
The  lubrication  of  center  bearings, 
side  bearings  knd  brake  rigging  on 
electric  cars  often  presents  severe  difficulties.  When 
cars  are  over  inspection  pits  the  rigging  is  far  above 
the  workman's  head  and  cannot  be  readily  reached  from 
the  side  of  the  car.  Some  roads  make  use  of  a  short 
stepladder  in  the  pits  to  reach  parts  close  to  the  car 
body.    Others  use  planks  laid  across  the  rails. 

The  subway  cars  of  the  Brooklyn  Rapid  Transit  Com- 
pany have  a  rack  and  pinion  working  inside  the  truck 
bolster  for  operating  the  empty  and  load  braking  device 
which  forms  a  part  of  the  equipment  of  these  cars. 
Previous  to  the  use  of  this  pressure-oiling  device  it 
was  necessary  to  jack  up  the  car  body  in  order  to 
lubricate  this  rack  and  pinion.  By  the  use  of  this 
pressure-oiling  device  the  parts  can  be  reached  and 
lubricated  without  trouble. 


PRESSURE      OIL- 
ING DEVICE  FOR 
LUBRICATING 
INACCESSIBLE 
PARTS 


New  England  Club  Dines  at  Boston 

Representative  Men  in  Public  Life  Give  Assurance 

to  the  Electric  Railway  Industry  of  Their 

Appreciation  and  Co-operation 

THREE  HUNDRED  AND  FIFTY  persons  attended 
the  annual  dinner  of  the  New  England  Street 
Railway  Club  on  March  27  at  the  Copley-Plaza  Hotel, 
Boston.  President  R.  W.  Perkins,  Shore  Line  Electric 
Railway,  acted  as  toastmaster  and  the  speakers  were 
Lieut.-Gov.  Channing  Cox  of  Massachusetts,  Hon. 
Thomas  F.  Sullivan,  commissioner  of  public  works, 
Boston,  and  United  States  Senator  James  A.  Watson 
of   Indiana. 

Mr.  Perkins  criticized  regulation  without  re- 
sponsibility and  urged  recognition  of  the  necessity  for 
adequate  electric  railway  income  with  removal  of 
burdensome  restrictions  inherited  from  the  early  days 
of  the  industry  and  continued  until  the  present  time. 
Lieut.-Gov.  Cox  emphasized  the  vital  importance  of 
trolley  transportation  to  community  welfare.  He 
claimed  that  the  public  is  ready  to  meet  the  fair  cost 
of  service  even  if  part  of  the  burden  must  be  lifted 
from  the  car  rider.  He  said  that  the  public  must  have 
a  continuance  and  further  development  of  electric  rail- 
way service  and  that  Massachusetts  seeks  to  give  the 
electric  railways  a  square  deal  and  a  fair  return  upon 
the  capital  invested  under  state  regulation.  In  closing 
he  made  a  strong  plea  for  the  support  of  Americanism 
against  Bolshevism. 

Commissioner  Sullivan  brought  greetings  from  Mayor 
Peters,  who  had  been  scheduled  to  speak.  Senator 
Watson  made  a  powerful  attack  on  the  policy  of  gov- 
ernment ownership  and  operation,  illustrating  his  point 
by  reference  to  the  huge  excessive  cost  of  railroad 
operation  by  the  government.  Despite  increased  rates 
the  railroads  had  a  deficit  of  $275,000,000  during  the 
first  year  of  government  operation.  It  has  cost  $1,600,- 
000,000  more  to  run  the  roads  under  the  government 
than  under  private  operation.  Under  these  conditions 
Senator  Watson  urged  the  resumption  of  private  oper- 
ation with  rate  and  security  regulation  by  the  Inter- 
state Commerce  Commission  with  abler  and  more 
courageous  membership.  He  emphasized  the  dangers 
of  government  control  leading  to  the  formation  of  a 
great  political  machine  with  the  fine  edge  of  initiative 
dulled  and  socialism  threatened.  Senator  Watson  would 
repeal  the  Sherman  and  pooling  laws  as  affecting 
railroads.  In  closing,  he  attacked  the  League  of  Nations 
constitutions  as  made  public  to  date,  and  urged  the 
retention  of  the  Monroe  Doctrine  and  national  inde- 
pendence. 

At  the  dinner  the  following  were  announced  to  have 
been  elected  to  the  positions  named  for  the  coming  year : 
President,  J.  E.  Dozier,  Lynn,  Mass.;  vice-presidents — 
David  A.  Belden,  Haverhill,  Mass.,  I.  A.  May,  New 
Haven,  Conn.,  T.  H.  Kendrigan,  Manchester,  N.  H., 
F.  S.  Nicholson,  Rutland,  Vt.,  Alfred  Sweeney,  Lewis- 
ton,  Me.,  A.  E.  Potter,  Providence,  R.  I.;  temporary 
secretary,  George  W.  Knowlton,  Boston,  Mass.;  treas- 
urer, Fred  F.  Stockwell,  Cambridge,  Mass.;  executive 
committee — R.  W.  Perkins,  Norwich,  Conn.,  C.  D.  Em- 
mons, Boston,  Mass.,  W.  W.  Field,  Cambridge,  Mass., 
John  W.  Belling,  Boston,  Mass.,  L.  P.  Morris,  Boston, 
Mass.,  A.  A.  Hale,  Boston,  Mass.,  W.  C  Bolt,  Boston, 
Mass.;  finance  committee — J.  E.  Dozier,  Lynn,  Mass., 
Charles  A.  Record,  Cambridge,  Mass.,  B.  W.  Barnwell, 
Boston,  Mass. 
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Electrical  Versus  Mechanical  Troubles  With 
Railway  Motor  Armatures 

By  John  S.  Dean 

Railway    Department,    Westinghouse    Electric    and 
Manufacturing:  Company 

IN  DISCUSSING  maintenance  of  railway  equipment, 
with  various  master  mechanics,  representing  railway 
operating  companies  throughout  the  country,  you  will 
find  that,  in  general,  their  opinions  regarding  main- 
tenance matters  vary  over  a  considerably  wide  range. 
For  instance,  some  operators  consider  40,000-mile  brush 
life  low,  while  others  never  get  more  than  25,000  miles 
and  are  quite  well  satisfied.  Motor  bearings  on  some 
roads  average  75,000  miles,  while  on  others  they  are 
changed  every  15,000  to  20,000  miles.  On  some  proper- 
ties, 75  per  cent  of  the  armatures  sent  in  for  winding 
trouble  are  entirely  rewound,  the  other  25  per  cent  are 
repaired;  while  other  operators  rewind  35  per  cent  and 
repair  65  per  cent  of  the  windings.  The  bearings  of 
certain  type  motors  on  some  roads  are  oiled  every  other 
night,  while  other  master  mechanics  get  along  by  oiling 
similar  bearings  every  week  or  ten  days. 

These  various  conditions  are,  no  doubt,  brought  about 
to  a  large  extent  by  purely  local  conditions,  such  as  the 
age  of  motors,  service  conditions,  materials  used, 
method  of  maintenance  and  inspection  of  equipment, 
grade  of  available  labor  and  to  the  enthusiasm  and  pro- 
gressiveness  of  the  master  mechanic  in  charge. 

In  contrast  to  this  wide  variation  of  opinion,  regard- 


ed short-circuited  and  open-circuited  armature  wind- 
ings. All  the  other  armature  troubles  are  classified  as 
mechanical. 


NON-COMMUTATING     POLE  ARMATURES  REPAIRED 
1225  Motors — 7  Types — I4i  Years  Average  Age 

—Year  1916—     —Year  1917-^    —Year    1918— 
Repairs  Repairs  Repairs 

per  per  per 

Motor       Per-      Motor      Per-      Motor        Per- 
per         cent-        per         cent-        per  cent- 

Causes  Year        age         Year        age        Year  age 

Mechanical 4.53  77        4.60  81         6.38  78 

Electrical 1.32  23         1.07  19         1.74  22 

Total 5.85         100        5.67         100        8.12  100 

The  above  figures  are  plotted  in  the  center  chart. 

COMMUTATING  POLE  MOTOR  ARMATURES  REPAIRED 
546  Motors — 4  Types — 4J  Years  Average  Age 

—Year  1916—     —Year  1917—     —Year  1918  — 
Repairs  Repairs  Repairs 

per  per  per 

Motor      Per-     Motor        Per-       Motor         Per- 
per         cent-        per         cent-        per  cent- 

Causes  Year        age        Year         age         Year  age 

Mechanical 1.93  81         2.40  84         2.84  79 

Electrical 44  19  .47  16  .77  21 

Total 2.37         100         2  87         100         3.61  100 

The  above  figures  are  plotted  in  the  left  hand  chart. 


The  data  referred  to  have  been  arranged  in  graphical 
form  in  the  accompanying  charts.  In  these  the  scales 
for  numbers  are  at  the  left  in  each  case.  The  percentage 
scale  at  the  extreme  right  applies  to  all  three  of  the 
charts. 

It  is  to  be  noted  from  these  charts  that  there  is  quite 
an  appreciable  difference  between  the  average  number 
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DIAGRAMS   SHOWING   NUMBERS  AND    PERCENTAGES  OF  MOTOR  ARMATURE   REPAIRS 


ing  questions  of  maintenance,  there  is  almost  a  uniT 
versal  expression  of  opinion  that  at  least  75  per  cent  of 
all  railway  motor  troubles  are  due  to  mechanical  fail- 
ures. In  this  connection,  there  are  available  actual 
maintenance  data  on  repaired  armatures  submitted  by 
a  large  city  company  operating  all  sizes  of  cars,  in  city 
and  interurban  service,  which  further  confirm  the  above 
general  statement.  These  figures  represent  armature 
repairs  only  and  are  segregated  so  as  to  show  this  com- 
parison on  old  non-commutating  pole  motors  and  on 
the  modern  commutating  pole  motors.  Included  under 
the  heading  of  "Electrical  Troubles"  are  such  repairs  as 
grounded  and  short-circuited  commutators,  also  ground- 


of  repairs  per  motor  per  year,  both  mechanical  and 
electrical,  of  the  commutating  pole  and  non-commutat- 
ing pole  motors,  which  Is  no  doubt  largely  due  to  the 
difference  in  the  average  ages  of  these  respective  t3T)ea 
of  motors.  On  the  other  hand,  the  percentages  of  me- 
chanical and  electrical  repairs  for  both  classes  of  mo- 
tors are  approximately  the  same.  This  would  indicate 
that  irrespective  of  design,  size,  age,  operating  condi- 
tions, etc.,  75  to  80  per  cent  can  be  considered  as  a  rep- 
resentative average  figure  for  the  mechanical  troubles 
on  railway  motor  armatures,  and  as  armature  troubles 
predominate  these  figures  can  be  considered  as  applic- 
able to  the  complete  motor. 
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Relief  Measures  Suggested 

Connecticut  Commissioner  Urges  Trial 

of  Otlier  Means  Before  Public 

Ownership  or  State  Aid 

Richard  T.  Higgins,  chairman  of  the 
Connecticut  Public  Utilities  Commis- 
sion, has  issued  a  statement,  after  dis- 
cussion with  his  associates,  in  regard 
to  means  of  bettering  the  present  elec- 
tric railway  situation.  The  immediate 
occasion  for  the  statement  was  the  re- 
cent beginning  of  the  investigation  of 
railway  conditions  in  Connecticut. 

State  Ownership  as  Last  Resort 

While  admitting  without  question 
that  electric  railways  are  in  a  critical 
condition  and  need  some  measure  of 
assistance,  Mr.  Higgins  would  avoid, 
if  possible,  public  ownership,  although 
even  that  might  be  preferable  to  some 
methods  of  relief.  For  example,  he 
does  not  believe  that  electric  railways 
should  be  aided  by  special  taxation  or 
out  of  the  public  treasury. 

If  such  assistance  should  ultimately 
be  found  necessary,  Mr.  Higgins  would 
go  still  further  and  recommend  State 
ownership  and  control,  rather  than  re- 
quire either  the  State  or  the  municipali- 
ties to  guarantee  a  specified  return  for 
privately  owned  railways  vdth  any  form 
of  semi-public  control.  In  his  opinion, 
this  would  be  a  bad  and  altogether  too 
paternalistic  precedent. 

A  Liberal  Policy  Necessary 

If  government  ownership  or  State  aid 
to  the  extent  of  directly  financing  op- 
eration is  to  be  avoided,  a  liberal  policy 
in  regard  to  other  means  of  aiding  rail- 
ways must  be  adopted.  In  view  of  the 
fact  that  present  abnormal  conditions 
will  improve,  the  remedies  adopted  need 
not  cure  all  present  ills.  Upon  this 
basis,  therefore,  Mr.  Higgins  makes  the 
following  concrete  suggestions: 

1.  Relieve  the  companies  permanently 
of  the  present  statutory  burden  of  laying 
and  maintaining  street  pavements. 

2.  Relieve  them  permanently  from  the 
present  statutory  burden  in  the  construc- 
tion of  highway  bridges. 

3.  Relieve  the  companies  from  the  bur- 
den of  taxation  by  reducing  the  percentage 
of  tax  on  gross  income,  and  suspend  pay- 
ment for  a  period  of  two  years,  ultimately 
requiring  payment  thereof  with  a  low  rate 
of  interest  whenever  the  revenues  of  the 
companies  will  permit,  and  before  any  divi- 
dends are  paid. 

4.  Regulate  properly  Jitneys  or  automo- 
biles transporting  passengers  for  hire  in 
and  along  public  highways,  so  as  to  elim- 
inate   unjust    and    unnecessary    competition. 

5.  Amend  the  companies'  charters  to 
permit  them  to  maintain  and  operate  motor 
vehicles  for  the  transportation  of  freight 
and  passengers  along  the  routes  and  high- 
ways over  which  they  already  have  charter 
rights  to  operate  electric  railways,  and 
along  such  other  routes  and  highways  a.s 
the  Public  Utilities  Commission  shall  find 
to  be  of  public  convenience  and  necessity. 

The  automobile  or  motor  vehicle  is  an 
Important  factor  and,  with  the  constantly 
improved  State  highways,  will  in  the  future 
be    a    still    more    important    factor    in    ail 


kinds  of  short-haul  or  intrastate  trans- 
portation. In  the  natural  development  of 
this  kind  of  public  service  the  chartered 
electric  railway  companies  should  have  the 
opportunity  of  developing  their  transporta- 
tion systems  along  such  lines  as  the  public 
may  demand. 

6.  Loan  to  the  electric  railways  new 
capital  for  necessary  extensions  and  better- 
ments, but  not  without  the  approval  of  the 
State  board  of  control  and  of  the  Public 
Utilities  Commission  as  to  amount,  security 
and  general   terms  and   conditions   thereof. 

If  such  relief  is  granted  and  at  the 
end  of  two  years  is  found  to  be  insuf- 
ficient, Mr.  Higgins  believes  formerly 
successful  electric  railways  are  doomed 
and  must  be  abandoned  or  taken 
over  by  the  State  and  operated  by 
the  public  at  public  expense.  In  his 
opinion,  however,  if  there  is  a  public 
demand  and  necessity  for  electric  rail- 
way transportation,  as  he  believes  there 
is,  and  all  other  similar  forms  of  public 
transportation  on  the  highways  are  pub- 
licly regulated  and  controlled  so  as  to 
avoid  unreasonable  or  destructive  com- 
petition, then  electric  railways,  relieved 
of  undue  burdens,  should  be  self-sup- 
porting as  any  business  industry. 


$1,100  to  the  St.  Louis  Conscience 
Fund 

Restitution  of  $1,100  stolen  from  the 
United  Railways,  St.  Louis,  Mo.,  in  one 
year's  time  by  a  former  conductor  is  the 
unique  experience  of  Richard  McCul- 
loch,  president  of  the  company. 

The  first  payment  from  the  former 
conductor  came  recently  in  the  form 
of  a  check  for  $100  accompanied  by  a 
letter  postmarked  at  a  town  in  Iowa. 
In  this  letter  the  writer  expressed  his 
penitence  over  having  taken  the  com- 
pany's money.  It  was  written  in  the 
same  vein  of  other  letters  Mr.  McCul- 
loch  has  received  at  intervals  from  con- 
science-stricken pilferers,  but  in  two 
important  respects  it  was  different 
being  signed  with  the  full  name  and 
address  of  the  sender.  The  amount, 
too,  was  larger  than  the  average  con- 
tribution to  the  conscience  fund. 

In  acknowledging  receipt  of  the  let- 
ter and  the  $100  President  McCulloch 
complimented  the  former  conductor  up- 
on his  manliness  in  confessing  his  mis- 
deeds and  making  amends. 

About  two  weeks  later  President  Mc- 
Culloch received  another  letter  from 
the  conductor  in  Iowa  inclosing  an  in- 
dorsed negotiable  note  for  $1,000. 

A  search  of  the  records  showed  that 
the  signer  of  the  letter  was  a  conductor 
on  the  suburban  line  for  about  a  year 
in  1904-1905  and  according  to  his  own 
confession  took  money  which  apparently 
he  invested  in  Oklahoma  land.  There 
were  no  black  marks  against  the  man's 
record  while  with  the  company  and  he 
was  not  under  suspicion. 


Government  on  Relief  Work 

Recent     Conference     of     Mayors     and 

Governors   Seems   About  to 

Bear  Fruit 

Roger  W.  Babson  of  the  information 
and  educational  service  of  the  Depart- 
ment of  Labor,  and  Eugene  Meyer,  Jr., 
managing  director  of  the  War  Finance 
Corporation,  are  working  on  a  gov- 
ernment relief  program  for  the  elec- 
tric railways,  according  to  Washington 
reports.  One  of  the  measures  which,  it 
is  hoped,  will  be  brought  about  is  the 
immediate  cancellation  of  unnecessary 
taxation  of  the  companies. 

Five-Cent  Fare  Doomed 

Mr.  Babson  declared  on  March  19 
that  he  regarded  the  5-cent  fare  as 
doomed.  Cost  of  operation,  he  stated, 
has  reached  the  point  where  companies 
no  longer  are  able  to  keep  going  on  the 
old  rate  of  fare. 

The  recent  conference  of  Mayors  and 
Governors  held  in  Washington  appar- 
ently has  spurred  the  government  to  a 
realization  that  the  electric  railway 
problem  has  become  a  matter  of  mate- 
rial importance  and  concern.  It  will  be 
recalled  that  the  conference  adopted  a 
resolution  asking  the  government  to 
investigate  the  traction  situation  and 
recommend  relief  where  needed. 

An  appeal  has  been  made  also  by 
the  American  Electric  Railway  Asso- 
ciation that  the  government  appoint  a 
commission  to  investigate  railway  con- 
ditions and  authorize  measures  for 
stabilizing  the  industry. 

The  United  States  Census  Bureau 
has  been  getting  up  some  electric  rail- 
way figures,  one  of  the  compilations 
showing  that  seventy-two  companies 
which  had  a  combined  net  income  of 
$4,000,000  in  1912  experienced  a  def- 
icit of  $544,000  in  1917,  before  war 
conditions  had  begun  to  affect  the  com- 
panies most  seriously. 

Relief  Commission  Planned 

The  plan  of  relief  for  the  electric 
railways,  already  tentatively  worked 
out  by  the  Treasury  Department  and 
the  Department  of  Labor,  provides,  it 
is  stated,  for  a  commission  of  five  mem- 
bers or  one  representative  each  for  the 
Treasury  Department,  Department  of 
Labor,  Department  of  Commerce,  the 
banks  of  the  country  and  the  electric 
railways.  Powers  of  the  proposed  com- 
mission will  be  similar  to  those  of  the 
National  War  Labor  Board.  The  belief 
was  indicated  recently  in  government 
circles  that  the  electric  railway  situa- 
tion has  become  so  serious  that  the 
creation  of  a  federal  body  to  deal  with 
the  problems  of  the  companies  prac- 
tically is  a  certainty. 
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Mr.  Babson  is  of  the  opinion  that  so 
far  as  the  local  railways  in  the  Dis- 
trict of  Columbia  are  concerned  the  lo- 
cal Public  Utilities  Commission  has  suf- 
ficient authority  to  stabilize  the  local 
lines  by  installing  a  service-at-cost  plan 
or  the  so-called  Currier  method  of  slid- 
ing fares   and  sliding  dividends.     Mr. 


Babson  will  discuss  in  a  series  of  arti- 
cles in  the  Washington  Star  the  practi- 
cal application  of  such  methods.  He 
has  pointed  out  that  relief  for  the  com- 
panies in  the  form  of  cancellation  of 
unnecessary  taxes  could  not  be  accom- 
plished by  the  commission,  but  rather 
by  congressional  action. 


"The  Good  of  the  Service" 

The  Kansas  City  Railways  Provides  New  Representation  and 
Co-operation  for  Employees 


The  Kansas  City  (Mo.)  Railways  has 
announced  a  plan,  effective  April  1,  for 
bringing  Into  one  big  family  the  new 
organization  built  up  as  a  result  of  the 
recent  strike.  Following  the  motto, 
"For  the  Good  of  the  Service,"  the  com- 
pany purposes  to  deal  directly  only  with 
representatives  elected  by  all  the  em- 
ployees rather  than  with  committees  of 
any  organization  to  which  but  a  portion 
of  the  men  belong.  It  is  believed  that 
with  the  co-operation  of  the  employees, 
the  present  financial  difficulties  can  be 
obliterated.  If  this  can  be  done,  it  is 
the  desire  of  the  company  that  the  em- 
ployees shall  share  in  the  profits 
through  increased  wages  and  other  re- 
wards. 

Every  employee  is  urged  to  make  sug- 
gestions. All  those  adopted  will  be  suit- 
ably rewarded,  and  the  name  of  the  em- 
ployee making  the  suggestion  will  be 
placed  on  the  list  of  those  in  line  for 
promotion.  Suggestions  are  to  be  de- 
posited in  a  box  placed  for  this  purpose 
in  every  department.  The  reward  will 
be  determined  by  practical  working 
value  of  the  suggestions. 

Committees  for  Each  Division 
Committees  are  to  be  formed  at  each 
division  and  in  every  department.  In 
the  transportation  and  mechanical  de- 
partments there  shall  be  at  each  di- 
vision a  committee  composed  of  two 
transportation  employees,  one  mechan- 
ical department  employee,  the  foreman 
of  the  mechanical  department  and  the 
division  supervisor.  This  committee 
shall  meet  the  first  Monday  of  each 
month.  Recommendations  are  to  go  to 
the  superintendent  of  transportation  or 
superintendent  of  the  mechanical  de- 
partment. The  members  of  this  com- 
mittee, other  than  the  mechanical  de- 
partment foreman  and  the  division  su- 
pervisor, may  meet  when  necessary  dur- 
ing the  month  in  addition  to  the  above 
to  discuss  upon  service  suggestions. 
This  committee  shall  dispose  of  these 
cases  either  by  its  owa  action  or  by 
requesting  a  hearing  by  the  supervisor. 
The  members  of  the  various  carhouse 
committees  are  to  form  the  general 
transportation  committee,  which  shall 
include  the  superintendent  of  the  me- 
chanical department  and  the  superin- 
tendent of  transportation.  This  com- 
mittee shall  hold  regular  meetings  four 
times  a  year,  recommendations  arising 
therefrom  being  made  to  the  general 
manager. 

Similar  committees  shall  be  formed 
in  the  power,  shop,  electrical  and  track 
departments.  Each  committee  shall  con- 


sist of  the  head  of  the  department  and 
three  employees.  Meetings  shall  be 
held  under  the  same  rules  as  those 
above  specified  for  division  committees. 

All  members  of  committees  other 
than  officials  shall  be  paid  their  regular 
rate  or  at  least  $5  per  month  for  their 
time  on  these  committees.  To  be  eligi- 
ble for  committee  membership  an  em- 
ployee must  have  been  in  the  service  of 
the  company  for  at  least  three  years. 

It  is  stipulated  that  there  shall  be  no 
interference  or  dictation  in  the  work  of 
these  committees  from  any  official  of 
the  company.  The  committees  are  to 
be  elected  each  year  by  secret  ballot, 
any  eligible  man  being  allowed  to  nom- 
inate himself. 

Handling  Appeals 

Any  employee  either  individually  or 
through  his  carhouse  committee,  or 
the  committee  on  its  own  initiative, 
shall,  in  the  case  of  a  desire  to  appeal 
from  the  decision  of  an  officer,  address 
a  request  direct  to  the  superintendent 
of  transportation,  the  superintendent  of 
the  mechanical  department  or  the  gen- 
eral manager.  Those  in  the  transporta- 
tion department,  after  a  hearing  by  the 
superintendent  of  transportation  or  su- 
perintendent of  division  mechanical  de- 
partment, may  request  a  review  by  the 
general  manager.  A  final  appeal  may 
be  made  to  the  president. 

Each  officer  named  is  to  announce 
a  day  not  less  than  once  a  month  at 
which  time  he  shall  receive  any  em- 
ployee or  committee  of  employees  on 
any  matter  affecting  the  interests  of  the 
employees  or  "The  Good  of  the  Service." 

Betterment  plans  now  in  effect,  which 
are  available  to  all  employees  and  will 
be  continued,  are  as  follows: 

A  building,  savings  and  loan  association 
whereby  employees  may  deposit  savings 
and  which  guarantees  at  least  6  per  cent 
interest    in    addition    to    accrued    earnings. 

Free  legal  aid  bureau,  by  which  any  em- 
ployee of  the  company  may  secure  legal 
advice  without  charge. 

A  pension  fund  whereby  employees  who 
have  been  in  the  service  of  the  company 
twenty  years  may  receive  a  monthly  sum 
based  on  average  earnings  and  length  of 
service  tor  life. 

The  company  also  maintains  in  hospital." 
in  the  city  a  number  of  rooms  which  are 
available  for  the  use  of  employees  up  to 
their  capacity. 

There  now  exists  among  the  employees 
<an  organization  known  as  the  Kansas  City 
Railways  Employees'  Brotherhood.  The 
company  is  in  full  accord  with  the  spirit 
and  purposes  of  this  organization,  which 
provides  sick  and  accident  Insurance  bene- 
fits at  a  very  low  cost.  The  company,  in 
order  to  assist  its  employees  secure  these 
insurance  benefits,  will  contribute  toward 
the  cost  of  insurance  50  cents  per  month 
per  member  in  accordance  with  the  by- 
laws of  this  organization.  This  associ- 
ation is  open  to  the  employees  of  the  com- 
pany, but  is  not  compulsory. 


Reasons  for  City's  Purchase 

Detroit     Street     Railway     Commission 

States  Why  Purchase  Plan  Was 

Preferable  to  Competition 

In  a  statement  issued  by  the  Street 
Railway  Commission  of  Detroit,  Mich., 
the  board  points  out  that  "piecemeal" 
construction  of  a  railway  system  by 
the  city  to  compete  with  the  Detroit 
United  Railway  would  be  a  lengthy 
and  costly  procedure  and  asserts  that 
the  company  would  combat  by  every 
means  the  building  up  of  a  municipal 
system  to  compete  with  its  lines.  The 
statement  follows  substantially  in  full: 

In  its  deliberations,  the  Board  of  Street 
Railway  Commissioners  gave  earnest  con- 
sideration to  the  so-called  "piecemeal"  plan 
of  constructing  a  railway,  after  the  manner 
of  San  Francisco. 

The  board  is  conscious  of  the  fact  that 
many  sincere  advocates  of  municipal  own- 
ership favor  this  method  of  acquiring  a 
street  railway  system,  but  a  thorough 
study  convinced  the  board  that  the  "piece- 
meal" plan  would  be  a  difficult  and  lengthy 
way   of   Improving  conditions. 

In  the  words  of  Mayor  Couzens,  the  board 
believes,  that  "time  is  the  essence  of  the 
problem." 

To  begin  with,  the  Detroit  United  Rail- 
way is  to-day  in  possession  of  the  most  de- 
sirable routes  for  street  railway  lines. 
While  it  is  true  that  the  city  might  order 
the  company  from  streets  where  its  fran- 
chises have  expired,  such  a  course  would 
mean  a  cessation  of  service  for  several 
months,  inasmuch  as  the  railway  would 
have  three  months'  time  to  remove  its 
tracks  and  restore  the  streets. 

Should  the  city  resort  to  the  alternative 
and  construct  lines  on  parallel  streets,  an 
economic  waste  would  result  in  the  end, 
even  if  the  Detroit  United  Railway  was 
forced  into  bankruptcy,  for  unquestionably 
the  city  would  wish  to  run  its  cars  over 
the  main  arteries,  leaving  the  tracks  which 
it  had  constructed  during  warfare  as  waste. 

It  Is  certain  that  the  Detroit  United  Rail- 
way would  oppose  the  construction  of  the 
city  system  every  inch  of  the  way.  This 
would  at  least  result  in  delay,  which  is  not 
desirable. 

Even  if  the  city  were  successful  in  con- 
structing units  of  a  system,  the  absence  of 
transfer  privileges  with  the  lines  of  the 
privately  owned  company  would  prove  a 
serious  inconvenience. 

In  the  opinion  of  the  board,  therefore,  a 
purchase  by  agreement  was  preferable  to 
lengthy  warfare  for  the  following  reasons: 

1.  Provided  the  people  ratify  the  purchase 
agreement,  the  city  comes  into  immediate 
possession  of  the  present  system  and  can 
plan  without  delay  for  the  building  of  ex- 
tensions and  the  addition  of  cars  to  im- 
prove the  service. 

2.  Lawsuits,  economic  waste,  through 
construction  of  parallel  and  competing  lines, 
are  avoided,  and  no  interruption  of  serv- 
ice Is  involved. 

3.  Experience  has  shown  us  that  the 
longer  the  city  delays  entering  into  an 
agreement  with  the  company,  the  more  It 
will  have  to  pay  for  the  property.  Four 
vears  ago  It  could  have  been  purchased  for 
approximately  $25,000,000,  and  the  likeli- 
hood is  that  if  purchase  of  the  system  Is 
now  deferred,  the  city  will  be  the  loser, 
rather  than  the  gainer. 

4.  The  city  must  plan  for  a  comprehen- 
sive rapid-transit  system.  Lengthy  war- 
fare with  the  Detroit  United  Railway  will 
postpone  progress  in  this  direction. 

5.  The  city  will  be  permitted  to  operate 
the  railway  beginning  July  1.  1919,  in  the 
interest  of  the  people  of  Detroit,  and  not 
in  the  interest  of  stockholders. 

6.  The  problem  which  has  hindered  the 
development  of  Detroit  for  more  than  a 
score  of  years  will  be  settled  quickly  and 
for  all  time. 

In  this  connection  it  is  well  to  recall 
that  the  question  of  the  purchase  of 
the  property  of  the  railway  within  the 
city  by  the  city  for  $31,500,000  as 
agreed  mutually  between  the  represen- 
tatives of  the  city  and  the  officials  of 
the  company  will  be  presented  to  the 
voters  at  the  election  on  April  7  for 
their  approval. 
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Washington  Men  Favored 

Many  Points  Not  Previously  Agreed  to 
Between  Railway  and  Men  De- 
cided in  Favor  of  Latter 

With  a  few  minor  and  unimportant 
exceptions,  the  National  War  Labor 
Board,  in  a  decision  made  public  in 
connection  with  the  dispute  between 
the  Washington  Railway  &  Electric 
Company,  Washington,  D.  C,  and  its 
motormen  and  conductors,  awards  to 
the   men   all   they  contended   for. 

Many  Points  Settled  Previously 

Fourteen  disputed  points  had  been 
agreed  to  by  the  contending  parties  be- 
fore the  matter  was  submitted  to  Joint 
Chairmen  Taft  and  Manly  for  final  ad- 
judication. These  points,  at  the  re- 
quest of  the  men,  were  incorporated  in 
the  award.  The  award  provides  sub- 
stantially as  follows: 

The  company  is  to  meet  and  treat  with 
duly  accredited  committees  representing 
the  men  on  all  questions  and  grievances 
which  may  arise. 

There  is  to  be  no  discrimination  by  the 
company  against  men  on  account  of  union 
affiliations  or  membership  in  any  labor  or- 
ganization. 

Properly  accredited  representatives  of  the 
men  who  have  duties  to  perform  in  connec- 
tion with  the  office  to  which  they  are 
properly  elected  are  to  be  given  leave  of 
absence  by  the  company  to  attend  to  such 
duties. 

If  a  man  is  suspended  or  discharged 
without  sufficient  cause  he  Is  to  be  restored 
to  his  former  position  without  loss  of  pay. 

All  schedules  are  to  be  made  with  a  view 
to  furnishing  the  best  possible  worlting  con- 
ditions, and  straight  runs,  whenever  prac- 
ticable, are  to  be  elven  the  men. 

No  regular  assigned  run  Is  to  pay  less 
than  eight  hours  a  day. 

The  company  is  to  pay  straight  time  for 
all  swings  of  one  hour  or  less  than  one 
hour. 

Where  men  report  for  duty  and  begin 
their  run  they  are  to  receive  pay  for  lull 
time,  whether  the  run  is  completed  or  not. 

Men  holding  runs  that  do  not  appear  on 
holiday  or  Sunday  schedules  are  not  to  be 
required  to  report  on  such  days  except 
under  unusual  conditions. 

The  wages  for  motormen  and  conductors 
are  fixed  at  43  cents  an  hour  for  the  first 
three  months,  46  cents  for  the  next  nine 
months  and  48  cents  thereafter. 

The  men  will  be  permitted  to  post  notices 
In  each  car  and  in  other  ways  protect  them- 
selves against  possible  imposition. 

Motormen  and  conductors  will  receive  pay 
for  the  time  necessary  for  them  to  go  to 
the  general  office  and  make  reports. 

The  requests  not  granted  by  the 
board  relate  to  additional  pay  for 
operating  hand-brake  cars,  time  and  a 
half  for  intervening  time,  twenty 
minutes  for  meal  relief,  ten  minutes 
for  turning  in  car  receipts  and  free 
passes.  In  this  connection  the  board 
said: 

These  requests  are  not  granted  and  no 
change  Is  required  In  the  present  practice 
In  regard  to  these  specific  matters. 

Award  Effective  Immediately 

The  award  is  to  take  effect  imme- 
diately and  will  continue  until  the  end 
of  the  war,  "as  announced  by  executive 
proclamation."  Either  party,  however, 
may  reopen  the  case  before  the  board 
at  periods  of  six  months'  interval  be- 
grinning  Oct.  1. 

The  board  was  silent  on  the  request 
of  W.  McK.  Clayton  that  it  pass  on 
the  question  of  whether  the  people  of 
Washington  should  be  made  party  to 
the  dispute.  Mr.  Clayton  filed  a  brief 
in  which  he  declared  that  as  the  Wash- 


ington Railway  &  Electric  Company  is 
a  public  utility  corporation  and  as 
the  people  must  pay  any  additional 
expenses  assumed  by  the  company 
through  an  advance  in  wages  or  a  re- 
duction in  working  hours,  they  ought 
to  be  heard  in  any  contention  between 
the  parties. 


Missouri  Commissioners 
Reappointed 

The  Senate  of  Missouri  has  confirmed 
the  reappointment  of  William  G. 
Busby,  chairman  of  the  Public  Utilities 
Commission  of  Missouri,  and  Edwin  J. 
Bean,  as  members  of  the  commission. 
Both  were  reappointed  for  a  term  of 
six  years.  Announcement  has  also  been 
made  that  R.  P.  Spencer,  St.  Louis, 
actuary  of  the  State  Insurance  Depart- 
ment, will  succeed  A.  Z.  Patterson  as 
chief  counsel  for  the  commission. 


Utility  Bills  Before  Legislature 

No  less  than  twenty  bills  affecting 
public  utilities  have  been  introduced  in 
the  Legislature  of  Illinois.  Several  of 
these  bills  are  for  the  complete  repeal 
of  the  public  utilities  act,  but  so  far 
these  do  not  seem  to  have  met  with 
favor.  Another  bill  amends  the  pub- 
lic utilities  act  by  defining  taxicab 
drivers  and  operators  as  a  public  util- 
ity whether  or  not  transportation  is 
over  a  definite  route,  or  between  fixed 
terminals,  while  still  another  defines 
motor-bus  and.  motor  transportation 
lines  operating  between  two  or  more 
cities  as  a  public  utility,  and  subject  to 
the  provisions  of  the  public  utility  act. 

A  bill  known  as  the  home  rule  mu- 
nicipal league  measure  provides  that 
any  city  or  municipality  may  elect  by 
franchise  ordinance,  when  referred  to 
the  people  at  a  regular  or  special  elec- 
tion and  receiving  a  majority  of  the 
votes  cast,  to  withdraw  from  the  juris- 
diction of  the  commission,  and  regulate 
the  public  utilities  within  its  bounda- 
ries. The  act  further  provides  that 
cities  may  go  back  under  the  commis- 
sion by  the  same  procedure. 

A  bill  which  greatly  curtails  the  pow- 
ers of  the  commission  provides  that 
nothing  in  the  public  utilities'  act  shall 
give  the  commission  the  power  or  au- 
thority to  revise,  alter  or  modify  in  any 
way  contracts  entered  into  in  good  faith 
between  municipalities  and  public  utili- 
ties, or  the  conditions  of  any  franchise, 
license  or  permit  to  engage  in  business 
in  any  such  municipality  as  a  public 
utility. 

There  is  also  a  bill  for  the  protection 
of  streets,  roads  and  highways  of  the 
State  by  prescribing  the  maximum 
loads,  rate  of  speed  and  width  of  tires 
of  commercial  motor  vehicles  used 
thereon.  From  the  standpoint  of  the 
electric  railways  this  measure  does  not 
seem  to  go  far  enough,  and  it  is  felt 
that  a  bill  should  be  passed  which 
would  require  motor  transportation 
companies  operating  over  the  highways 
of  the  State  to  pay  compensation  for 
the  use  of  the  roads,  either  on  a  mile- 
age or  per-ton  basis. 


Honolulu  Wants  a  New  Deal 

Honolulu  has  a  franchise  problem, 
for  which  the  Honolulu  Rapid  Transit 
&  Land  Company,  through  its  presi- 
dent, L.  T.  Peck,  is  seeking  a  solution. 
The  present  franchise  was  granted  in 
1898  for  thirty  years  by  the  govern- 
ment of  Hawaii  to  local  people  who 
took  over  from  foreign  interests  the 
then  existing  indifferent  tramways  and 
merged,  modernized  and  extended  them, 
carrying  out  improvements  far  beyond 
the  requirement  specified  in  the  new 
grant.  Provision  was  made  in  the 
franchise  grant  to  the  new  company 
for  a  capital  stock  sinking  fund,  definite 
contributions  to  which  from  earnings 
were  to  take  percedence  to  the  right 
of  the  government  to  any  part  of  the 
company's  income.  Deposits  to  this 
fund,  however,  have  long  been  diverted 
to  extensions.  The  time  has  come  now 
when  this  can  no  longer  be  done  if  the 
interests  of  the  stockholders  are  to  be 
properly  protected  and  the  company  has 
announced  that  henceforth  it  proposes 
"to  fulfill  to  our  stockholders  the  duty 
of  protecting  them  by  making  all  pos- 
sible deposits  to  such  fund." 

This  policy  if  put  into  effect  will 
work  materially  to  the  disadvantage  of 
the  city  by  throttling  the  work  of  ex- 
pansion carried  out  by  the  company  in 
the  past  and  this  is  being  pointed  out 
by  Mr.  Peck  to  the  local  authorities. 
Honolulu  needs  further  additions  to  its 
transit  system,  but  the  company  cannot 
carry  its  liberal  policy  of  the  past  any 
further  unless  it  is  put  into  a  position 
to  do  so.  This  is  generally  realized  in 
some  quarters  and  the  Governor  has 
already  recommended  to  the  1919  Leg- 
islature the  enactment  of  an  appro- 
priate bill  to  settle  the  franchise  mat- 
ter so  that  a  franchise  act  acceptable 
to  the  city  and  the  company  can  be 
sent  on  to  Washington  for  confirma- 
tion. Mr.  Peck  has  summarized  the 
franchise  conditions  necessary  to  insure 
a  continuation  of  the  policy  of  expan- 
sion which  has  been  in  effect  in  the 
past.  In  this  connection  he  said  in  a 
recent  public  statement: 

The  extended  franchise  should  be  flexible 
enough  in  its  terms  as  to  rates  and  gov- 
?rnment  charges,  under  commission  con- 
trol, that  the  revenues  will  always  be  suffi- 
cient to  provide  the  very  Isest  of  service 
and  a  fair  return  on  the  capital  already 
invested  and  on  that  yet  to  be  sought  for 
Immediate  and  future  expansions. 


War-Time    Privilege    Withdrawn 

The  Council  of  Danville,  111.,  has  can- 
celed an  ordinance  made  for  the  period 
of  the  war  which  allowed  the  Illinois 
Traction  System  to  haul  coal  through 
the  streets  at  all  times  during  the  day 
and  night.  The  original  ordinance  pro- 
vided that  coal  be  hauled  only  between 
the  hours  of  midnight  and  6  a.m.  The 
demand  for  coal  became  so  urgent  dur- 
ing the  winter  of  1917-1918  and  the 
difficulties  of  transportation  so  great 
that  the  Councils  of  Danville,  Cham- 
paig:n,  Urbana  and  other  cities  in  which 
the  Illinois  Traction  Company  operates 
allowed  cars  of  coal  to  be  hauled  at 
any  time. 
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Seattle  Is  on  Trial,  Says 
Mayor  Hanson 

It  is  announced  that  thB  remittitur  in 
the  State  Supreme  Court  hearing  to 
test  the  legality  of  the  deal  for  the  pur- 
chase of  the  railway  property  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company  by  the  city  of  Seattle,  will  be 
filed  on  April  6.  It  is  announced  that 
the  company  will  be  ready  to  turn  over 
the  property  any  time  after  that  date. 
It  is  understood  the  date  of  actual 
transfer  depends  only  on  the  time  re- 
quired in  signing  the  15,000  utility 
bonds  issued  in  payment  for  the  lines. 
Mayor  Ole  Hanson  has  been  forced  to 
take  a  vacation  and  Acting  Mayor  W. 
D.  Lane  will  fall  heir  to  the  job  of 
signing  13,400  of  the  bonds. 

In  his  message  to  the  City  Council 
before  leaving  the  city.  Mayor  Hanson 
urged  co-operation  in  all  departments 
of  the  city  government,  and  particularly 
with  the  handling  of  the  railway  prob- 
lem.    He  said  in  part: 

If  you  play  petty  politics  and  refuse  to 
establish  fares  that  In  all  experience  have 
proved  necessary ;  if  you  make  for  votes 
and  not  for  service,  naught  but  disaster 
can  overtake  the  municipal  railway  ven- 
ture. If,  on  the  other  hand,  we  give  the 
people  of  Seattle  service  and  charge  a  fair 
rate,  and  use  our  best  business  judgment, 
our  municipal-owned  system  will  prove  a 
beacon  light  to  other  cities  throughout  the 
country. 


to  the  former  level,  but  it  will  become  a 
question  for  the  companies  in  the  surface 
lines   to   take   under  consideration. 

The  companies  in  June,  1917,  entered 
into  a  contract  with  the  employees  running 
for  three  years,  or  until  June,  1920.  In 
this  contract  increases  in  wages  were  pro- 
vided for  amounting  to  a  total  of  about 
?1. 000, 000  a  year.  This  contract  has  until 
June  of  next  year  to  run,  and  it  is  held 
by  the  companies  that  with  the  end  of  the 
war  there  will  be  a  reversion  to  conditions 
under  the  original  contract 

There  is  not  at  this  time  any  suggestion 
as  to  what  the  companies  will  do.  They 
merely  assert  that  the  occasion  for  the 
increase  of  $3,700,000  will  have  passed  with 
the  signing  of  the  peace  treaty  and  that 
they  will  be  under  no  legal  obligation  to 
continue  the  existing  scale  of  wages. 


the  city  whereby  the  local  lines  of  the 
International  will  be  placed  under  mu- 
nicipal control.  Mr.  Richey  and  James  E. 
Allison,  Jr.,  St.  Louis,  the  company's 
representative,  have  held  several  in- 
formal conferences  and  efforts  are  now 
being  made  to  agree  upon  a  third  mem- 
ber of  the  board.  The  designation  ot 
the  third  member  is  expected  to  be 
made  within  the  next  ten  days. 

Company  Is  Opposed  to  Franchise 
Modification. — A  refusal  to  consent  to 
amendments  to  the  Tayler  grant  was 
made  by  President  John  J.  Stanley  of 
the  Cleveland  Railway  at  the  first  of 
a  series  of  daily  meetings  to  consider 
the  railway  proposition.  Coupled  with 
this  refusal  was  the  assertion  by  Mr. 
Stanley  that  he  would  prefer  municipal 
ownership  and  operation  of  the  com- 
pany's property  to  an  amended  fran- 
chise ordinance.  The  session  ended  ab- 
ruptly a  half  hour  after  it  convened,  but 
another  meeting  will  be  held  when 
Wants   Labor   Ruling   Modified. — The    amendments  proposed  by  Mayor  Davis 

Louisville  (Ky.)  Railway  has  asked  for    will   be   laid   before   executives   of  the 

a  modification  in  the  ruling  of  the  War    company. 

Labor  Board,  fixing  a  minimum  wage        War  Record  of  Byllesby  Properties.— 


of  40  cents  an  hour  for  common  labor, 
Sioux  City  Men  Want  More. — Train- 
men of  the  Sioux  City   (Iowa)   Service 
Company    have    served    notice    on    the 


The  third  edition  of  the  National  Ser- 
vice Record  of  H.  M.  Byllesby  &  Com- 
pany and  affiliated  companies  shows  an 
increase  of  256  men  in  the  service  since 


No  Bluffing  Here 

Too  often  electric  railway  com- 
panies crying  aloud  for  succor  are  con- 
sidered to  be  "bluffing"  and  instead  of 
the  fabled  bread  are  handed  a  stone  in 


company  that  when  the   present  wage  July  1,  1918,  making  a  total  of  951  so 

Scale  agreement  expires  on  May  1  they  engaged,  or  19  per  cent  of  the  organiza- 

will  demand  a  flat  increase  of  15  cents  tion's  male  employees.  Only  twenty  cas- 

an   hour.     They   are   receiving   30   and  ualties   are   recorded,   nine   deaths,   ten 

35  cents  under  the  present  agreement,  wounded  men  and  one  man  missing  in 

Louisville  Camp  a  Permanent  Site.—  action.     On  Jan.  1,  1919,  270  men  had 

The  investment  in  equipment  installed  °^^"  engaged  overseas  and  112  had  re- 

tQ    connect    Camp    Taylor   with    Louis-  *"™®*^  *°  <='^'^  '•*«•     ^°^^  **>»"  $2,500,- 


their    trouble.      To    this    fact    Norton,     .,    ^ ^.„.     ^v,^..„-  ... 

Mass.,  is  just  awaking.     The  story  of    ville,   Ky.,   will   probably  be   converted  ""^  '^^^  subscribed  by  the  organization 

the  Norton,  Taunton  &  Attleboro  Street     from  a  temporary  to  a  permanent  asset  ^^     '*^  employees  to  the  four  Liberty 

to  the  Louisville  Railway  as  it  has  been  L°ans,  more  than  $66,000  was  invested 

announced   from    Washington   that   the  '"  ^^^  savings   certificates   and   thrift 

camp  will  be  one  of  fifteen  permanent  st^i^Ps.  and  they  gave  more  than  half  a 


Railway,  Norton,  Mass.,  is  best  told 
perhaps  by  the  following  dispatch  from 
that   city   to  the   Pawtucket   Times: 


Many  people  believed  that  the  threat  to 
discontinue  the  road  was  a  bluff  and  was 
something  that  would  never  occur,  but  cer- 
tain facts  brought  out  during  the  past  few 
days  leave  the  plain  truth  that  the  road 
must  be  sold  within  a  very  short  time  to 
satisfy  the  orders  of  the  Comptroller  in 
Washington,  and  the  matter  is  entirely  out 
of  the  hands  of  the  bondholders,  the  agents 
of  the  road  or  even  the  town  and  city  of- 
ficials, through  whose  communities  the  line 
passes.  A  bank  in  Lowell  that  held  70 
per  cent  of  the  bonds  of  the  road  failed 
about  four  years  ago  and  at  that  time  paid 
only  90  per  cent  to  the  depositors.  As  the 
bank  was  under  national  supervision  -the 
Comptroller  has  ordered  the  road  sold  so 
that  the  other  10  per  cent  may  now  be 
paid  the  depositors.  A  junk  dealer  has  been 
over  the  line  and  offered  $120,000,  but  the 
sale  is  being  withheld  as  long  as  possible 
to  allow  the  municipalities  or  private  citi- 
zens to  make  as  large  a  bid  so  that  the 
line  will  be  left  for  the  use  of  the  public. 
In  1917  the  road  was  assessed  for  $240,000 
Coming  from  a  federal  officer  the  order 
to  sell  must  be  taken  seriously  and  the 
voters  will  have  a  chance  to  cast  one  of 
the  most  important  votes  of  their  lives  at 
the  special  meeting  which  will  be  called 
shortly. 


federal  military  posts. 

City    May   Acquire   Outside    Lines. — 

The  Senate  of  the  State  of  Washington 
has  passed  Representative  Guie's  bill 
authorizing  the  extension  and  operation 
of  municipally-owned  electric  railways 
to  a  point  not  to  exceed  8  miles  outside 
of  its  corporate  limits.  The  bill  will  en- 
able the  city  of  Seattle  to  acquire  the 
Seattle  &  Rainier  Valley  Railway. 

Wants  Appropriation  for  Rapid  Tran- 
sit Work. — The  Public  Service  Commis- 
sion for  the  First  District  of  New  York 
has  asked  the  Board  of  Estimate  of 
New  York  City  to  appropriate  $577,060 
for  rapid  transit  expenses  during  the 
second  quarter  of  the  year.  This 
amount  will  provide  for  the  expansion 
of  the  number  of  employees  for  the  pur- 
pose of  rushing  plans  for  the  remaining 


million  dollars  to  various  charities. 


Programs  of  Meetings 

New    York    Electric    Railway 
Association 

The  thirty-seventh  annual  meeting  of 
the  New  York  Electric  Railway  Asso- 
ciation will  be  held  at  the  Fort  William 
Henry  Hotel,  Lake  George,  on  June  7. 


Southwestern  Electrical  &  Gas 
Association 

At  a  meeting  of  the  executive  com- 
mittee of  the  Southwestern  Electrical 
&  Gas  Association  held  on  March  17  it 
was  decided  to  hold  a  three-day  conven- 
tion on  May  12,  13  and  14.    The  mom- 


-  ing  of  the  first  day  will  be  devoted  to 
work,  so  that  contracts  may  be  let  at  committee  meetings,  and  the  mornings 
the  earliest  moment.     Only  by  making    of  the  other  two  days  to  separate  op- 


Chicago  Wage  Question  Reviewed 

The  wage  situation  on  the  Chi- 
cago (111.)  Surface  Lines  has  been 
summed  up  by  the  Chicago  Tribune  as 
follows: 

It  is  understood  to  be  the  view  of  at- 
torneys for  the  Chicago  Surface  Lines  that 
wuh  the  ending  of  the  war  the  increased 
wage  scale  will,  in  equity,  automatically 
terminate.     It  is  not  expected  that  the  War 


some  such  provision,  the  commission  has 
pointed  out,  can  the  remaining  portions 
of  the  dual  system  be  rushed  to  com- 
pletion. 

Professor  •  Richey     Accepts.  —  Prof. 

A-lbert  S.  Richey  has  accepted  his  desig- 
nation as  the  city's  representative  on 
the  board  of  arbitration  which  will  try 
to    effect    an    agreement    between    the 


Labor   Board  will  recommend   a   reduction    International  RaiIway,Buffalo,N.  Y.,  and 


crating  sessions  of  the  gas,  electric 
light  and  power,  and  the  street  and 
interurban  railways.  In  the  afternoons  of 
all  three  days  will  be  general  sessions. 
A  general  convention  committee  was 
appointed  with  A.  Hardgrave  as  chair- 
man. A  banquet  will  be  held  on  one 
of  the  evenings  of  the  convention  and 
will  be  in  charge  of  a  local  committee 
from  Galveston  and  Houston. 
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Financial  and  Corporate 


p.  R.  T.  Expenses  Rise 

Increase  of  $3,252,000  in  Operating  Ex- 
penses but  Gain  of  Only  $1,977,000 
in  Gross  Earnings  for  1918 

The  first  annual  report  of  the  Phila- 
delphia (Pa.)  Rapid  Transit  Company 
since  the  change  of  its  fiscal  year  to 
the  calendar  period  shows  what  is  called 
an  abnormal  increase  in  gross  earn- 
ings of  $1,977,501  or  6.65  per  cent  for 
1918.  This  gain  was  due  to  war-time 
activities.  The  passenger  earnings  rose 
$1,947,606  or  6.80  per  cent. 


of  approximately  12i  miles,  and  to  put 
the  road  into  operation  between  these 
points  at  the  earliest  possible  moment. 

The  new  company  will  issue  $200,000 
of  common  stock  and  $200,000  of  twenty- 
year  6  per  cent  gold  bonds,  with  interest 
payable  semi-annually,  the  first  interest 
payment  to  be  made  on  Jan.  1,  1920. 
The  bonds  are  to  be  sold  to  the  sub- 
scriber on  a  basis  of  $100  par  value 
of  bonds  and  $25  par  value  of  stock 
for  each  $100  in  cash. 

One  hundred  and  fifty  thousand  dol- 
lars of  the  stock  of  the  company  is  to 


COMPARATIVE  INCOME  STATEMENT  OF  PHILADELPHIA  RAPID  TRANSIT  COMPANY  FOR 


YEARS  ENDED  DEC.   31, 


1917  AND   1918 
, -1918- 


Amount 

Gross  passenger  earnings $30,568,788 

Receipts  from  other  sources; 1, 135,639 

Total  earnings $31,704,427 

Maintenance  and  renewals $4,755,664 

Operation  of  power  plants 2,719,097 

Operation  of  cars 8,951,880 

General 2,071,744 

Taxes 1,871,186 

Totalexpenses $20,369,571 

Net  earnings  from  oiieration $1 1,334,856 

Interest $2,31 4,649 

Rentals 7,365,391 

Sinking  fund — city  contract 1 20,000 

Total  fixed  charges $9,800,040 

Surplus $1,534,816 


Per 
Cent 
96.42 

3.58 


$28,621,182 
1,105,744 
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96.28 
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100  00       $29,726,926 
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64.25       $17,117,538       57  58 


35  75      $12,609,388       42.42 


7  30 

23.23 

0  38 


$2,260,310 

7,365,393 

120,000 


7  61 

24,78 
0.40 


30  91         $9,745,703       32.79 


4  84         $2,863,685         9.63 


The  operating  expenses,  however, 
were  excessively  high  in  1918,  owing  to 
the  enormously  increased  cost  of  both 
labor  and  material,  and  represented  an 
increase  of  $3,252,032  or  19  per  cent. 
The  fixed  charges  showed  a  net  increase 
of  $54,336,  caused  mainly  by  payment 
of  interest  on  passenger  cars  secured 
by  lease  from  the  government.  The  sur- 
plus for  the  year  was  but  $1,534,816,  as 
compared  to  $2,863,684  for  1917. 

Dividends  were  declared  from  the  sur- 
plus earnings  as  follows:  Payable  July 
31,  1918,  2i  per  cent,  $749,645,  and  pay- 
able Jan.  1,  1919,  2i  per  cent,  $749,645. 
The  full  comparative  income  statement 
for  the  last  two  calendar  years  is  given 
in  the  accompanying  table. 

A  considerable  part  of  the  annual  re- 
port is  devoted  to  a  striking  resume  of 
results  obtained  during  the  past  eight 
years  of  Stotesbury-Mitten  manage- 
ment. A  summary  of  information  on 
this  point  was  published  in  the  Elec- 
tric Railway  Journal  of  March  8, 
page  484. 


Plan  to  Reclaim  Richmond  & 
Chesapeake  Bay  Railway 

It  is  proposed  to  organize  the  Rich- 
mond-Ashland Railway,  Richmond,  Va., 
for  the  purpose  of  purchasing  the  right- 
of-way,  rails,  etc.,  from  the  Richmond 
&  Chesapeake  Bay  Railway  from  Ash- 
land to  Laburnum  station,  a  distance 


be  issued  to  J.  L.  Vaughan,  president  of 
the  Petersburg  &  Hopewell  Electric 
Railway,  and  his  associates,  who  agree 
to  advance  such  additional  funds  as 
may  be  necessary  for  the  maintenance 
and  operation'  of  the  road  during  a 
period  of  five  years.  These  stockholders, 
in  their  individual  capacity,  guaran- 
tee to  operate  the  road,  and  further 
guarantee  to  provide  payment  of  inter- 
est on  the  bond  issue  for  a  period  of 
two  years  should  the  earnings  of  the 
road  not  be  sufficient. 

The  funds  secured  from  the  sale  of 
the  bonds  are  to  be  used  for  corporate 
purposes  and  requirements  only,  and 
the  subscribers  to  the  bonds  and  stocks 
are  to  have  representation  upon  the 
board  of  directors. 

In  order  that  the  proposed  plan  shall 
become  operative  subscriptions  equal 
to  $150,000  cash  must  be  received  be- 
fore any  subscriptions  are  binding.  As 
soon  as  subscription^  to  the  sum  of 
$150,000  cash  have  been  received,  50 
per  cent  of  such  subscriptions  are  to 
become  due  and  payable  immediately 
to  the  American  Trust  Company,  Rich- 
mond, as  trustee.  Upon  the  organiza- 
tion of  the  company  the  remaining  50 
per  cent  will  be  payable  to  the  trustee. 
In  the  event  the  organization  of  the 
company  is  not  perfected,  and  the  prop- 
erty is  not  purchased  within  ninety 
days,  the  trustee  is  to  return  all  sub- 
scriptions to  the  subscribers. 


Skimming  Off  Financial  Slag 

All  Rhode  Island  Companies  Likely  to 

Go  Into  the  Melting  Pot  and  Come 

Out  a  Complete,  Amalgam 

A  bill  asking  for  a  charter  for  a  new 
corporation  to  take  over  the  whole  or 
any  part  of  the  electric  railway  sys- 
tem of  Rhode  Island  has  been  presented 
in  the  Rhode  Island  Legislature.  The 
measure  was  drawn  by  Attorney- 
General  Rice  with  the  full  consent  and 
approval  of  all  the  interests  concerned" 
in  the  present  complicated  affairs  of  the 
Rhode  Island  Company.  The  presenta- 
tion of  the  bill  was  made  in  order  that 
authority  might  be  obtained  from  the 
Legislature  before  its  adjournment,  as 
another  session  will  not  be  held  until 
1921. 

Conference  on  Reorganization 

Frank  H.  Swan,  Theodore  Francis 
Green  and  Zenas  W.  Bliss,  receivers  of 
the  Rhode  Island  Company,  conferred 
on  March  24  with  the  representatives 
of  the  various  interests  and  the  pro- 
posed reorganization  of  the  company 
was  thoroughly  discussed.  Attorney- 
General  Herbert  W.  Rice  represented 
the  State  of  Rhode  Island;  Mayor 
Joseph  H.  Gainer  represented  the  city 
of  Providence,  the  other  representatives 
being  Walter  F.  Angell  of  the  law  firm 
of  Edwards  &  Angell,  representing  the 
protective  committee  of  stockholders 
of  the  United  Traction  &  Electric  Com- 
pany; Michael  F.  Dooley,  representing 
the  protective  committee  of  the  bond- 
holders of  the  Rhode  Island  Suburban 
Railway;  Richard  B.  Comstock,  repre- 
senting the  bondholders  of  the  United 
Traction  &  Electric  Company;  Philip 
Spalding,  of  Estabrook  &  Company, 
Boston,  chairman  of  the  protective  com- 
mittee of  the  United  Traction  bond- 
holders; and  Nathaniel  W.  Smith, 
representing  the  New  York,  New  Haven 
&  Hartford  Railroad,  which  owns  the 
capital  stock  of  the  Rhode  Island  Com- 
pany. 

It  was  the  consensus  of  opinion  at 
the  conference  that  a  complete  re- 
organization of  the  company  with  the 
establishment  of  one  company  owning 
all  the  trackage  and  privileges  of  the 
present  numerous  lessor  companies,  as 
indicated  recently  in  the  ELECTRIC 
Railway  Journal,  was  the  only  solu- 
tion to  the  problem. 

Mayor  Wants   Corporate   Structure 
Simplified 

Mayor  Gainer  of  Providence  advo- 
cated the  amalgamation  of  all  the 
various  units  of  which  the  company  is 
at  present  composed  into  one  company 
and  the  simplification  of  its  organiza- 
tion so  that  the  public  could  appreciate 
its  position  and  obligations.  He  urged 
an  immediate  reduction  of  the  capital- 
ization as  essential  to  the  restoration 
of  public  confidence  and  he  declared 
that  the  people  would  pay  any  fare 
necessary  to  maintain  service  if  they 
felt  that  the  fares  were  equitable  and 
the  necessary  result  of  the  service 
furnished. 
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He  said,  moreover,  that  the  city  was 
Drepared  to  lend  its  assistance  in  every 
vay  possible  and  was  also  willing  to 
nake  sacrifices  and  concessions,  but  he 
iemanded  that  the  other  interests 
effected  indicate  a  similar  spirit.  The 
;ompany  is  at  present  required  to  pay 
;he  city  in  franchise  taxes  and  new 
saving  charges  approximately  $160,000 
innually  but  this  income  the  city  would 
surrender  if  by  so  doing  the  reorganiza- 
;ion  of  the  company  could  be  expedited 
ind  benefited. 

Mayor  Gainer's  exposition  of  the 
;ity's  attitude  stirred  the  conference  to 
:oncrete  action  and  at  the  request  of 
the  receivers  the  representatives  of  the 
ifarious  interests  at  the  conference  were 
requested  to  constitute  a  general  com- 
mittee to  perfect  plans  for  a  complete 
reorganization  of  the  company  and  pre- 


sent it  to  the  receivers  at  the  earliest 
date  possible. 

Although  the  Superior  Court,  through 
Presiding  Justice  Tanner,  must  pass 
on  any  plan  of  reorganization  before 
it  can  become  operative,  it  was  deemed 
advisable  to  secure  the  necessary 
authority  from  the  Legislature  to  re- 
organize, and  accordingly  Attorney- 
General  Rice  was  requested  to  draw  up 
a  bill  and  present  it  in  anticipation  of 
approval  of  the  reorganization  by  the 
court. 

Mayor  Gainer's  statements  relative 
to  the  concessions  the  city  would  make 
were  not  made  on  his  own  initiative, 
as  he  had  conferred  before  the  con- 
ference with  the  members  of  the  City 
Council  committee  on  Rhode  Island 
Company  affairs  and  had  been  vested 
with  full  authority  to  speak  for  the  city. 


Another  Receiver  in  New  York 

Holding  Company  for  Rapid  Transit  and  Surface  Lines  Unable  to 
Meet  April  1  Interest  Payment 


James  R.  Sheffield  was  appointed  re- 
ceiver for  the  Interborough  Consoli- 
dated Corporation,  New  York,  N.  Y., 
on  the  afternoon  of  March  21  by  Judge 
Julius  M.  Mayer,  in  the  United  States 
District  Court  at  New  York.  The'  ap- 
pointment was  made  following  the  filing 
of  an  involuntary  petition  in  bank- 
ruptcy by  Alexander  &  Green,  attor- 
neys, holders  of  collateral  4  per  cent 
bonds  of  the  corporation. 

Controls  Rapid  Transit  and 
Surface  Lines 

The  Interborough  Consolidated  Cor- 
poration is  a  holding  company.  It  con- 
trols approximately  97  per  cent  of  the 
stock  of  the  Interborough  Rapid  Tran- 
sit Company;  85  per  cent  of  the  stock 
of  the  New  York  Railways  which  re- 
cently went  into  a  temporary  receiver- 
ship, and  45  per  cent  of  the  stock  of  the 
New  York  Transportation  Company, 
which  operates  the  Fifth  Avenue  omni- 
buses. 

The  Interborough  Consolidated  Cor- 
poration has  never  received  a  dividend 
from  its  holdings  of  New  York  Rail- 
ways stock.  Up  to  the  close  of  1916  the 
New  York  Railways  succeeded  in  keep- 
ing up  interest  payments  on  its  adjust- 
ment mortgage  income  bonds,  but  it 
contributed  no  revenue  to  the  holding 
company,  which  derived  its  entire  in- 
come from  its  ownership  of  339,128 
shares  of  Interborough  Rapid  Transit 
Company  stock.  Dividends  at  the  an- 
nual rate  of  20  per  cent  were  paid  on 
the  Interborough  Rapid  Transit  stock, 
enabling  the  Interborough  Consolidated 
Corporation  to  meet  the  interest  on  the 
$67,825,000  Interborough-Metropolitan 
4J  per  cent  bonds  and  pay  dividends 
of  6  per  cent  on  Interborough  Consol- 
idated preferred.  In  July,  1918,  the  In- 
terborough Rapid  Transit  dividend 
was  cut  to  10  per  cent.  This  neces- 
sitated the  passing  of  Interborough 
Consolidated  preferred  dividend.  In 
February  the  dividend  on  Interbor- 
ough Rapid  Transit  stock  was  also 
passed,  cutting  off  the  source  of  revenue 


from  which  Interborough  Consoli- 
dated met  the  interest  in  the  Inter- 
borough-Metropolitan bonds.  A  semi- 
annual interest  instalment  of  $1,526,062 
is  due  on  these  bonds  on  April  1. 

It  was  on  evidence  that  the  interest 
payment  just  mentioned  would  not  be 
met  that  the  petitioning  creditors  based 
their  right  to  act.  The  Interborough 
Consolidated  Corporation  was  alleged  to 
be  liable  for  interest  owed  on  these 
bonds  as  the  result  of  the  consolidation 
of  the  Interborough-Metropolitan  Com- 
pany and  Finance  &  Holding  Corpora- 
tion. Evidence  of  the  bankruptcy  of 
the  Interborough  Consolidated  Corpora- 
tion was  presented  in  the  form  of  a 
transcript  of  the  minutes  of  the  meeting 
of  the  board  of  directors. 

The  general  grounds  for  the  petition 
are  given  as  follows: 

Your  petitioner  is  informed  that  the  con- 
dition of  the  alleged  bankrupt's  affairs  and 
business  is  such  as  to  render  it  absolutely 
necessary  that  a  receiver  be  appointed  at 
once  to  take  the  custody  and  possession  of 
the  said  securities,  bonds  and  certificates 
of  stock  which  are  now  in  the  possession 
or  under  the  control  of  the  alleged  bank- 
rupt pending  the  Issue  of  the  bankruptcy 
proceeding,  for  the  reason  that  the  semi- 
annual instalment  of  interest  on  the  col- 
lateral trust  4  J  per  cent  gold  bonds  of  the 
Interborough-Metropolitan  Company,  of 
which  $62,776,000,  principal  amount,  are 
outstanding  and  widely  distributed,  will 
be  due  and  payable  by  said  alleged 
bankrupt  on  April  1,  1919,  and  that  said 
alleged  bankrupt,  as  your  petitioner  Is  in- 
formed and  verily  believes,  will  be  unable 
to  pay  the  same,  with  the  result  that  the 
said  bonds,  securties  and  certificates  of 
stock  now  in  the  possession  of  or  under  the 
control  of  said  alleged  bankrupt  may  be 
subjected  to  or  in  danger  of  efforts  to  levy 
on  or  attach  the  same  by  the  holders  of 
said  bonds  or  some  of  them  attempting  to 
enforce  the  payment  of  said  instalment  of 
interest  to  the  prejudice  of  a  fair  and 
equitable  distribution  of  said  assets  pro 
rata  among  the  creditors  entitled  to  receive 
the  same. 

The  following  securities  in  the  pos- 
session of  the  bankrupt  or  within  its 
control  are  listed: 

150,610  shares  of  the  capital  stock  of  the 
New  York  Railways  of  the  aggregate  par 
value  of  $15,061,058. 

632  shares  capital  stock  of  the  Forty- 
second  Street  &  Grand  Street  Ferry  Rail- 
road, par  value  $53,200. 

Six  first  mortgage  bonds  of  the  Bleecker 
Street  &  Fulton  Ferry  Railroad  Company, 
oar  value  $6,000. 


One  5  per  cent  bond  of  the  Broadway 
Surface  Railroad,  par  value  $1,000. 

Six    per    cent    mortgage     bonds    of    the 

Jeromfe  Park  Railway,  par  value   $100,000. 

•  First    and    refunding    mortgage    bonds   of 

the   Twenty-eighth   &   Twenty-ninth    Street 

Crosstown  Railroad,  par  value  $1,378,000. 

55  shares  of  the  capital  stock  of  the 
Third  Avenue  Railroad,  par  value  $5,500. 

The  alleged  bankrupt  has  pledged  as 
collateral    the   following   securities,   all         0 
of  which  are  not  now  in  its  possession 
or  under  its  control : 

339,128  shares  capital  stock  of  the  In- 
terborough Rapid  Transit  Company,  aggre- 
gate par  value  $33,912,000. 

103,128  shares  capital  stock  of  the  New 
York  Transportation  Company,  aggregate 
value  $1,035,740. 

United  States  4i  per  cent  second  Liberty 
bonds,  par  value  $600,000. 

The  petitioners  assert  that  the  bank- 
rupt owns  bills  receivable  and  claims 
for  accrued  interest  and  dividends  of 
unknown  value  and  has  cash  on  hand 
amounting  to  $49,000. 

Job  E.  Hedges,  who  is  receiver  of 
the  New  York  Railways,  which  as  pre- 
viously stated  is  controlled  by  the  Inter- 
borough Consolidated  Corporation,  has 
issued  the  following  statement: 

The  questions  Involved  in  the  receiver- 
ship of  the  New  York  Railways  are  seri- 
ous and  of  great  Imoortance  not  only  to 
those  interested  as  bondholders  and  claim- 
ants, but  to  the  general  public.  I  have  no 
preconceived  notion  whatever  in  the  mat- 
ter, and  approach  the  duties  of  the  re- 
ceivership with  a  fallow  and  receptive  mind. 
My  first  duty  is  to  ascertain  the  facts,  and 
this  will  be  done  to  the  best  of  my  ability. 
I  shall  attempt  to  form  no  opinion  until 
I  have  all  the  facts  in  mind,  and  then  l:hey 
will  be  placed  before  the  court 

The  income  of  the  New  York  Rail- 
ways for  the  fiscal  year  ended  June  30, 
1918,  fell  more  than  $150,000  short  of 
meeting  the  interest  requirements  on 
the  first  real  estate  and  refunding  mort- 
gage bonds.  In  the  six  months  ended 
Dec.  31,  1918,  the  corporate  deficit 
reached  $2,125,039  and  all  special  and 
reserve  funds  were  exhausted. 

The  New  York  Railways  has  out- 
standing $17,495,060  capital  stock. 
Mortgage  indebtedness  of  the  New 
York  Railways  is  as  follows: 

First  real   estate   and   refunding 

mortgage $18,061,289 

Adjustment    mortgage 30,609,487 

Convertible   scrip 2,250 

The  outstanding  mortgages  on  prop- 
erty of  companies  ovmed  and  operated 
by  the  New  York  Railways  are  as 
follows: 

Lexington     Avenue     &     Pavonia 

Ferry  Ry $5,000,000 

Columbus  Avenue  &  Ninth  Ave- 
nue   R.R 3,000,000 

Broadway  Railway 1,500,000 

South   Ferry   R.R 350,000 

Central  Crosstown  Ry 250,000 

Mortgages  against  lines  leased  by  the 
New  York  Railways  are: 

Broadway  &  Seventh  Avenue 
R.R.,  first  consolidated  mort- 
gage     $8,150,000 

Christopher  &  Tenth  Street  R.R.         210,000 

Twenty-third  Street  Ry.,  im- 
provement and  refunding  mort- 
gage       1,500,000 

Bleecker   Street  &  Fulton   Ferry 

R.R 700,000 

Thirty-fourth    Street    Crosstown 

Ry 1,000,000 

The  New  Y<>rk  Railways  operates 
more  than  150  miles  of  trackage  in  the 
borough  of  Manhattan.  It  was  incor- 
porated at  the  close  of  1911  as  successor  . 
to  the  Metropolitan  Street  Railway, 
which  was  sold  under  foreclosure. 
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Loss  of  12  Per  Cent  in  Net  Income 

statistics  of  Electric  Railways  for  1918  Show  Disastrous  Effect  of 
Higher  Costs — East  Better  Off  in  December 


Operating  returns  of  electric  rail- 
ways for  1918,  as  reported  to  the  in- 
formation bureau  of  the  American 
Electric  Railway  Association,  show 
large  increases  in  those  items  which 
managers  like  to  see  decrease.  In  the 
accounts  where  an  increase  would  mean 
a  healthy  growth  in  prosperity  and  the 
prevalence  of  normal  conditions,  how- 
ever, there  is  a  discouraging  decrease 
occurring  uniformly  throughout  the 
country. 

Net  Fell  12  Per  Cent 

The  accompanying  tables  show  the 
returns  for    1918    as    compared    with 

1917,  and   the   returns   for   December, 

1918,  as    compared    with    the    corre- 
sponding month  of  1917.  Table  I,  giving 


the  figures  for  the  year,  shows  that 
for  the  country  as  a  whole  the  revenues 
increased  6.45  per  cent.  Expenses  dur- 
ing the  same  period,  however,  increased 
15.74  per  cent,  producing  a  decrease  in 
net  earnings  of  12.26  per  cent.  For 
companies  reporting  taxes  the  figures 
are  nearly  the  same,  the  decrease  in  the 
net  being  10.40  per  cent.  An  increase 
in  the  taxes  produced  a  decrease  in 
operating  income  of  13.42  per  cent. 

That  the  progress  of  unfavorable 
conditions  has  not  yet  been  arrested  is 
indicated  by  the  returns  for  December, 
1918,  as  compared  with  the  same  month 
of  1917.  Table  II  makes  this  compari- 
son. Operating  expenses  for  the  coun- 
try as  a  whole  increased  22.58  per  cent, 
while    the   net   earnings    fell    off   3.90 


per  cent.  Companies  reporting  taxes 
showed  an  increase  in  revenues  of  7.57 
per  cent,  an  increase  in  expenses  of 
21.92  per  cent  and  a  decrease  in  net 
earnings  of  33.46  per  cent.  Taxes  de- 
creased 32.67  per  cent,  and  the  net  in- 
come sufl^ered  a  decline  of  33.96  per 
cent. 

The  operating  ratio  for  1918  for 
companies  operating  5107  miles  of  line 
was  72.65  per  cent  as  compared  with  a 
ratio  of  66.82  per  cent  for  the  same 
companies  in  1917.  Companies  operat- 
ing 3799  miles  of  line  report  taxes, 
and  the  operating  ratio  of  these  com- 
panies in  1918  was  73.06  per  cent,  an 
increase  of  5.05  per  cent  over  1917  for 
the  same  companies. 

Signs  op  Gain  in  East 

The  Eastern  district  showed  the  only 
signs  of  improvement,  especially  in  the 
returns  for  December,  1918.  The  more 
favorable  showing  is  accounted  for  by 


TABLE  I— comparison  OF  REVENUES  and  expenses  OF  ELECTRIC  RAILWAYS  FOR  CALENDAR  YEARS  1917  and  1918 


Account 


Operating  revenues, 
ilmerating  expenses. 
Net  earnings 


Operating  ratio,  per 
cent 


Av.  No.  miles  of  line. 


United  States 


Amount, 
January- 
December, 
1918 


$111,688,563 
81,192,846 
30,495,317 


Per  Mile  of  Line 


1918 


121,870 
15,889 
5,981 


1917 


$20,545 
13,728 
6,817 


%  In- 
crease 
Over 
1917 


6.45 
15.74 


1918,72.65;     1917,66.82 


1918,  5,107;     1917,  5,107 


Eastern  District 


Amount, 
January- 
December, 
1918 


$54,554,582 
39,973,194 
14,581,388 


Per  Mile  of  Line 


1918 


$19,222 
14,084 
5,138 


1917 


%   In- 
crease 
Over 
1917 


$17,955  7  00 
12,155!  15.87 
5,800itI2.4i 


1918,  73.27;     1917,  67.70 


1918,  2,838;    1917,  2,838 


Southern  District 


Amount, 
January- 
December, 
1918 


$11,407,529 
7,665,957 
3,741,572 


Per  Mile  of  Line 


1918 


$15,343 
10,311 
5,032 


1917 


$14,136 
8,473 
5,663 


%  In- 
crease 
Over 
1917 


Western  District 


Amount, 
January- 
December, 
1918 


8.54*45,726,462 

21.69   33,553,695 

ill  H    12,172,767 


1918,  67.20;     1917,  59.94 


1918,  743;     1917,  743 


Per  Mile  of  Line 


1918 


$29,977 

21,997 

7,980 


1917 


$28,486 
19,215 
9,271 


%  In- 
crease 
Over 
1917 


5.23 

14.48 

ns.9B 


1918,  73.38;  1917,  67.45 


1918,  1.525;  1917,  1,525 


COMPANIES  REPORTING  TAXES 


Operating  revenues. 
Ckwrating  expenses.. 

Net  earnings 

Taxes 

Operating  income. . . 

Operating  ratio,  per 
cent 


At.  No.  miles  of  line, 


$100,014,301  $26,325 

73,074,000     19,234 

26,940,301       7,091 

6,761,245       1,780 

20,179,0561      5,311 


$24,74ll     6.40 

16,827    14.31 

7,914tI0.|0 

1,765     0.85 

6,l34ltl«..»« 


1918,  73.06;     1917,  68.01 


1918,  3,799;     1917,    3,800 


$49,059,914 

$24,033 

$22,460 

36,128,085 

17,698 

15,611 

12,931,829 

6,335 

6,849 

3,169,712 

1,553 

1,596 

9,762,117 

4,782 

5,253 

7.00 
13.37 

f7.50 
■\S.69 
tS.97 


1918,  73.64;  1917,  69.50 


1918,2,041;    1917,2,042 


$5,346,149 

3,536,456 

1,809,693 

414,567 

1,395,126 

$20,354  $18,401 

I3,464|     10,917 

6,890l      7,484 

1,578;       1,470 

5,312       6,014 


10.61 

23.33 

n.9i 

7.34 

ill .  67 


1918,66.15;    1917,  59.33 


1918,  263;     1917,  263 


$45,608,248 

$30,505 

$28,970 

33,409.459 

22,346 

19,525 

12,198,789 

8,159 

9,445 

3,177,566 

2,125 

2,048 

9,021,223 

6,034 

7,397 

5.30 
14.44 

tii.ei 

3.76 
\lS.iS 


1918,73.25;    1917,67.39 


1918,  1,495;    1917,  1,495 


t  Decrease. 

TABLE  II— COMPARISON  OF  REVENUES  AND  EXPENSES  OF  ELECTRIC  RAILWAYS  FOR  DECEMBER,   1917  AND   1918 


United  States 

Eastern  District 

Southern  District 

Western  District 

Amount, 
Decem- 
ber, 
1918 

Per  Mile  of  Line 

Amount, 
Decem- 
ber, 
1918 

Per  Mile  of  Line 

Amount, 
Decem- 
ber, 
1918 

Per  Mile  of  Line 

Amount, 
Decem- 
ber, 
1918 

Per  Mile  of  Line 

1918 

1917 

%    In- 
crease 
Over 
1917 

1918 

1917 

%In- 

cn'aso 

Over 

1917 

1918 

1917 

%In- 
crease 
Over 
1917 

1918 

1917 

%In- 
crease 
Over 
1917 

Operating  revenues 

Operating  expenses 

8,903,746 
7,362,468 
1,541,278 

1,825 

1,509 

316 

1,695 

1,231 

464 

7.6-f 

22.58 

m .  90 

4,803,173 
3,797,060 
1,008,113 

1,693 

1,338 

355 

1,538 

1,235 

303 

10.08 
8  34 
17.16 

1,229,030 
881,531 
347,499 

1,653 

1.186 

467 

l,47d 
886 
584 

12.45 

33.86 

t«0  0« 

2,869,543 

2,683,877 

185,666 

2,215 

2,071 

144 

2,167 

1,419 

748 

2.22 

45  95 

t»0.7« 

Net  earnings 

1918,  82.68;    1917,  72.63 

1918,  79.03;    1917,  80.30 

1918,  71.75;    1917,  60.27 

1918,  93.50;    1917,  65.48 

Average  number  miles  of  line .... 

1918,  4,878;    1917,  4,878 

1918,  2,839;    1917,  2,839 

1918,743;   1917,743 

1918,  1,296;    1917,  1,296 

COMPANIES  REPORTING  TAXES 


Operating  revenues 

Operatini^  expenses 

Net  earnings 

Taxes 

Operating  income 

Operating  ratio,  per  cent 

Average  number  miles  of  line 

t  Decrease. 


7,707,574 

6,472,219 

1,235,355 

486,798 

748,557 

2,159 

1,813 

346 

136 

210 

2.007 
1.487 

31S 

7.57 
21   92 

ta«.87 
tM.9« 

4,330,134 

3,437,317 

892,817 

295,443 

597,374 

2,121 

1,684 

437 

145 

292 

1,922 

1,576 

346 

179 

167 

10  35 

6  85 

26  30 

tl8  99 

74  85 

1918,  83.97;    1917, >4, 09 

1918,79.40;    1917,82.00 

1918,  3,569;    1917,  3,570 

1918,  2,041;    1917,  2,042 

517,803 
363,409! 
154,3941 
26,527| 
127,867; 


l,97ll 
1,384 

58? 
101 
48d 


1,688  16  77 
992  39.52 
696 tI5  68 
l22ltI7.W 
574|tlf.« 


1918,  70.22:    1917,  58  77 


1918,   263;      1917,   263 


2,859,637 

2,671,493 

188.144 

164.828 

23,316 


2,260 

2,111 

14* 

130! 

191 


2,211 

1,445 

766 

256 

5 


2  22 
46.09 

U9  tt 
■    "  75 


Olt«« 


1918,93.41;    1917,65  36 


1918,  1,265:    1917,  1,265 
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the  improved  operating  conditions  re- 
gulting  from  better  weather  during  De- 
cember, 1918. 

Compared  with  1917,  the  figures  show 
an  increase  in  operating  revenues  for 
1918  of  7.00  per  cent  and  an  increase 
in  expenses  of  15.87  per  cent.  The  net 
earnings  fell  off  11.41  per  cent,  while 
the  operating  ratio  increased  from 
67.70  per  cent  to  73.27  per  cent.  For 
companies  reporting  taxes  the  net  earn- 
ings decreased  7.50  per  cent.  Taxes 
also  declined  2.69  per  cent,  and  tha 
operating  income  dropped  8.97  per  cent. 

The  improvement  in  the  November 
returns  for  the  Eastern  district,  noted 
in  the  Electric  Railway  Journal  of 
March  1,  showed  up  more  strongly  in 
the  December  returns.  Revenues  in- 
creased 10.08  per  cent,  while  expenses 
increased  only  8.34  per  cent.  As  a  re- 
sult there  was  a  gain  in  net  earnings 
of  17.16  per  cent.  The  operating  ratio 
In  this  district  also  showed  an  improve- 
ment, declining  from  80.30  per  cent  in 
December,  1917,  to  79.03  per  cent  i^l 
December,   1918. 

For  companies  reporting  taxes  the 
returns  were  still  more  favorable. 
Revenues  increased  10.35  per  cent  while 
expenses  were  increasing  6.85  per  cent, 
producing  an  increase  in  net  earnings 
of  26.30  per  cent.  Taxes  on  the  other 
hand  fell  off  18.99  per  cent,  and  the  re- 
sult was  the  extraordinary  increase  in 
operating  income  of  74.85  per  cent. 
This  improvement  was  also  reflected  in 
the  operating  ratio,  which  dropped  from 
82.00  per  cent  in  December,  1917,  to 
79.40  per  cent  in  December,  1918. 

Conditions   Discouraging  in  West 

Compared  with  the  figures  for  the 
East,  those  for  the  Western  district 
present  a  startling  contrast.  The  reve- 
nues increased  only  5.23  per  cent,  the 
smallest  increase  in  the  country,  while 
operating  expenses  increased  14.48  per 
cent,  producing  a  falling  off  in  net 
earnings  of  13.92  per  cent.  The  operat- 
ing ratio  rose  from  67.45  per  cent  in 
1917  to  73.38  per  cent  in  1918.  For 
companies  reporting  taxes  the  net  earn- 
ings fell  off  13.61  per  cent.  Taxes  in- 
creased 3.76  per  cent,  while  the  operat- 
ing income  dropped  18.43  per  cent.  The 
operating  ratio  for  these  companies  in- 
creased from  67.39  per  cent  to  73.25 
per  cent. 

The  returns  for  December  would  seem 
to  indicate  that  the  worst  has  not  yet 
come  in  this  district,  although  the  limit 
is  fast  approaching.  The  operating 
ratio  climbed  from  65.48  per  cent  in 
December,  1917,  to  93.50  per  cent  in  De- 
cember, 1918.  It  is  probable,  however, 
that  this  extremely  bad  showing  was 
caused  by  the  influenza  epidemic,  which 
lingered  longer  in  the  West  than  in  any 
other  section  of  the  country.  This  ex- 
planation gains  strength  from  the  fact 
that  the  operating  revenues  in  this  dis- 
trict increased  only  2.22  per  cent,  while 
the  average  increase  for  the  whole 
country  was  7.67  per  cent.  Operating 
expenses  increased  45.95  per  cent,  and 
the  net  earnings  decreased  80.75  per 
cent.  Owing  to  a  decrease  in  taxes,  the 
companies  reporting  taxes  make  a  more 


favorable  showing.  With  the  same  in- 
crease in  revenues,  expenses  increased 
46.09  per  cent,  and  net  earnings  de- 
creased 80.55  per  cent.  Taxes  declined 
49.22  per  cent,  and  operating  income 
fell  off  62.75  per  cent. 

Expenses  Mount  Rapidly  in  South 

The  outstanding  feature  in  the  South- 
ern district  is  the  increase  in  operating 
expenses.  For  1918  this  increase  was 
the  largest  in  the  country,  being  2.69 
per  cent  for  all  companies  reporting 
and  23.33  per  cent  for  companies  re- 
porting taxes.  The  net  earnings  de- 
creased 11.14  per  cent  for  all  companies, 
while  for  companies  reporting  taxes 
the  decrease  was  11.67  per  cent.  The 
taxes  of  these  latter  companies  in- 
creased 7.34  per  cent,  and  their  operat- 
ing income  declined  11.67  per  cent.  The 
operating  ratio  in  this  district  for  all 
companies  reporting  was  67.20  per  cent 
for  1918  as  compared  with  59.94  per 
cent  for  1917. 

The  figures  for  December  seem  to  in- 
dicate that  conditions  are  still  growing 


worse.  Although  the  Southern  District 
had  the  greatest  increase  in  revenues, 
12.45  per  cent  for  all  companies  and 
16.77  per  cent  for  companies  reporting 
taxes,  the  operating  expenses  were 
second  only  to  the  West  in  the  amount 
of  their  increase,  being  33.86  per  cent 
for  all  companies  reporting  and  39.52 
for  companies  reporting  taxes.  The 
net  earnings  for 'the  former  fell  off  • 
20.03  per  cent,  while  for  the  latter  the 
decline  was  15.66  per  cent.  Taxes  de- 
creased 17.21  per  cent,  and  the  operat- 
ing income  of  these  companies  de- 
creased 15.33  per  cent.  The  operating 
ratio  for  the  district  rose  from  60.27  in 
December,  1917,  to  71.75  per  cent  in 
December,  1918. 

The  returns  shown  in  detail  in  the 
tables  on  page  664  have  been  classi- 
fied as  follows:  Eastern  District — 
East  of  the  Mississippi  River  and 
north  of  the  Ohio  River.  Southern  Dis-  ' 
trict — South  of  the  Ohio  River  and 
east  of  the  Mississippi  River.  Western 
District — West  of  the  Mississippi 
River. 


Experience  of  Twelve  Lines 

statistics  for  Large  Surface  and  Rapid  Transit  Lines  Show  Effect  of 

War-Time  Conditions 

Monthly  reports  on  the  earnings  and 
expenses  of  electric  railways  through- 
out the  country,  compiled  by  the  in- 
formation bureau  of  the  American 
Electric  Railway  Association  and  pub- 
lished from  time  to  time  in  the 
Electric  Railway  Journal,  have 
shown  the  gradual  approach  of  many 
properties  toward  bankruptcy.  To 
show  still  further  the  effect  of  war- 
time conditions  on  such  companies, 
some  figures  are  presented  herewith 
summarizing  the  results  on  twelve 
large  properties — six  city  surface  lines, 
three  rapid  transit  lines  and  three  com- 
bined surface  and  rapid  transit  lines. 

These  twelve  utilities  in  1918  oper- 
ated 4555  miles  of  single  track,  or 
almost  one-tenth  of  the  total  electric 
railway  mileage  in  the  United  States. 
They  hauled  4,240,674,009  revenue  pas- 
sengers and,  with  transfer  and  free 
passengers  included,  a  grand  total  of 
about  6,000,000,000  passengers.  The 
following  statistics  do  not  give  the  full 
story  of  an  entire  year  under  the  most 
trying  circumstances,  because  the 
figures  from  five  of  the  properties  are 
for  the  twelve  months  ended  June  30, 
1918.  It  must  be  remembered  that  the 
new  wage  scales,  which  became  a  seri- 
ous burden  on  operating  expenses,  were 
effective  for  only  part  of  the  calendar 
year.  Five  of  the  properties  still  have 
a  fare  of  5  cents,  two  have  6  cents, 
one  has  8  cents,  two  have  zone  systems 
and  one  charges  1  cent  for  each  trans- 
fer plus  a  5-cent  fare. 

The  gross  earnings  of  the  surface 
companies  showed  an  increase  of  3.5  per 
cent  over  the  previous  year,  while  the 
lines  which  include  rapid  transit  facili- 
ties gained  3.8  per  cent.  In  the  op- 
erating expenses  (including  taxes) 
there  was  an  increase  of  11.6  per  cent 


for  the  surface  properties  and  17  per 
cent  for  the  rapid  transit.  The  oper- 
ating ratio  for  the  former  averaged 
77.34  per  cent,  ranging  from  65.79  to 
85.05,  while  for  the  latter  it  averaged 

66.78  pel"  cent,  ranging  from  48.39  to 

89.79  per  cent.  To  show  the  difference 
where  only  subway  or  elevated  figures 
are  concerned,  the  operating  ratio  for 
three  such  companies  was  60.74  per  cent 
in  1918  as  compared  to  51.34  per  cent 
in   1917. 

Service  Gaged  to  Traffic 

It  was  to  be  expected  that  the  com- 
panies would  gage  their  service  to 
meet  the  traffic  which  was  offered.  The 
revenue  car-miles  showed  a  decrease 
of  1.7  per  cent  for  surface  lines  and 
an  increase  of  0.04  per  cent  for  rapid 
transit.  The  revenue  passengers  showed 
a  decrease  of  1.8  per  cent  for  surface 
and  an  increase  of  1.4  per  cent  for 
rapid  transit  companies.  Revenue  car- 
hours  were  practically  in  the  same  pro- 
portion, which  meant  that  there  was 
no  appreciable  change  in  the  speed  dur- 
ing the  year.  A  more  favorable  show- 
ing in  miles  per  hour  is  to  be  expected 
in  the  next  annual  reports,  owing  to 
more  or  less  extended  adoption  of 
skip-stop  practice  late  in  the  fiscal 
year. 

The  average  fare  for  all  the  revenue 
passengers  carried  was  exactly  5  cents, 
while  in  the  previous  year  it  was  4.8 
cents.  A  still  better  showing  may  be 
looked  for  next  year  when  the  increased 
rates  have  been  in  force  longer. 

Owing  to  the  fact  that  some  of  the 
companies  do  not  keep  account  of 
transfer  and  free  passengers,  a  true 
statement  of  total  passengers  per  mile 
of  single  track  cannot  be  presented. 
The    available   figures,   however,   show 
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that  there  was  a  decrease  of  2  per  cent 
for  surface  lines  and  1.1  per  cent  for 
rapid  transit  companies.  The  number 
for  the  former  properties  ranged  from 
739,052  to  2,251,999,  while  for  the  latter 
they  amounted  to  from  1,112,870  to 
1,293,439. 

An  index  of  the  use  of  rolling  stock  is 
to  be  found  in  the  item  of  annual  miles 
operated  per  car.  This,  of  course,  is 
aflFected  by  the  average  speed.  The 
average  for  surface  lines  was  35,299 
miles  and  for  rapid  transit  companies 
42,045  miles,  both  showing  an  increase 
in  the  performance  of  cars  over  the 
previous  year.  In  this  connection  it 
should  be  stated  that  there  was  a  de- 
crease of  about  2  per  cent  in  the  maxi- 
mum number  of  cars  operated  daily  by 
these  companies. 

Some  statistics  of  these  twelve  large 
properties  are  given  in  the  following 
table: 


STATISTICS  PER  CAR-MILE  AND  PER  CAR- 
HOUR  FOR  TWELVE  ELECTRIC 
RAILWAYS 

Six 
Six  Rapid 

Surface       Transit 
Roads         Roads 
Transportation     revenue    p?r 

oar-mile  (cents) 32  2  29.2 

Expenses  and  taxes  per  car- 
mile  (cents) :..         21.4  20.0 

Transportation    revenue    per 

car-hour  (cents) $2. 76  $3.55 

Expense   and    taxes  per   ear- 
houT(cento) «2.17  $2.42 


Boston  Loss  $285,124 

Cost  Per  Passenger  Rises  to  9.30  Cents 

in  February  with  Receipts  at  8.15 

Cents — Labor  Costs  4.19  Cents 

The  financial  report  for  the  month 
of  February,  just  made  public  by  the 
trustees  of  the  Boston  (Mass.)  Ele- 
vated Railway,  shows  that  the  cost 
was  9.304  cents  for  each  passenger  car- 
ried. Of  this  total  the  cost  of  labor 
was  4.191  cents.  The  receipts  per 
revenue  passenger,  who  numbered  24,- 
879,938,  were   8.158   cents. 

The  net  loss  for  February  was  $285,- 
124  as  compared  to  a  loss  of  $219,629 
in  January  and  a  loss  of  $149,903  in 
December.  The  average  loss  for  the 
three  months  during  which  the  8-cent 
fare  has  been  in  effect  is  $218,219  a 
month.  This  compares  with  an  average 
loss  of  $604,148  a  month  for  the  four 
months  of  the  7-cent  fare  and  with  a 
loss  of  $707,958  in  July  under  the  5-cent 
fare. 

The  total  receipts  from  all  sources 
for  February,  1919,  were  $2,029,734. 
Of  this  amount  $1,978,313  came  from 
the  8-cent  fare.  The  receipts  from  this 
fare,  as  compared  with  the  5-cent  fare 
in  February,  1918,  show  an  increase  of 
44.85  per  cent  or  $613,113. 

The  total  cost  of  service  for  Febru- 
ary, 1919,  was  $2,314,858.  Of  this 
amount  $1,042,695  was  expended  for 
wages — an  increase  over  February, 
1918,  of  $369,943.  The  total  cost  of 
service  for  February  shows  an  average 
per  passenger  of  9.304  per  cent  as  com- 
pared with  8.970  per  cent  in  January 
and  8.914  per  cent  for  the  six  months 
ended  with  December.     Details  of  the 


cost  for  February,  1919,  are  given  here- 
with: 


Cost  per 
Passe  URtr 

Operating    expenses:  (cents) 

Labor $1,042,695  4   191 

Contracts,  material  and 

otheritems 232,990  .937 

Damages  and  insurance.  76,759  .309 

Depreciation 167,000  .670 

Coal 148,494  .597 

Total     ojierating     ex-    — 

penses $1,667,938  6  704 

Taxes 77,093  .310 

Interest  on  unpaid  taxes. . .  2,694  .011 

Miscellaneous 1,492  .006 

Rent  for  use  of  property; 
Subway  and  tunnel  rents 

to  city 123,662  .497 

Leased  roads  rentals ....  2 1 5,785  .  867 
Interest   on   bonds   and 

notes 109,198  .439 

Dividends  under  acts  of 

1918 116,997  .470 

Total  cost  of  service $2,314,859  9  304 


The  income  statement  for  February, 
1919,  is  given  below: 

RECEIPTS     AND     COST     OF     SERVICE     OF 
BOSTON  ELEVATED  RAILWAY  FOR 
FEBRUARY,    1919 
Receipts: 

From  fares $1,978,313 

From  special  cars,  mail  pouch  service, 

express  and  service  cars 7,5 1 0 

From  advertising  in  cars,  on  transfers, 

privileges  at  stations,  etc 24,637 

From  other  railways  for  use  of  tracks 

and  facilities 3,227 

From   rent   of   buildings   and   other 

property 5,38 1 

From  sale  of  power  and  other  revenue  7,433 

Total  receipts  from  direct  operation. 

Interest   on   deposits,   income   from 

securities,  etc 

Total  receipts 


$2,026,501 


3,233 


$2,029,734 


Cost  of  service : 

Maintaining   track,   line   equipment 

and  buildmgs 

Maintaining  cars,  shop  equipment,  etc 
Power  (including  24,990  tons  of  coal 

at  $5,942,  or  $148,494) 

Depreciation 

Transportation   expenses    (including 

wages  of  car  employees,  carhouse 

exi);ns(S,  etc.) 

Salaries  of  administrative  officers. .'. . . 
Law  expenses,  injuries  and  damages,  ^ 

and  insurance ^  .  .  . 

Other  general  expenses 

Total  operating  expenses  ^of  which 
$1,042,695  represents  wiiges) .... 

Taxes,  proportion _ 

Rent  for  leased  roads  (exclusive  of 
subways) 

Proportion  of  rent  for  subways  and 
tunnels  to  be  paid  to  city)  exclusive 
of  Cambridge  Subway  owned  by 
company) 

Interest  on  Boston  Elevated  bonds 
and  notes 

Miscellaneous  items 

Proportion  of  dividends  under  acts 

e.f  1918 

Interest  on  unpaid  taxes 


Total  rost  of  service . 
N  -tloss 


$153,423 
206,682 

222,635 
167,000 


747,129 
6,875 

94,175 
70,018 


$1,667,937 
77,093 

215,785 


123,662 

109,198 
1,492 

116,997 
2,694 

$2,314,858 

$285,124 


New  Jersey  Tax  Measure 

The  New  Jersey  House  has  voted  to 
change  the  1918  law  by  which  the 
tax  on  public  utility  properties  was 
assessed  on  the  gross  receipts  at  the 
average  rate  of  taxation  in  lieu  of  all 
personal  tax  apportioned  on  the  same 
basis  of  franchise  tax,  to  a  system  of 
making  all  receipts  taxable,  on  private 
rights-of-way  as  well  as  on  highways, 
in  lieu  of  exemption  of  personal  prop- 
erty, and  on  bridges  and  viaducts, 
formerly  taxed  as  real  estate.  The 
new  act  will  increase  the  returns  from 
12  to  15  per  cent. 


Financial 
News  Notes 


Receiver  for  Tucson  Company. — The 

Tucson  (Ariz.)  Rapid  Transit  Company 
has  been  placed  in  the  hands  of  Edwin 
F.  Jones,  a  Tucson  attorney,  as  receiver 
on  the  application  of  the  Tucson  Gas, 
Electric  Light  &  Power  Company,  a 
creditor  holding  notes  against  the  com- 
pany for  $62,062. 

File  Your  Rhode  Island  Claim. — The 

receivers  of  the  Rhode  Island  Company, 
Providence,  R.  I.,  acting  under  orders 
of  the  Superior  Court  of  Rhode  Island, 
have  announced  that  the  period  for  filing 
all  claims  against  the  company  will  ex- 
pire on  May  1.  The  receivers,  Frank 
H.  Swan,  Theodore  Francis  Green  and 
Zenas  W.  Bliss,  have  been  instructed  by 
the  court  to  present  as  soon  as  con- 
venient after  May  1  a  complete  list  of 
all  claims  against  the  company. 

May  Discontinue  One  Louisville  Line. 
— The  Louisville  (Ky.)  Railway  will 
probably  discontinue  its  Main  Street 
line  regardless  of  pending  argument 
over  fare  increase.  Main  Street  busi- 
ness organizations  are  making  an  effort 
to  secure  steam  lines  and  switches 
through  Main  Street.  This  is  a  pro- 
gressive measure  that  would  be  a  gen- 
eral aid  to  the  city,  and  probably  re- 
duce operating  expenses  to  a  point 
where  income  would  be  increased,  with- 
out   material    reduction    in   service. 

Tacoma  Municipal  Line  Running  Be- 
hind.— City  Comptroller  John  Roberts  of 
Tacoma,  Wash.,  in  a  recent  report  to  the 
Council,  gives  figures  to  show  that  the 
tideflats  municipal  railway  is  not  earn- 
ing operating  expenses,  and  that  no 
earnings  are  available  to  pay  the  in- 
terest on  outstanding  bonds  or  to  pro- 
vide for  depreciation.  The  total  income 
for  February  from  the  operation  of  the 
railway  was  $7,580.  After  paying  in- 
terest and  caring  for  depreciation 
charges,  there  was  a  deficit  of  $3,591. 
Approves  $30,000  Stock  Issue.— The 
Board  of  Public  Utility  Commissioners 
of  New  Jersey  has  dismissed  the  appli- 
cation of  the  Public  Service  Railroad. 
Newark,  N.  J.,  for  approval  of  the  issu- 
ance of  $60,000  of  its  capital  stock  at 
par,  but  has  approved  of  the  issuance 
of  $30,000  of  stock.  The  company  is  a 
subsidiary  of  the  Public  Service  Cor- 
poration. It  operates  the  fast  line  be- 
tween Newark  and  Perth  Amboy  and 
Trenton.  The  companies  merged  into 
it  included  the  Trenton  Terminal  Rail- 
road and  the  Elizabeth,  New  Brunswick 
&  Trenton  Railroad. 

San  Francisco  Reorganization  Prog- 
ress.— The  San  Francisco  Chronicle 
said  recently:  "The  committee  which  has 
in  hand  the  reorganization  of  the  United 
Railroads  is  still  at  work,  and,  accord- 
ing to  Jesse  W.  Lilienthal,  president  of 
the  company,  is  making  real  progn"es8. 
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Mr.  Lilienthal  said  that  he  hoped  there 
would  soon  be  an  announcement  to 
make,  which  he  felt  sure  would  be 
highly  gratifying  to  all  interested  in 
seeing  the  problems  of  the  company  in 
a  fair  way  of  settlement.  There  had, 
he  said,  been  a  disposition  among  those 
concerned  to  get  together,  and  work 
that  had  been  accomplished  by  the  com- 
mittee was  such  that  a  comparatively 
short  time  would  bring  results." 

Another     Rhode     Island     Deficit. — A 

deficit  of  $90,000  for  the  month  of  Jan- 
uary is  shown  in  the  monthly  statement 
of  the  Rhode  Island  Company,  Provi- 
dence, R.  I.,  filed  with  the  Public  Utili- 
ties Commission.  This  is  an  increase  of 
$30,000  over  the  deficit  for  the  corre- 
sponding month  of  1918.  The  total 
gross  income  is  given  as  $558,711  and 
total  expenses  $654,435,  causing  a 
deficit  of  $95,724.  Operating  revenues 
for  the  month  amounted  to  $558,078, 
an  increase  of  $78,737  over  the  cor- 
responding period  of  the  year  before. 
Operating  expenses,  however,  increased 
$79,627  in  the  same  period  and  totalled 
$478,911,  leaving  a  net  operating  reve- 
nue of  $79,166  or  less  than  $1,000  be- 
low the  1918  figure. 

Galveston-Houston  Electric  Sells  Gold 
Notes. — Lee  Higginson  &  Company, 
Boston,  New  York  and  Philadelphia, 
recently  offered  for  subscription  at  98i 
and  interest  yielding  7.55  per  cent 
$1,500,000  of  Galveston-Houston  Elec- 
tric Company  three-year  7  per  cent 
secured  gold  notes  dated  March  1,  1919, 
and  due  March  1,  1922.  The  proceeds 
of  the  notes  are  to  be  used  to  provide 
for  the  retirement  of  the  company's 
entire  floating  debt  incurred  for  addi- 
tions and  improvements  and  for  all 
necessary  requirements  during  1919. 
The  notes  are  the  direct  obligation  of 
the  Galveston-Houston  Electric  Com- 
pany and  are  secured  by  the  deposit  of 
$1,800,000   of  general   mortgage   7   per 


cent  bonds  of  the  three  operating  com- 
panies. 

Bay  State  Sale  Set  for  April  21.— At 
the  County  Court  House  for  Essex 
County  in  the  city  of  Salem,  Mass., 
Channing  H.  Cox,  special  master,  on 
April  21  will  sell  "all  property  of  every 
character,  nature,  and  description,  and 
wheresoever  situated,  of  the  Bay  State 
Street  Railway  and  of  its  receiver,  and 
all  interests  of  every  character,  nature, 
and  description  of  the  Bay  State  Street 
Railway  and  of  its  receiver,  in  prop- 
erty, other  than  cash,  cash  assets, 
claims,  credits,  accounts  and  items  re- 
ceivable." The  sale  will  be  conducted 
under  the  final  order  made  on  March 
22  by  the  District  Court  of  the  United 
States  for  the  District  of  Massachu- 
setts. The  terms  of  the  proposed  re- 
organization of  the  company  have  been 
reviewed  previously  in  the  Electric 
Railway  Journal. 

Interurban  Places  Short-Term  Notes. 

— Robert  Garrett  &  Sons,  Baltimore, 
Md.,  are  offering  at  97i  and  interest,  to 
yield  7  per  cent,  $450,000  of  three-year 
6  per  cent  bond-secured  gold  notes  of 
the  Charleston  (W.  Va.)  Interurban 
Railroad.  The  notes  are  dated  March 
15,  1919,  and  are  due  on  March  15,  1922. 
They  are  in  denominations  of  $1,000 
and  $500.  The  trustee  of  the  issue  is 
the  Safe  Deposit  &  Trust  Company, 
Baltimore.  Interest  is  payable  on 
March  15  and  Sept.  15.  The  notes  are 
secured  by  the  deposit  of  $500,000  of 
first  mortgage  5  per  cent  bonds  of  the 
Kanawha  Valley  Traction  Company, 
due  on  Jan.  1,  1946,  part  of  a  total 
authorized  issue  of  $2,000,000,  of  which 
$1,700,000  are  outstanding.  For  each 
$750  of  notes,  $1,000  of  bonds  is 
pledged  as  security. 

Not  to  Recover  B.  R.  T.  Bonds.— A 
memorandum  was  filed  on  March  24 
by  Judge  Julius  M.  Mayer,  in  the  United 
States    District    Court,    regarding    the 


hearing  on  March  22,  on  the  applica- 
tion of  ex-Judge  Lindley  M.  Garrison, 
receiver  of  the  Brooklyn  (N.Y.)  Rapid 
Transit  Company,  for  instructions  as 
to  bringing  suits  to  recover  possession 
of  $29,000,000  of  bonds  pledged  as  col- 
lateral. The  question  at  issue  was  as 
to  whether  this  course  should  be  taken 
where  no  arrangement  has  been  made 
to  prevent  having  the  bonds  thrown  on 
the  market  regardless  of  any  upset 
price.  Judge  Mayer  holds  that  the 
transactions  in  question  were  bona  fide 
and  in  accordance  with  business  usages 
and  should  be  regarded  as  valid,  par- 
ticularly because  the  other  course  would 
at  the  present  time  be  likely  to  disturb 
public  confidence.  No  such  actions  will 
accordingly  be  brought  by  the  receiver. 
Changes  in  American  Cities  Com- 
pany.— According  to  the  New  Orleans 
Item  the  affairs  of  the  American  Cities 
Company  are  now  largely  in  the  hands 
of  local  New  Orleans  interests.  That 
paper  said  recently:  "At  the  meeting  of 
the  shareholders  of  the  American  Cities 
Company,  the  bondholders  committee, 
headed  by  J.  K.  Newman,  New  Orleans, 
was  placed  in  control  of  its  affairs.  It 
is  understood  that  possibly  until  after 
plans  of  reorganization  of  the  New 
Orleans  Railway  &  Light  Company 
have  taken  shape,  the  management  and 
control  of  the  American  Cities  Com- 
pany will  be  in  the  hands  of  directors 
representing  the  bondholders,  with  J. 
K,  Newman  active  head  of  the  com- 
pany. The  new  board  of  directors  is 
composed  of  F.  T.  Homer,  New  York; 
J.  K.  Newman,  Arsene  Perrilliat,  E.  H. 
Bright,  H.  M.  Walmsley,  D.  H.  Saun- 
ders, F.  B.  Hayne,  C.  P.  Ellis,  L.  H. 
Dinkins  and  F.  B.  Williams,  New  Or- 
leans; Percy  Warner,  Nashville;  J.  S. 
Pevear,  Birmingham;  D.  H.  Cantrell, 
Little  Rock;  E.  D.  Parker,  Houston; 
T.  H.  Tutwiler,  Memphis;  C.  H.  Harvey, 
Knoxville;  Robert  Jamison,  Birming- 
ham; J.  H.  Caldwell,  Philadelphia. 


Electric  Railway  Monthly  Earnings 


BANGOR  RAILWAY  &  ELECTRIC  COMPANY,  BANGOR,  ME. 


Period 

Im.,  Jan., 

Im.,  Jan., 
12m.,  Jan., 
12m..  Jan.,  '18 


Operating     Operating     Operating 
Revenue       Expenses        Income 


Net 
Income 


'19 
•18 

'19 


$82,595  *$57,690 

77,775  *50,I69 

927,891  *604,257 

889,212  *509,3I0 


$24,905 

27,607 

323,634 

379,902 


Fixed 
Charges 

$20,306  $4,599 

19,659  7,948 

239,741  83,893 

229,376  150,526 


BATON  ROUGE  (LA.)  ELECTRIC  COMPANY 

Im.,  Jan, '19                $31,272        *$17,I57          $14,115            $3,988  $10,127 

Im,  Jan., '18                  21,529          '•11,117             10,412              3,695  6,717 

12m..  Jan., '19               277,551        •►152,693          124,858            46,721  78,137 

12m.,  Jan., '18               233,048        ■»120,553          112,495            42,866  69,629 


CAPE  BRETON  ELECTRIC  COMPANY,  LTD., 

lm.,Jan., '19  $52,190        '►$36,958  $15,232 

Im.,  Jan., '18  41,428  •33,257  8,171 

12m.,  Jan., '19  523,767        *396,111  127,555 

12m.,  Jan., '18  466,928        *308,294  158,634 


SYDNEY,  N.  S. 

$6,727  $8,505 

6,535  1,636 

78,698  48,958 

78,635  79,999 


CHATTANOOGA  RAILWAY  &  LIGHT  COMPANY, 

CHATTANOOGA,  TENN. 

Im.,  Jan., '19             $146,323      '►$115,019          $31,304          $21,938  $9,366 

lm.,Jan., '18                133,002        '►110,805            22,197            30,698  t8,501 

12m.,  Jan., '19             1,853,600     *l, 442,175          411,425          295,175  115,250 

12m.,  Jan., '18             1,384,980     '►1,174,262          210,718          360,510  t149,792 


CUMBERLAND  COUNTY  POWER  &  LIGHT  COMPANY, 


Im.,  Jan.,  '19 

Im.,  Jan.,  '  18 

12m.,  Jan.,  '19 

12m.,  Jan.,  '  18 

"*  Includes  taxes. 


PORTLAND,  ME. 

$215,722      '►$157,530  $58,192 

231,606        *2I3,338  18,268 

3,211.015     *2.245,307  965,708 

3,074,814     '►2,103,030  971,784 

tDeficit 


$56,689 

70.882 
844,929 
825,116 


$1,503 
152,614 
120,778 
146,569 


EAST  ST.  LOUIS  &  SUBURBAN  COMPANY,  EAST  ST.  LOUIS,  ILL. 
Operating     Operating     Operating        Fixed  Net 


Period 

Im.  Jan.,  '19 

Im.,  Jan.,  '18 

12m.,  Jan.,  '19 

12m.,  Jan.,  '18 


Revenue       Expenses        Ijricome         Charges  Income 


$366,418  '►$298,797  $67,621 

299,688  *263,009  36,679 

4,282,618  '►3,339,107"  943,511 

3,699,552  '►2,549,728  1,149,824 


$69,013  t$l,392 

65,730  t29,051 

816,571  126,940 

787,047  362,777 


EL  PASO  (TEX.)  ELECTRIC  COMPANY 


Im.,  Jan., 

Im..,  Jan., 

12m.,  Jan., 

12m.,  Jan., 


$127,953 

114,360 

1,271,235 

1,281,542 


'►$90,427 

•►74,781 

■►885,956 

'►811,408 


$37,536 

39,579 

385,279 

470,134 


$7,013 

5,513 

81,582 

68,276 


$30,523 

33,067 

303,698 

401,858 


GALVESTON-HOUSTON    ELECTRIC   COMPANY,  GALVESTON,    TEX. 


Im.,  Jan., 

Im.,  Jan., 

12m.,  Jan., 

12m.,  Jan., 


$242,487 

194,182 

2,739,636 

2,119,228 


■►$181,518 

•►132,913 

'►1,898,855 

•►1,404,568 


$50,959 

61,269 

840,781 

714,650 


$40,525 

39,282 

473,878 

453,252 


$20,444 

21,987 

366,903 

251,408 


LEWISTON,  AUGUSTA  &  WATERVILLE  STREET  RAILWAY, 
LEWISTON,  ME. 


Im.,  Jan.,  '19 

Im.,  Jan.,  '  18 

12m.,  Jan.,  '19 

12m.,  Jan.,  '18 


$?8,070 

47,120 

925,734 

883,790 


*$75,237 

•73,004 

•793.339 

•702,500 


$2,833 
t25,884 
132,395 
181,290 


$19,995 

15,911 

231,594 

187,292 


t$17,162 

t41,795 

t99,299 

t6,002 


NASHVILLE   RAILWAY   &   LIGHT    COMPANY,    NASHVILLE,  TENN. 


Im., 
Im. 

12m. 

12m. 


Jan., 
Jan., 
Jan., 
Jan., 


$272,317 

204,521 

2,934.009 

2,452,973 


•$191,031 

•131,562 

•1,956,335 

•1,587,706 


$81,285 

72,959 

977,574 

865,267 


$39,941 

41,037 

480.560 

489,869 


$41,345 

31.922 

497,118 

375,394 
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Traffic  and  Transportation 


Appeals  to  Its  Employees 

Connecticut    Company    Asks    Its    Em- 
ployees  to   Make   Suggestions 
for  Improvements 

Under  date  of  March  15  the  Con- 
necticut Company,  New  Haven,  Conn., 
issued  the  first  of  a  series  of  monthly 
bulletins  which  it  intends  to  send  to 
all  officers  and  employees  of  the  com- 
pany. The  first  bulletin  contains  four 
pages.  It  is  concluded  with  an  appeal 
to  the  employees  for  suggestions.  The 
last  two  pages  are  left  blank  except 
for  the  lines  "I  believe  the  service  of 

the  Connecticut  Company  on  the 

division  would  be  improved  if  attention 
were  given  the  following  matters."  The 
circular  is  signed  by  President  L.  S. 
Storrs.     The  text  is  as  follows: 

There  never  was  a  time  when  the  Con- 
necticut Company  stood  in  greater  need  of 
the  utmost  efficiency  from  its  executives 
and  employees  than  the  present. 

We  need  the  effort  of  every  man  and 
woman  to  win  the  good-will  of  the  public. 

Public  good-will  pays  us  our  wages. 

Without  public  good-will  street  cars  can- 
not operate,  and  if  the  street  cars  do  not 
operate  we  are  deprived  of  our  present 
means  of  livelihood. 

Courtesy  and  Efficiency 

Attention  to  business  and  common  sense 
breed  efficiency ;  efficiency  brings  good- 
will, and  the  most  valuable  component  of 
efficiency  is  courtesy. 

We  who  operate  the  cars  of  the  Con- 
necticut Company,  whether  we  be  con- 
ductors, motormen,  track  employees,  super- 
intendents, managers,  clerks  or  general 
officers,  must  bear  in  mind  that  our  per- 
sonal success  and  the  success  of  the  Con- 
necticut Company  depend  on  our  Individual 
attitude  toward  the  people  who  ride  on 
our  cars. 

Every  person  who  pays  us  a  fare,  or 
hands  us  a  ticket  or  a  transfer,  is  paying 
us  for  service,  and  is  entitled  to  efficient, 
courteous  service. 

There  will  be  persons  unreasonable  and 
discourteous  toward  us,  who  may  be  in- 
solent and  who  will  try  our  patience,  but 
nevertheless  our  doty  is  to  keep  our  tem- 
pers, to  listen  to  complaints,  to  correct  de- 
ficiencies In  service  and  to  do  everything 
we  can  to  make  friends  for  ourselves  and 
our  company. 

Never  indulge  in  a  noisy  argument  with 
a  passenger. 

Courteous  treatment  of  the  public  Is  an 
all-important  element  of  good   service. 

Discourtesy,  gruftness,  insolence  on  the 
part  of  employees  will  not  be  tolerated  by 
the  public  nor  by  the  officers  of  our  com- 
pany. 

Men  handling  the  money  of  the  Connecti- 
cut Company  are  under  a  heavy  obligation 
to  their  fellow  employees  and  to  the  public, 
as  well  as  under  the  highest  moral  obliga- 
tion to  themselves. 

PAIKNBSS    TO    ALI, 

Superintendents,  managers  and  officers 
are  under  the  obligation  to  deal  with  those 
In  their  departments  with  absolute  fairness, 
honor  and  tact,  and  to  act  on  constructive 
criticism  and  helpful  suggestion  from  the 
publia 

We  are  all  In  one  big  family. 

We  must  work  together — we  must  work 
with  our  brains  as  well  as  our  bodies  to 
conserve  every  resource,  every  cent  of  In- 
come In  order  that  our  company  may  es- 
tablish Itself  soundly,  and  build  up  a  great 
spirit  of  helpfulness  on  the  part  of  the 
public— the  public  good-will  so  vital  to  our 
success. 

From  time  to  time  you  will  receive  com- 
munications from  your  company.  You  will 
be  told  how  things  are  going  with  us,  how 
we  are  succeeding,  how  we  are  falling  down. 

Give    our    problems    your    best    thought ; 


give  the  public  your  best  service ;  work 
your  brain  as  well  as  your  body. 

Working  together  we'll  win  public  favor 
and  personal  success. 

P.  S. — We  invite  you  to  use  the  next 
sheet  to  send  us  suggestions  that  probably 
have  occurred  to  you  for  the  betterment 
of  our  service.  Feel  free  to  write  exactly 
what  is  in  your  mind — we  want  helpful 
criticism   and  earnest  suggestions. 

There  is  an  addressed  envelope  herewith 
in  which  you  can  seal  your  suggestions, 
and  leave  with  the  foreman  or  other  per- 
son to  whom  you  report,  or,  if  you  prefer, 
you  are  free  to  mail  it  direct 


Conference  on  Spokane  Fares 

Two  conferences  were  held  on 
March  14  by  city  officials  of  Spokane, 
Wash.,  and  the  officials  of  the  Washing- 
ton Water  Power  Company  and  the 
Spokane  &  Inland  Empire  Railroad  in 
an  effort  to  reach  an  agreement  on  the 
demand  of  the  companies  for  an  in- 
crease in  fares.  At  the  close  of  the 
conference  the  City  Commissioners  an- 
nounced that  they  had  declined  to  agree 
to  the  plan  for  an  increase.  In  fact, 
Commissioners  Fleming  and  Tilsley 
said  that  they  thought  further  confer- 
ences useless  and  that  the  companies 
should  now  place  their  propositions  in 
writing  before  the  City  Council. 

In  substance  the  modified  proposals 
of  the  railways  are: 

To  raise  the  fare  from  5  cents  to  6  cents. 

Estimated  increase  in  revenues,  $160,- 
000,  for  both  systems. 

Period  for  which  the  6-cent  fare  is  to 
operate  on  trial,  approximately  one  year. 

Added  revenues  to  be  applied  to  wage 
increases  for  the  men,  betterment  of  service 
and  the  elimination  of  present  deficits  in 
operating  expenses.  The  wage  increases 
for  Washington  Water  Power  Company 
employees   alone   are  estimated   at   $50,000. 

The  railway  officials  explained  that  a 
1-cent  increase  in  fare,  if  traffic  re- 
mained constant,  would  produce  $200,- 
000,  or  20  per  cent  on  the  present  basis 
of  receipts.  However,  traffic  is  not  ex- 
pected to  remain  at  its  former  volume, 
and  on  this  account  the  increase  in  fare 
is  expected  to  yield  not  more  than 
$160,000.  The  railway  officials  would 
not  agree  to  return  to  the  5-cent  fare 
after  the  one  year  of  trial.  The  City 
Commissioners  declined  to  be  commit- 
ted to  any  policy  where  it  is  proposed 
permanently  to  abandon  the  5-cent  fare. 

In  the  event  that  no  agreement  is 
reached,  it  is  possible  that  the  Public 
Service  Commission  may  be  asked  to 
put  into  operation  the  fare  increase  to 
which  the  City  Commissioners  would 
not  agree. 

After  three  conferences  with  city 
officials  and  representatives  of  the 
railway  companies  Chairman  E.  F. 
Blaine  of  the  State  Public  Service  Com- 
mission announced  that  the  interested 
parties  had  been  unable  to  agree  and 
that  the  application  of  the  companies 
for  an  increase  of  fare  to  7  cents  and  1 
cent  additional  for  transfers  in  accord- 
ance with  their  original  request  for  re- 
lief had  been  set  for  hearing  for  March 
31  in  Spokane. 


Six-Cent  Fare  Compromise 

Public  Utilities  Commission  Will  Decide 

as  to  Necessity 'of  Charging  Higher 

Fare  in  Vancouver 

Until  such  time  as  the  Public  Utili- 
ties Commission  decides  that  6  cents  is 
too  much  that  fare  will  continue  to  be 
charged  on  the  Vancouver  lines  of  the 
British  Columbia  Electric  Railway. 
Should  the  commission,  however,  find 
that  the  fare  ought  to  be  5  cents,  the 
extra  cents  collected  during  the  perioil 
from  April  9  next  to  the  date  on  which 
the  judgment  becomes  effective,  will 
not  go  to  the  company's  treasury  but 
to  the  Vancouver  General  Hospital. 
Such  in  effect  is  the  compromise 
reached  at  Victoria  by  the  representa- 
tives of  the  City  Council  in  respect  of 
a  clause  in  the  public  utilities  bill. 

On  the  occasion  of  the  strike  last 
July  the  city  granted  the  British 
Columbia  Electric  Railway  the  right  to 
levy  a  6-cent  fare  for  nine  months,  the 
understanding  being  that  by  the  end  of 
that  period  either  the  Public  Utilities 
Commission  would  decide  what  the  fare 
should  be  or  the  city  and  the  company 
would  work  out  a  new  franchise  agree- 
ment good  for  five  years.  So  far  even 
the  public  utilities  bill  has  not  been 
submitted  to  the  Legislature,  while 
efforts  to  reach  an  agreement  on  the 
franchise  were  abandoned  some  time 
ago. 

The  Council  was  proposing  to  pass  a 
new  by-law  restoring  the  5'-cent  fare 
next  month — the  former  by-law  being 
operative  after  April  9  unless  repealed 
— when  it  was  found  that  the  draft  of 
the  public  utilities  bill  contained  a 
clause  which  fixed  fares  at  the  rates 
now  in  operation  until  such  time  as  the 
commission  should  change  them.  As 
the  commission  might  consume  many 
months  in  its  inquiry  before  returning 
a  finding  the  City  Council  protested 
against  the  city  being  saddled  with  the 
6-cent  fare  all  that  time  when,  if  they 
judge  the  situation  correctly,  the  com- 
mission would  find  in  the  end  that  only 
5  cents  was  justified. 

Mayor  Gale  said  that  Attorney- 
General  Farris  had  refused  to  delete  the 
clause  but  proposed  to  modify  it  by 
providing  that  the  amount  of  fares  re- 
ceived in  excess  of  5  cents  should  be 
paid  into  a  trust  fund  and  held  in 
escrow,  to  be  recovered  by  the  com- 
panies concerned  should  the  higher 
fares  be  sustained,  and  to  be  paid  into 
the  funds  of  designated  public  institu- 
tions should  it  not.  In  the  case  of  Van- 
couver the  general  hospital  was  named 
as   the  contingent  beneficiary. 


Fare  Conference  in  Louisville 

Several  conferences  have  been  held 
recently  between  Mayor  George  Smith 
of  Louisville,  Ky.,  and  President  Minary 
of  the  Louisville  Railway,  relative  to 
a  proposed  increase  in  fares.  No 
formal  request  has  been  made  to  the 
city  by  the  company  as  yet,  and 
neither  the  city  nor  the  railway  has 
made  any  statement. 
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Iowa  Company  Sustained 

Court  Upholds  Des  Moines  Service  Cut 

for  Approval  of  Which  Supervisor 

Was  Dismissed 

Judge  Martin  J.  Wade  of  the  Fed- 
eral Court  has  decided  unreservedly  in 
favor  of  the  Des  Moines  (la.)  City 
Railvsray  in  its  claim  that  a  cut  in  serv- 
ice is  necessary  in  order  to  meet  the 
conditions  forced  by  a  failure  to  re- 
ceive a  rate  increase.  In  announcing: 
his  decision  Judge  Wade  said: 

The  receivers  claim  that  the  annual  def- 
icit of  the  company  is  $216,000.  It  Is 
clearly  the  duty  of  the  court  to  stop  this 
loss. 

The  people  of  Des  Moines  will  get  every 
<lollar's  worth  of  service  they  are  entitled 
to.  Nothing  could  be  worse  than  dragging 
these  matters  along.  The  one'  thing  In  con- 
troversy here  is  a  matter  of  bookkeeping. 
Service  must  be  diminished  in  order  that 
the  deficit  be  stopped.  Roy  Smock  was 
railway  supervisor  for  the  city  on  Feb.  24 
when  he  signed  the  new  service  schedules. 
The  court  will  not  attempt  to  take  any  of 
the  power  conferred  upon  him  away  from 
him.  There  is  nothing  before  the  court  to 
indicate  that  the  company  did  not  act  in 
good  faith.  If  there  is  any  question  of 
this  sort  it  is  between  Byers  (city  attor- 
ney) and  Smock.  If  it  could  be  shown 
that  the  proposed  cuts  were  in  excess  of 
necessity  I  would  not  allow  them.  The  new 
schedule  will  go  into  effect  temporarily. 
TThis  is  not  a  final  matter.  There  may  be 
modifications  from  time  to  time  and  the 
court  will  be  open  to  a  showing  at  any 
time.  The  city  and  the  company  should 
co-operate  with  each  other  and  it  is  the 
city's  duty  to  be  Interested  in  the  com- 
pany.    Therefore  I  grant  the  order. 

Judge  Wade  further  declined  to  take 
Tip  the  city's  demands  that  the  pave- 
ments near  railway  tracks  be  repaired. 

Late  in  February  after  securing  the 
approval  of  Mr.  Smock,  the  railway 
supervisor  for  the  city,  the  Des  Moines 
City  Railway  announced  a  material  cut 
in  service.  The  City  Council  thereupon 
discharged  Mr.  Smock  and  secured  an 
injunction  from  the  Polk  County  Dis- 
trict Court  holding  up  the  service  cut. 
Judge  Wade  was  then  brought  into  the 
case  and  told  the  District  Court  to  "keep 
its  hands  off."  Then  the  railway  peti- 
tioned the  Federal  Court  for  the  relief 
desired  in  the  service  cut  and  the  de- 
cision to  which  reference  has  just  been 
made  is  the  result.  The  service  cur- 
tailment will  go  into  effect  at  once. 


School  tickets  to  be  sold  at  the  same 
price  as  formerly. 

Ratification  of  this  agreement  is  to 
be  made  by  the  company,  the  Burling- 
ton Council  and  the  Boar:i  of  Railway 
Commissioners,  and  the  proceedings  in 
connection  therewith  are  in  progress. 

A  full  schedule  put  in  effect  on  Feb. 
20  provides  tot  an  hourly  car  service 
from  6.10  a.m.  to  11.10  p.m.  every  week 
day,  and  from  9.10  a.m.  to  10.10  p.m. 
on  Sundays;  while  there  is  a  service 
from  Burlington  to  Hamilton  at  6  a.m. 
and  7  a.m.,  the  regular  hourly  service 
starting  from  Oakville  at  7.30  a.m.  and 
continuing  to  10.30  p.m.,  except  on  Sun- 
days, when  the  last  car  to  Hamilton 
leaves  at  9.30  p.m.  There  is  a  car  leav- 
ing Oakville  for  Burlington  at  11.30 
p.m.  (daily)  and  another  at  12.30  a.m. 
(daily  except  Sunday) ,  and  on  Sundeys 
only  a  car  from  Oakville  to  Burlington 
is  run  at  10.30  p.m. 


Service  Resumed 

After  a  period  of  considerable  elec- 
tioneering activity,  a  new  Mayor  and 
several  other  members  of  Council  were 
elected  for  Burlington,  Ont.,  on  Feb.  3, 
says  the  Canadian  Railivay  &  Marine 
World,  with  the  result  that  on  Feb.  5 
the  Hamilton  Radial  Electric  Railway 
resumed  service  between  Hamilton  and 
Oakville,  21.46  miles.  The  agreement 
with  the  Burlington  Council  as  to  fares 
to  be  charged  supersedes  for  a  year  the 
provisions  in  the  original  franchise,  and 
provides  as  follows: 

Workman's  ticket  for  twelve  trips, 
good  for  one  week,  Burlington  to  Ham- 
ilton terminal  and  return,  $1.50,  and 
to  Sherman  Avenue,  $1.20. 

Hamilton  commutation  tickets,  to  and 
from  Hamilton,  good  for  twenty-six 
trips  within  six  weeks,  $4.50  each,  or 
a  rate  of  35  cents  for  return  trip. 

Transient  tickets,  one  way  25  cents, 
return  45  cents. 


Boston  Zone  Trial  Postponed 

The  trustees  of  the  Boston  (Mass.) 
Elevated  Railway  have  decided  to  de- 
fer the  trial  of  the  zone  system  for  the 
following  reasons: 

1.  Because  they  believe  that  the  8-cent 
fare,  collected  as  far  as  possible  by  the 
metal  tokens,  should  be  given  a  further 
trial. 

2.  Because  there  is  now  pending  before 
the  Legislature  a  bill  which  proposes  to 
amend  the  law  so  that  the  trustees  cannot 
adopt  the  zone  system.  This  bill  reads  as 
follows : 

"Sec.  2  of  Chap.  159  of  the  special  acts 
of  1918,  providing  for  the  management  of 
the  Boston  Elevated  Railway  by  trustees 
shall  not  be  construed  to  confer  upon  the 
trustees  the  right  to  establish  a  zone  sys- 
tem of  fares,  and  no  zone  system  or  other 
system  which  provides  for  the  collection  of 
more  than  one  fare  for  a  continuous  pas- 
sage shall  be  put  in  operation  upon  the  said 
railway." 

3.  There  is  also  pending  before  the  Leg- 
islature the  bill  proposed  by  Senator  Walsh, 
which  provides  for  a  return  to  the  5 -cent 
flat  fare  ;  the  amount  of  the  deficit  to  be 
raised  in  the  general  tax  levy  in  the  dis- 
tricts served  by  the  company,  and  in  con- 
nection with  which  bill  the  Supreme  Court 
is  asked  to  determine  the  constitutionality 
of  the  act  under  which  the  trustees  are 
operating. 

4.  The  operating  changes  necessary  to 
give  the  zone  system  a  trial  would  involve 
a  large  expenditure  of  money,  and  it  is 
obviously  improper  for  the  trustees  to  spend 
this  money  while  such  legislation  is  pend- 
ing. 

5.  If  the  zone  system  is  to  be  tried,  the 
test  should  be  made  under  the  most  favor- 
able circumstances,  and  the  trustees  are 
advised  by  Prof.  A.  S.  Richey  that  a  zone 
system  can  be  given  a  fairer  trial  during 
the   summer   months. 

It  was  originally  proposed  to  start 
the  zone  system  on  April  1. 


New  Jersey  Fare  Ordered 
Reduced 

The  Board  of  Public  Utility  Commis- 
sioners of  New  Jersey  on  March  26 
ordered  the  Public  Service  Railway, 
Newark,  N.  J.,  to  reduce  its  fares  from 
7  cents  to  6  cents  on  April  1.  The  com- 
pany is  permitted  to  charge  1  cent  for 
transfers. 

The  decision  was  reached  at  a  special 
session  held  in  Newark  to  pass  upon 
the  request  of  the  company  for  a  zone 
plan  of  fares.  Mayor  Gillen  of  Newark 
attacked  the  company  bitterly.  He  was 
called  upon  by  the  commission,  follow- 
ing his  tirade,  to  furnish  the  regula- 
ting body  with  facts  and  not  opinions. 


The  hearing  on  the  zoning  system 
was  postponed  until  March  27  to  grive 
counsel  of  the  various  municipalities 
time  to  study  the  plan.  T.  N.  McCarter, 
president  of  the  railway,  said  that  with 
the  6-cent  fare  the  net  loss  of  the  com- 
pany for  the  first  six  months  of  this  year 
would  be  $145,041.  He  also  declared 
the  recent  strike  had  cost  the  company 
approximately  $200,000. 

The  decision  just  rendered  by  the 
commission  is  in  accordance  with  the 
ruling  which  it  made  on  Sept.  27,  1918. 
At  that  time  the  commission  in  order 
that  the  company  might  meet  the 
higher  wages  then  recently  ordered  by 
the  War  Labor  Board,  authorized  the 
railway  to  charge  7  cents  instead  of  5 
cents  from  Oct.  15  to  March  31,  inclu- 
sive, and  6  cents  from  April  until  such 
time  as  the  "war  emergency"  ceased 
to  exist.  In  connection  with  the  new 
rates,  the  company  was  permitted  to 
continue  to  collect  1  cent  for  all  initial 
transfers.  The  1-cent  transfer  charge 
was  originally  put  into  effect  as  pro- 
vided in  an  order  issued  by  the  com- 
mission last  July.  In  the  meantime  it 
was  proposed  that  an  inquiry  should  be 
conducted  into  the  question  of  a  zone 
system  of  fares  as  perhaps  affording  a 
more  equitable  plan  of  meeting  the 
financial  needs  of  the  company. 


Interurban  Telephone  Talks 

Fred  C.  Mayer,  traffic  manager  of  the 
Arkansas  Valley  Interurban  Railway, 
Wichita,  Kan.,  relates  the  following  in 
explanation  of  "Why  Interurban  Rail- 
way Employees  Go  Crazy": 

Telephone  rings — 

Lady — "Interurban?" 

Agent — "Yes,  Mam!" 

Lady — "When's  the  last  limited  to 
Hutchinson?" 

Agent — "Four  klock!" 

Lady — "When's  that  car  git  back?" 

Agent — "No  limited  cars  back  to- 
night!" 

Lady  —  "Yes,  but  when's  the  lass 
limited  car  leave  here?" 

Agent — "I  said  four  klock!" 

Lady — "Yes,  but  when's  the  lass  lim- 
ited git  back?" 

Agent — "I  said  no  more  limited  to- 
night!" 

Lady — "Say,  when's  the  four  klock 
limited  come  back?" 

Agent — "Five  thirty  in  the  mornin!" 

Lady—"OYi\" 

Telephone  rings  again: 

Voice — "When's  the  first  car  to  Hut- 
chinson?" 

Agent — "Five  thirty  in  the  morn- 
ing!" 

Voice— "When's  the  nex?" 

Agent— "^is.  forty!" 

Voice — "An'  the  nex?" 

Agent  —  "Every  hour,  twenty  min- 
its!" 

Voice — "When  ju  say?" 

Ajrent— "Eight  aklock!" 

Voice — "Every  hour  after?" 

Agent  —  "NO,  every  hour  twenty 
minits!" 

Voice — "Why  dinnu  say  so!" 

Agent— "Oh,  Hell!" 
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Houston  Sustained  in  Its 
Fare  Fight 

The  city  of  Houston,  Tex.,  won  the 
second  point  in  its  fight  with  the  Hous- 
ton Electric  Company,  which  operates 
the  railway  in  Houston,  when  the  Court 


trol  of  the  Public  Service  Commission, 
was  indefinitely  postponed.  The  jitney 
law  will  thus  remain  as  it  is. 


Yonkers    Agrees    to    Increase. — The 

Board  of  Aldermen  of  Yonkers,  N.  Y., 
by  a  vote  of  six  to  four  decided  on 
March  22  to  allow  the  Yonkers  Rail- 
road, operating  practically  all  the  sur- 
face lines  in  the  city,  to  charge  an  extra 


Oshkosh      Would      Rescind      Paving 
Charge. — The  city  authorities  of  Osh- 

^  ... ,  ^,    kosh,  Wis.,  have  agreed  to  relieve  the 

of  Civil  Appeals  at  Galveston  sustained  Eastern  Wisconsin  Electric  Company  of  °-cent  fare  everywhere  beyond  the  city 
the  decision  of  Judge  Dannenbaum  of  the  obligation  to  pay  for  the  first  cost  ""^'^s.  The  new  rate  is  to  become  op- 
the  Sixty-first  District  Court.  Judge  of  paving,  and  the  renewal  thereof,  upon  erative  ten  days  after  the  signing  of  the 
Dannenbaum    sitting    at    Houston    had    the  ordering  by  the  company  of  fifteen    formal  agreement  by  the  railroad  corn- 


sustained  the  general  demurrer  of  the 
city  of  Houston  to  the  company's  man- 
damus proceeding  to  compel  the  city 
to  enforce  the  repealed  ordinance 
passed  last  fall  providing  for  a  6-cent 
fare  in  Houston,  with  half  fares  for 
students  and  children  under  twelve 
years  of  age. 

C.  R.  Wharton,  counsel  for  the 
Houston  Electric  Company,  stated  that 
the  fact  that  Judge  Pleasants  dissented 
gave  the  company  the  privilege  of  ap- 
plying to  the  Supreme  Court  for  a 
writ  of  error.  He  said  that  would  be 
done. 

In  sustaining  the  general  demurrer 
of  the  city,  Judge  Dannenbaum  took 
the  ground  that  he  could  not  go  beyond 
the  ordinance  of  Nov.  6,  which  repealed 
the  ordinance  of  Sept.  30,  grant- 
ing the  6-cent  fare,  unless  it  was  shown 
that  the  5-cent  fare  was  unreasonable 
and  confiscatory.  This,  the  company 
has  not  done  up  to  the  present  time. 

The  6-cent  fare  ordinance  was  passed 
upon  by  the  City  Council  after  applica- 
tion had  been  made  by  the  company 
for  a  7-cent  fare.  A  few  days  before 
the  ordinance  went  into  effect,  a  peti- 
tion bearing  a  sufiicient  number  of  sig- 
natures was  presented  to  the  City 
Council,  asking  for  the  matter  of  rates 
to  be  submitted  to  a  referendum  vote. 
This  was  granted  and  on  Nov.  5  a 
majority  voted  against  the  6-cent  fare. 
The  Council  then  held  a  meeting  and 
repealed  the  6-cent  fare  ordinance,  re- 
storing the  5-cent  rate. 


new  cars  for  the  city  system.  Negotia- 
tions are  now  pending  looking  toward 
the  financing  of  the  purchase  of  the 
cars. 

Fare    Increase    Again    Suspended. — 

The  Public  Service  Commission  for  the 
Second  District  of  New  York  on  March 
20  suspended  to  and  including  May  22, 
proposed  increased  fares  on  the  Roches- 
ter &  Syracuse  Railroad  which  are  un- 
der investigation  by  the  commission. 
The  new  fare  rates  were  filed  on  Oct. 
25  and  they  have  been  under  suspension. 
The  increased  fares  were  due  to  estab- 
lishing two  5-cent  fare  charges  in 
Rochester,  instead  of  one,  and  increas- 
ing all  other  fares  on  the  line  by  5 
cents. 

New  Jitney  Measure  in  Kansas  City. 
— The  City  Council  of  Kansas  City,  Mo., 
has  passed  a  jitney  ordinance  which 
regulates  the  fare  to  be  charged — 10 
cents  for  the  first  twenty  blocks  and 
5  cents  for  each  additional  twenty 
blocks,  Yearly  license  is  set  at  $12.50. 
No  jitney  will  be  allowed  -to  solicit 
business  or  remain  stationary  on  any 
of  the  distinctly  business  streets.  The 
police  will  designate  such  corners  in 
this  district  at  which  they  may  stop 
to  take  on  and  discharge  passengers. 
An  operator  must  be  experienced  be- 
fore a  license  will  be  granted  him.  The 
jitney  owners  were  in  accord  with  the 
spirit  of  the  measure. 


pany.  The  lines  affected  are  those  run- 
ning to  the  Van  Cortlandt  Park  terminal 
of  the  New  York  subway,  to  the  Third 
Avenue  Elevated  terminal  at  198th 
Street  and  to  Mount  Vernon,  Hastings- 
on-the-Hudson,  Tuckahoe  and  Jerome 
Avenue  surface  lines  in  the  Bronx. 

Recent  Pennsylvania  Increases.  — 
The  Williamsport  (Pa.)  Passenger  Rail- 
way has  filed  notice  with  the  Public 
Service  Commission  of  Pennsylvania 
abolishing  all  tickets  and  placing  the 
lines  on  a  5-cent  basis,  as  well  as 
changing  the  transfer  plan.  Notice  of 
increase  in  commodity  rates  was  filed 
by  the  Chambersburg,  Green  Castle  & 
Waynesboro  Street  Railway;  advance 
to  6-cent  fares  by  the  Shamokin  & 
Edgewood  Electric  Railway;  advance 
from  6  to  7  cents  by  the  Ephrata  &  Leb- 
anon Traction  Company,  which  also 
raised  fares  in  its  two  terminal  tovims 
to  7  cents  from  5  and  discontinued  the 
sale  of  strip  tickets  in  those  places. 

Fare  Increase  Refused. — In  an  order 
promulgated  on  March  17  the  Railroad 
Commission  of  South  Carolina  refused 
the  request  of  the  Charleston-Isle  of 
Palms  Traction  Company  for  increased 
rates  and  turned  its  file  over  to  the  at- 
torney general  to  bring  action  against 
the  corporation  to  compel  it  to  put  in 
the  3-cent  rate  per  mile,  with  a  min- 
imum charge  of  5  cents,  ordered  by  the 
commission  Oct.  2,  1918.     On  March  12 


Report  of  Arnold  Company  on  Louis-    J^^^s  Sottile,  president  of  the  company, 


Transportation 
News  Notes 


Fare  Tariff  Suspended. — The  pro- 
posed increase  in  rates  for  railway 
service  in  Freeport,  111.,  by  the  Illi- 
nois Northern  Utilities  Company  has 
been  suspended  by  the  Public  Utilities 
Commission  of  Illinois  until  July  13. 

Eight  Cents  for  Carlisle. — An  order 
permitting  the  Cumberland  Railway 
Carlisle,  Pa.,  to  charge  an  8-cent  fare 
was  issued  on  March  14  by  the  Public 
Service  Commission.  The  8-cent  fare 
was  announced  after  a  7-cent  fare  had 
been  in  effect  for  a  time. 

Jitney  Measure  in  Washington  Un- 
changed.— The  measure  introduced  in 
the  recent  Legislature  at  Olympia, 
Wash.,  providing  for  the  regulation  of 
jitney  and  motor  cars  for  hire  in  large 
communities  by  placing  them  under  con- 


ville.— The  Louisville  (Ky.)  Railway  ex 
pects  to  receive  a  report  from  the  Arn- 
old Company,  Chicago,  111.,  who  recently 
mado  a  survey  of  the  railway  at  Louis- 
ville. It  is  intimated  that  the  report 
will  recommend  one-man  cars  for  some 
small  lines  and  elimination  of  unneces- 
sary or  paralleled  lines.  A  reduction 
of  expenses  such  as  the  adoption  of 
these  measures  would  bring  about, 
along  with  a  possible  increase  to  a 
6-cent  fare,  would  probably  enable  the 
company  to  about  break  even  on  the 
increases  in  wages  ordered  by  the  War 
Labor  Board. 

Auto  and  Railway  in  Fight  for  Traf- 
fic.— A  keen  competition  has  developed 
between  the  automobile  stages  and  the 
lines  of  the  Portland  Railway,  Light  & 
Power  Company,  operating  between 
Portland  and  Vancouver,  Wash.,  in  an 
effort  to  obtain  patronage.  The  auto 
fare  has  been  reduced  from  35  cents 
and  50  cents  to  25  cents.  The  railway 
fare  is  15  cents,  but  about  fifteen  min- 
utes longer  time  is  required  to  make 
the  trip  by  railway  than  by  auto.  Dur- 
ing the  mobilization  of  soldiers  at  Van- 
couver Barracks,  sixty-two  auto  stages 
operated  between  the  two  cities.  This 
number  has  gradually  been  reduced  to 
forty. 


appeared  before  the  commission  and 
stated  that  the  3-cent  rate  was  not 
enough  to  permit  the  corporation  to  pay 
operating  expenses  and  that  if  the  com- 
pany was  forced  to  adhere  to  such  a 
rate  the  road  would  have  to  discontinue 
operations. 

Penn  Yan  Line  Reduces  Fare. — The 

Penn  Yan  &  Lake  Shore  Railway,  Penn 
Yan,  N.  Y.,  on  March  19  filed  with  the 
Public  Service  Commission  for  the  Sec- 
ond District  of  New  York  a  new  sched- 
ule of  rates  proposed  as  effective  on 
April  1  by  special  permission  of  the 
commission.  The  one-way  fare  between 
any  two  points  within  the  same  fare 
zone  except  within  an  incorporated  vil- 
lage or  city,  will  be  reduced  from  7  cents 
to  6  cents  and  twenty  strip  tickets  will 
be  sold  for  $1,  a  reduction,  and  monthly 
school  commutation  ticket  books,  good 
for  travel  between  points  in  two  or  more 
zones,  reduced  from  3.5  to  3  cents  per 
coupon.  Baggage  and  parcel  rates  and 
charges  for  transporting  trunks  and 
bicycles  will  be  reduced. 

Fare  Tokens  in  St.  Louis. — Metal 
tokens  will  replace  paper  car  tickets  on 
the  lines  of  the  United  Railways,  St. 
Louis,  Mo.,  on  April  1.  A  million  .of 
the  disks  will  be  on  hand  when  the  sale 
begins.    The  rate  of  fare  is  not  stamped 
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on  the  tokens  and  therefore  they  will  be 
good  if  the  fare  is  changed.  They  were 
ordered  last  year  but  their  delivery  was 
delayed  because  it  was  necessary  first 
to  change  the  mechanism  on  all  the 
fare  boxes.  The  readjusted  fare  boxes 
have  three  cyclometers,  one  registering 
small  coins,  another  registering  the 
small  metal  token,  and  a  third  to  regis- 
ter a  larger  metal  ticket  if  the  use  of 
one  is  adopted,  as,  for  instance,  to  count 
the  children's  tickets.  The  fare  disks 
will  be  sold  by  the  conductors. 

Fare  Increase  Considered  Unreason- 
able.— The  Public  Service  Commission 
for  the  Second  District  of  New  York  on 
March  20  directed  the  Warren  &  James- 
town Street  Railway  to  amend  its  pas- 
senger tariff  by  providing  for  round- 
trip  tickets  between  Jamestown  and 
Hillside  at  12  cents  each  and  commuta- 
tion books,  forty  single-trip  tickets, 
good  between  Stillwater,  Boniwood, 
Sumner  Street  and  Hillside  and  James- 
town will  be  at  $2.80  per  book.  These 
tickets  are  to  be  good  for  sixty  days 
only  for  New  York  State  interstate 
travel.  The  commission's  order  was 
upon  a  complaint  that  fares  between 
Jamestown  and  the  near-by  points  had 
been  increased  from  5  to  10  cents  and 
that  the  increase  which  had  been  made 
was  unreasonable. 

Seven  Cents  for  Port  Jervis. — Chair- 
man Hill  of  the  Public  Service  Commis- 
sion for  the  Second  District  of  New 
York  on  March  21  announced  that  he 
would  recommend  to  the  commission 
authority  to  increase  the  fare  on  the 
Port  Jervis  Traction  Company  in  Port 
Jervis  and  the  town  of  Deer  Park  from 
5  cents  to  7  cents,  to  remain  in  effect 
until  Jan.  1,  1920.  There  was  no  oppo- 
sition to  the  company's  petition  at  the 
hearing  and  it  was  stated  by  J.  D.  Knox, 
general  attorney  for  the  company,  that 
the  Port  Jervis  and  Deer  Park  authori- 
ties had  consented  to  the  increased  fare. 
Mr.  Knox  said  the  road  was  run  down 
and  there  had  been  an  agreement  that 
the  revenues  over  running  expenses  and 
taxes  should  be  applied  to  new  equip- 
ment and  otherwise  bettering  the  serv- 
ice in  Port  Jervis. 

Wants  Six  Cents  in  Evansville. — The 
Public  Utilities  Company,  Evansville, 
Ind.,  has  notified  the  Mayor  of  that  city 
through  a  letter  from  B.  C.  Cobb,  New 
York,  N.  Y.,  president  of  the  company, 
that  unless  the  railway  is  permitted  to 
increase  fares  from  5  cents  to  6  cents 
it  will  be  necessary  to  place  one-man 
cars  in  operation  in  Evansville.  In  his 
letter  to  the  Mayor,  Mr.  Cobb  states 
that  between  400  and  500  cities  in 
the  United  States  now  have  6-cent  fares 
and  some  7  and  8  cent  fares.  It  also 
stated  that  the  Evansville  Company  was 
operated  last  year  without  profit.  Mayor 
Bosse  has  submitted  the  matter  to  the 
City  Council  and  stated  that  it  would  be 
taken  under  consideration,  as  the  Pub- 
lic Utilities  Company,  Evansville,  had 
never  asked  anything  of  the  Public 
Service  Commission  of  Indiana  without 
first  securing  the  indorsement  of  the 
city  administration. 

Six  Cents  in  Sheboygan. — The  Rail- 
road Commission  of  Wisconsin  on  March 


11  rendered  a  decision  on  the  applica- 
tion of  the  Eastern  Wisconsin  Electric 
Company  to  increase  the  railway  fare 
at  Sheboygan  to  6  cents.  The  applica- 
tion of  the  company  requested  authority 
to  increase  the  present  5-cent  fare  to 
6  cents  for  all  passengers  more  than 
five  years  of  age.  The  decision  of  the 
commission  authorizes  an  increase  to 
6  cents  for  all  passengers  more  than 
seven  years  of  age,  with  six  tickets  for 
35  cents,  and  a  fare  of  3  cents  for  chil- 
dren from  five  to  seven  years  of  age, 
inclusive,  with  twelve  tickets  for  35 
cents.  The  increases  went  into  effect 
on  March  23.  The  company  ran  a  se- 
ries of  talks  in  the  newspapers  explain- 
ing the  necessity  for  the  6-cent  fare  and 
giving  to  the  public  much  general  in- 
formation regarding  the  railway  situa- 
tion throughout  the  country. 

One-Man    Cars    Reduce    Accidents. — 

Fewer  accidents  on  one-man  cars  than 
on  the  regular  cars  is  the  experience 
of  the  Dallas  (Tex.)  Railway,  according 
to  Richard  Meriwether,  vice-president 
and  general  manager,  who  made  public 
statistics  covering  the  eight  months 
period  during  which  one-man  cars,  have 
been  in  operation  in  Dallas.  Three  acci- 
dents for  every  2000  miles  is  the 
average  established  by  the  one-man  cars 
operated  on  the  San  Jacinto-Akard 
Street  line,  during  the  period  from 
July  1,  1918,  to  March  1,  1919. 
During  this  eight-month  period  the 
twelve  one-man  cars  on  this  line  trav- 
eled 268,064  miles  and  reported 
176  accidents,  an  average  of  li  ac- 
cidents per  1000  miles.  During  the  same 
period  other  types  of  cars  operated  in 
Dallas  covered .  4,544,123  miles  and  re- 
ported 2357  accidents,  an  average  of 
1.92  per  1000  miles.  It  was  also  found 
that  the  one-man  cars  maintain  a  much 
faster  schedule  than  other  type  of  cars 
in  Dallas. 

Receiver  Opposed  to  State  Court 
Interference. — Exception  to  the  juris- 
diction of  the  State  courts  to  control 
him  in  any  manner  has  been  interposed 
by  J.  D.  O'Keefe,  federal  receiver  of  the 
New  Orleans  Railway  &  Light  Com- 
pany, New  Orleans,  La.,  by  means  of  a 
motion  filed  through  counsel  in  the 
State  Supreme  Court.  The  motion  was 
offered  in  the  suit  of  Wilbert  Black  and 
others  to  enjoin  the  company  and  the 
city  of  New  Orleans  from  collecting  a 
6-cent  fare.  Receiver  O'Keefe  took  the 
position  that  he  is  appointed  by  and  ass 
an  officer  by  the  United  States  District 
Court  and  is  subject  to  the  authority  of 
only  that  tribunal.  The  attorneys  for 
Black  and  the  other  plaintiffs  were 
ordered  by  the  Supreme  Court  to  show 
cause  recently  why  Mr.  O'Keefe's 
contentions  should  not  be  upheld.  The 
motion  filed  by  the  receiver  was  the 
result  of  an  order  issued  by  the 
Supreme  Court  on  Jan.  18,  direct- 
ing him  to  appear  within  twenty- 
five  days  as  a  party  defendant  in  the 
injunction  proceedings.  That  order  had 
been  issued  on  the  supplemental  peti- 
tion of  Wilbert  Black  and  his  co-plain- 
tiffs, praying  the  Supreme  Court  to 
make  the  federal  receiver  a  party  de- 
fendant to  their  suit. 


New 
Publications 


1919  Income  Tax  Procedure 

By  Robert  H.  Montgomery.  The  Ronald 
Press  Company,  20  Vesey  Street,  New  York, 
N.  Y.     980  pages.     Leather,  $6. 

This  book,  written  by  a  man  of  un- 
assailable authority  on  the  subject,  is 
a  compendium  of  invaluable  instruc- 
tions and  comments  in  regard  to  income 
tax  procedure.  The  author  not  only 
quotes  the  sections  of  the  revenue  law 
and  rulings  of  the  Treasury  Depart- 
ment in  regard  thereto,  but  also 
analyzes  the  points  involved  and  indi- 
cates simply  and  clearly  the  proper 
course  of  procedure.  It  is  not  too  much 
to  say  that  for  those  corporations  and 
individuals  conversant  with  Mr.  Mont- 
gomery's book  the  difficulties  of  making 
correct  income  tax  returns  are  reduced 
to  a  minimum.  A  supplement  is  to  be 
issued  to  take  care  of  late  regulations, 
this  being  necessitated  by  the  slowness 
of  Congress  in  passing  the  law. 


Training  for  the  Electric  Railway 
Business 

Written  under  the  supervision  of  T.  E. 
Mitten,  chairman  of  the  executive  commit- 
tee of  the  Philadelphia  (Pa.)  Rapid  Transit 
Company,  by  C.  B.  Fairchild,  Jr^  execu- 
tive assistant  of  the  company.  Philadel- 
phia and  London,  J.  B.  Lippincott  Com- 
pany,  155   pages.      Price,    $1.50. 

This  is  one  of  a  series  of  books  is- 
sued by  the  publishers,  descriptive  of 
the  needs,  channels  of  advancement,  and 
advantages  and  disadvantages  of  differ- 
ent pursuits,  and  it  will  give  a  young 
man  who  is  about  to  choose  an  industry 
a  good  idea  of  the  demands  and  require- 
ments made  by  the  electric  railway 
industry. 

It  sketches  the  duties  and  neces- 
sary qualifications  of  the  electric  rail- 
way executive,  transportation  man, 
engineer,  accountant,  and  workers  in 
other  branches  of  the  industry.  Mental 
poise,  loyalty,  cheerfulness,  candor, 
tact,  study,  experience,  gumption,  and 
ability  for  hard  work  are  all  needed,  Mr. 
Fairchild  thinks,  in  this  business,  with 
the  ability  of  meeting  men  in  all  walks 
of  life,  of  differentiating  between  true 
and  false  economy  and  the  possession 
of  that  idealism  which  enables  a  man  to 
invent  and  develop  new  and  better  de- 
vices, improved  processes  and  better 
ways  of  doing  things.  The  book  is  an 
excellent  treatise  for  the  young  man 
and  also  for  the  industry  because  it' 
should  attract  the  right  kind  of  re- 
cruits. 

Although  written  primarily  for  the 
young  man  looking  forward,  the  book 
is  an  excellent  treatise  for  those  al- 
ready engaged  in  the  industry.  Many 
a  railway  officer  will  get  better  and 
clearer  ideas  of  what  he  should  do  and 
how  he  should  do  it  by  reading  Mr. 
Fairchild's  description  of  the  duties  of 
his  position. 
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Personal  Mention 


Mr.  Dozier  Elected 

Manager    of    Nahant    &    Lynn    Street 

Railway    Made    President    of    New 

England   Street   Railway   Club 

Joseph  E.  Dozier,  who  was  elected 
president  of  the  New  England  Street 
Railway  Club  at  the  annual  meeting 
on  March  27,  is  well  known  in  electric 
railway  circles  in  the  East,  although  he 
entered  the  traction  field  only  fourteen 
years  ago.  He  was  born  in  Bamesville, 
Ga.,  in  1867,  and  was  reared  in  Macon, 
Ga.,  graduating  from  Planters' Academy 
in  1886.  In  his  boyhood  he  was  em- 
ployed as  night  operator  by  the  South- 
ern Bell  Telephone  &  Telegraph  Com- 
pany for  five  years.  This  experience 
led  to  his  appointment  as  an  exchange 
manager  soon  after  leaving  school.  He 
remained  with  the  Southern  Bell  Com- 
pany  until    1894,   when    he   was    called 


J.   E.   DOZIER 


to  Boston  by  the  New  England  Tele- 
phone &  Telegraph  Company.  He 
served  as  manager  of  various  ex- 
changes until  1905  when  he  resigned  to 
become  associated  with  the  Nahant  & 
Lynn  Street  Railway,  which  he  con- 
structed and  has  operated  ever  since. 
Mr.  Dozier  has  been  much  interested  in 
public  affairs  in  the  Lynn  district  and 
has  an  unusually  wide  circle  of  friends 
outside  as  well  as  in  the  electric  rail- 
way field  who  have  been  won  by  his 
genial  personality  and  straightforward 
business  methods. 


Journal   Appoints    Cleveland 
Representative 

This  paper  has  appointed  David 
Cameron  to  take  charge -of  its  adver- 
tising business  in  Ohio,  eastern  Indiana 
and  eastern  Michigan.  His  headquar- 
ters will  be  in  the  Leader-News  Build- 
ing, Cleveland. 

Mr.  Cameron  has  been  connected  with 
the  New  York  office  of-  this  paper  for 
the  last  five  years  except  for  about  a 


year  and  a  half  during  the  war  when 
he  served  as  a  lieutenant  in  the  aviation 
division  of  the  Army.  He  is  a  native 
of  Pennsylvania  and  was  graduated 
frdm  the  arts  department  of  Dickinson 
College  in  1914.  The  office  in  Cleveland 
was  opened  because  of  the  growing  im- 
portance of  the  district  as  an  indus- 
trial and  railway  center. 


Thomas  Roycraft,  who  has  been 
general  manager  of  the  Grand  Forks 
(N.  D.)  Street  Railway,  for  the  last 
seven  years,  has  resigned  to  return  to 
private  life.  W.  L.  Hawkes,  superin- 
tendent of  the  company,  is  now  in- 
trusted with  the  duties  of  general 
manager. 

James  R.  Sheffield,  who  has  been  ap- 
pointed receiver  of  the  Interborough 
Consolidated  Corporation,  New  York, 
N.  Y.,  which  controls  the  Interborough 
Rapid  Transit  Company  and  the  New 
York  Railways,  is  a  lawyer  and  was  a 
former  Assemblyman  of  New  York.  He 
served  two  years  as  head  of  the  fire  de- 
partment and  was  for  a  time  president 
of  the  Republican  Club. 

F.  B.  Clements  has  been  appointed 
secretary  and  auditor  of  the  Mobile 
Light  &  Railroad  Company,  Mobile, 
Ala.,  succeeding  M.  W.  Glover  whose 
appointment  as  auditor  of  the  West 
Penn  Railways,  Pittsburgh,  Pa.,  is 
mentioned  elsewhere  in  this  issue.  Mr. 
Clements,  was  connected  with  the 
Panama  Railroad  on  the  Isthmus  of 
Panama  for  several  years. 

W.  H.  Cameron  has  resigned  as 
general  manager  of  the  National  Safety 
Council  to  become  manager  of  indus- 
trial relations  for  the  Eastman  Kodak 
Company,  Rochester,  N.  Y.  In  accept- 
ing the  resignation  the  executive  com- 
mittee passed  a  resolution  containing 
the  statement  that  "the  success  of  the 
National  Safety  Council  is  largely  due 
to  the  splendid  service  Mr.  Cameron 
has  given,  and  his  personal  contribution 
to  the  safety  movement  has  been  of  in- 
estimable value  to  the  cause." 

C.  W.  Price  has  been  elected  general 
manager  of  the  National  Safety  Coun- 
cil, succeeding  W.  H.  Cameron.  Mr. 
Price  spent  twelve  years  with  the  Inter- 
national Harvester  Company,  during 
the  last  four  of  which  he  was  in  charge 
of  safety  work  for  all  of  the  plants. 
For  five  years  he  was  assistant  to  the 
Wisconsin  Industrial  Commission, 
working  upon  standards  of  safety  and 
sanitation,  and  conducting  educational 
safety  campaigns  in  the  large  industrial 
centers.  In  1917  he  acted  as  director 
of  the  safety  survey  made  by  the  United 
States  Employment  Compensation  Com- 
mission of  all  arsenals  and  navy  yards. 
For  two  and  a  half  years  he  has  been 
field  secretary  of  the  National  Safety 
Council. 


M.  W.  Glover  has  resigned  as 
secretary  and  auditor  of  the  Mobile 
Light  &  Railroad  Company,  Mobile, 
Ala.,  to  accept  the  position  of  auditor 
of  the  West  Penn  Railways,  succeeding 
in  that  position  John  Young,  resigned. 
Mr.  Glover  entered  upon  his  new  duties 
on  March  15,  and  his  headquarters  will 
be  at  Pittsburgh,  Pa.  The  new  auditor 
of  the  West  Penn  Railways  has  had  an 
extended  experience  in  railroad  account- 
ing. He  began  railroad  work  at 
Charleston,  S.  C,  in  the  local  freight 
office  of  the  South  Carolina  Railroad, 
then  in  tlie  hands  of  a  receiver.  He 
was  transferred  later  to  the  auditor's 
office  and  there  handled  freight  and 
passenger  as  well  as  other  accounts. 
The  property  was  purchased  by  the 
South  Carolina  &  Georgia  Railroad,  of 
which  Mr.  Glover  was  appointed  travel- 
ing auditor.  Later  the  road  was  absorbed 
by  the  Southern  Railway,  and  he  re- 
mained as  traveling  auditor  with  that 
company,  being  advanced  to  the  position 
of  chief  traveling  auditor  of  the  South- 
ern Railway.  He  gave  up  this  work  in 
June,  1903,  to  take  up  that  of  chief  clei-k 
to  the  auditor  of  the  Atlanta  &  West 
Point  Railroad  and  the  Western  Rail- 
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way  of  Alabama.  Mr.  Glover  became 
connected  with  electric  railway  ac- 
counting in  July,  1906,  when  he  ac- 
cepted the  position  of  auditor  of  the 
lines  now  comprising  the  Ohio  Electric 
Railway,  Cincinnati,  Ohio.  In  January, 
1910,  he  was  appointed  secretary  and 
auditor  of  the  Mobile  Light  &  Rail- 
road Company,  Mobile,  Ala.  Mr.  Glover 
has  always  taken  an  active  interest  in 
association  affairs.  He  was  prominent 
in  the  formation  of  the  Central  Electric 
Accounting  Conference  and  was  its 
president  from  1907  to  1909.  In  1912 
he  was  elected  first  vice-president  and 
in  1913  was  elected  president  of  the 
American  Electric  Railway  Account- 
ants' Association,  presiding  at  the  an- 
nual conventions  of  the  association  in 
1913  and  1914. 

A.  B.  Coryell  has  accepted  the  posi- 
tion of  power  superintendent  of  the 
Port  Huron  Gas  &  Electric  Company, 
Port  Huron,  Mich.  Mr.  Coryell  was 
formerly  in  business  for  himself  in 
Buffalo,  N.  Y.  He  has  been  engaged  in 
the  electric  railway  and  light  work  for 
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more  than  twenty-five  years.  During 
this  time  he  has  had  charge  of  the  con- 
struction and  management  of  proper- 
ties in  different  parts  of  the  country, 
mainly  in  the  Southern  states.  He  was 
however,  for  four  years  superintendent 
and  purchasing  agent  of  the  Moncton 
Tramways,  Electricity  &  Gas  Company, 
Moncton,  N.  B. 

Mrs.  C.  L.  Stevens,  for  years  chief 
clerk  to  T.  G.  Brabston,  transportation 
manager  for  the  Birmingham  Railway, 
Light  &  Power  Company,  Birmingham, 
Ala.,  has  been  appointed  assistant  traf- 
fic manager,  and  will  be  in  virtual 
charge  of  all  freight  operations  of  the 
company.  Mrs.  Stevens  for  ten  years 
was  chief  clerk  to  Mr.  Brabston.  He 
was  made  transportation  manager  on 
Jan.  1,  1919,  and  since  that  time  his 
duties  have  been  piling  up.  Mrs. 
Stevens  was  appointed  to  relieve  him 
of  a  portion  of  his  work. 

C.  E.  Calder,  Dallas,  Tex.,  has  been 
elected  vice-president  of  the  four  prop- 
erties owned  by  J.  F.   Strickland— the 
Texas  Electric  Railway,  the  Dallas  Rail- 
way, the  Dallas  Power  &  Light  Com- 
pany  and    the    Texas    Power   &    Light 
Company.     For  some  years  Mr.  Calder 
was  secretary-treasurer  of  the  Eastern 
Pennsylvania  Railways  and  the  Eastern 
Pennsylvania     Light,    Heat    &    Power 
Company,   Pottsville,   Pa.     Mr.   Strick- 
land first  employed  Mr.  Calder  as  sec- 
retary and   assistant  treasurer  of  the 
Texas  Power  &  Light  Company.    When 
Mr.    Strickland    took    over    the    Dallas 
street   railway   properties,    Mr.    Calder 
was   placed  in  charge  of  the  financial 
matters  in  connection  with  the  transfer. 
This  work  he  has  performed  to  the  sat- 
isfaction of  all,  and  now  he  is  made 
vice-president     of    all    the     Strickland 
properties. 

Job    E.    Hedges,    who    has    been    ap- 
pointed receiver  of  the  New  York   (N. 
Y.)    Railways,   was   born   at   Elizabeth, 
N.  J.,  on  May  10,  1862.     He  was  grad- 
uated from  Princeton  with  the  degree 
of  A.  B.  in  18g4  and  received  an  A.  M. 
from  the  same  institution  in  1887  and     ' 
an  LL.  B.  from   Columbia  Law   School 
in  1886.    He  had  the  degrees  of  L.L.  D. 
conferred  upon  him  by  St.  Lawrence  and 
the  University  of  Pittsburgh  in  1914.  He 
was  admitted  to  the  bar  in  1886  and  has 
since  practiced  law  in  New  York.     He 
was  secretary  to  Mayor  Strong  in  1895- 
97,  city  magistrate  in  1897-98,  and  Dep- 
uty Attorney-General  of  New  York  in 
1902.     He  was  a  commissioner  for  the 
ttie  United  States  on  the  International 
Fisheries    Commission.      He    was    one 
time  Republican  candidate  for  Governor 
of  New  York  State,  but  was  defeated. 
J.  Willison  Smith  has  been  appointed 
manager  of  the  Division  of  Passenger 
Transportation    and    Housing,    United 
States     Shipping     Board,     Emergency 
Fleet  Corporation,  to  succeed  A.  Mer- 
ritt   Taylor,  resigned.     Mr.   Smith   en- 
tered the  employ  of  the  Land  Title  & 
Trust    Company,    Philadelphia,    Pa.,    in 
April,  1895,  as  a  clerk.     He  worked  his 
way  through   the   various   departments 
of   the    company    and    finally    in   July 
1917,  in  recognition  of  his  ability  and 


his  faithful  service  to  the  company  he 
was  elected  a  director  and  one  of  the 
vice-presidents.      When      Charles      M. 
Schwab  took  charge  of  the  Emergency 
Fleet  Corporation  Mr.  Smith  obtained 
an  indefinite  leave  of  absence  from  the 
Land  Title  &  Trust  Company  and  was 
made  assistant  director  of  housing  and 
transportation  of  the  fleet  corporation. 
Frank  T.  Hamilton,  who  has  assumed 
the  position  of  president  of  the  Omaha 
&      Council     Bluffs      Street      Railway, 
Omaha,    Neb.,   is   a   native   of   Omaha. 
His   father,  the  late   C.   W.   Hamilton, 
was  one  of  the  substantial  pioneer  busi- 
nessmen of  the  city.     The  elder  Ham- 
ilton   was     identified    with     the    early 
banking   house   of    Caldwell,    Hamilton 
&  Company,  and  he  was  the  first  presi- 
dent   of    the    United    States    Bank    of 
Omaha.    The  new  president  of  Omaha's 
extensive   traction   system   was    reared 
in  an  atmosphere  of  business.     He  has 
grown   with   growing   Omaha,   and   has 
observed     Nebraska's     metropolis     de- 
velop   from    a    Western    town    to    Its 
present     population      of     more      than 
200,000.     He    entered    the    Merchants' 
National      Bank,      Omaha,     thirty-two 
years   ago   as   a   clerk   and   he  is   now 


George  W.  Wilson,  secretary,  treas- 
urer and  a  director  of  the  International 
Railway,  Buflfalo,  N.  Y.,  died  on  March 
18.  Mr.  Wilson  was  bom  in  Buffalo 
fifty-one  years  ago.  He  had  been  asso- 
ciated with  the  International  Railway 
for  six  years.  Death  was  due  to  heart 
trouble.  Mr.  Wilson  had  been  sick  for 
almost  eight  weeks.  He  is  survived  by 
his  widow,  Mrs.  Helen  Wilson,  and  a 
daughter,  Mrs.  Clifford  W.  Mclntyre. 

Walter  F.  W.  Dow,  roadmas'ter  of  the 
Southern  division  surface  lines  of  the 
Brooklyn  (N.  Y.)  Rapid  Transit  Sys- 
tem, died  on  March  14,  as  the  result 
of  pluero-pneumonia.  Mr.  Dow  was 
forty-nine  years  old.  He  had  been  con- 
nected with  the  company  for  more  than 
thirty  years,  having  commenced  his 
training  for  track  work  under  his 
father,  the  late  Nelson  Dow,  one-time 
roadmaster  of  the  old  Brooklyn  City 
Railroad.  He  had  thus  been  identified 
vAth  surface  transit  improvement  since 
the  early  horse-car  days,  and  much  of 
the  modern  track  in  Brooklyn  was  in- 
stalled under  his  supervision.  Mr.  Dow 
was  of  a  genial,  retiring  disposition 
and  accomplished  his  work  in  an  unob- 
trusive but  effective  manner.  He  is  sur- 
vived by  his  widow  and  two  daughters. 


F.    T.   HAMILTON 


first  vice-president  of  that  institution. 
His  election  as  a  director  of  the  Omaha 
&    Council    Bluffs    Street    Railway    oc- 
curred   fourteen    years    ago.      He    was 
elected  vice-president   of   the   company 
twelve  years  ago.     His  recent  election 
to  the  presidency  of  the  company  came 
as  a  logical  succession  to  G.  W.  Wat- 
tles, who  guided  the  company  through 
a  period   of  extension  and  reorganiza- 
tion.    Mr.  Hamilton  is  also  serving  as 
president  of  the  Omaha  Gas  Company, 
a  position  which  he  has  held  for  four- 
teen  years,    succeeding    his    uncle,    the 
late  Frank  Murphy.     President  Hamil- 
ton's intimate  knowledge  of  the  growth, 
business  history,  and  general  conditions' 
of   Omaha    peculiarly   fit   him   for   the 
presidency  of  this  large  public  service 
utility.     He  has  an  extensive  acquaint- 
ance among  business  men  of  the  West 
and  it  is  the  general  opinion  that  his 
administration    of    the    affairs    of    the 
electric    railway   will    be    approved    by 
the  public  as  well  as  by  his  board  of 
directors. 


Thrift  Put  Into  Practice 

The  Kansas  City  (Mo.)  Railways  i» 
addition  to  conducting  a  building  and 
loan  association  for  its  employees;  in- 
suring their  lives  and  retiring  them  on 
a  pension  large  enough  to  support  them, 
is  also  conducting  a  savings  bank  for 
its  employees. 

Other  savings  banks  pay  depositors 
only  3  per  cent  and  usually  compound 
it  every  six  months.  The  railway's 
bank  pays  6  per  cent  and  compounds 
monthly.  Money  mounts  up  rapidly  in 
this  manner.  One  man  who  began  with 
an  account  of  $1  a  month  two  years  ago 
now  has  $200  in  the  bank  drawing  in- 
terest at  double  what  he  could  get  in 
any  savings  bank.  Another  man  who 
began  on  Aug.  6,  1917,  with  $50  a  month 
now  has  $1,502  to  his  credit. 

The  company  realizes  that  its  own 
prosperity  depends  largely  upon  the 
prosperity  of  its  employees  and  it  is 
striving  in  every  manner  possible  to  im- 
prove the  financial  condition  of  its 
laborers.  If  a  man  shows  himself  de- 
sirous of  saving,  Of  accumulating 
money,  securing  a  home — it  helps  him. 
There  is  a  good  illustration  of  one  man 
— a  foreigner — who  entered  the  com- 
pany's employ  eight  years  ago,  with  $2 
as  the  sum  of  his  earthly  possessions. 
He  took  advantage  of  every  offer  the 
company  made  him  for  bettering  his 
condition.  He  now  owns  a  home  in  the 
suburbs  and  has  enough  money  de- 
posited in  the  company's  savings  bank 
to  pay  him  a  substantial  monthly  in- 
terest. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER.      " 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


New  Steel  Prices  Already 
Stimulate  Market 

Reductions  Not  as  Great  as  Expected — 

Rails  Off  $10 — All  Railway  Prices 

Not  Yet  Available 

Prior  t<J  the  meeting  on  March  20  be- 
tween the  steel  producers  and  the  In- 
dustrial Board,  at  which  new  prices 
were  agreed  upon  for  iron  and  steel 
products,  a  great  many  producers  had 
expressed  an  opinion  that  at  this  time 
either  a  large  reduction  in  prices  should 
be  made,  which  would  interest  the 
long-range  buyer,  or  no  reduction  at 
all.  The  result  of  this  meeting  shows 
that  a  middle  course  has  been  taken. 
The  Industrial  Board  announced  that 
the  public  should  not  expect  to  buy  be- 
low the  reduced  prices  throughout  the 
present  year. 

The  ruling  boils  down  to  about  the 
following  reductions:  $5  per  net  ton  for 
wire  products  and  grooved  steel  skelp 
and  $7  per  net  ton  for  everything  else. 
Some  manufacturers  of  steel  and  iron 
products  affected  feel  that  this  is  not 
sufficient  reduction  to  stimulate  very 
much  demand  for  large  stocks.  It  will, 
however,  open  the  market  for  many 
propositions  which  have  just  been  hold- 
ing off  for  such  a  cut  in  price. 

Since  the  prices  went  into  effect,  con- 
sidered as  the  morning  of  March  21, 
it  is  evident  that  trading  in  the  iron 
and  steel  market  has  been  stimulated 
by  the  price  readjustments.  Orders 
reaching  the  mills  bear  earmarks  of 
having  been  practically  made  up  be- 
fore the  price  announcement,  and  held 
over   for  the   expected   drop. 

Inquiries  have  resulted  in  locating 
some  of  the  new  prices  which  hold  for 
electric  railway  equipment.  Several 
producers  have  stated  that  they  are 
now  working  on  their  new  figures  and 
that  they  will  be  completed  the  first  of 
April.  This  is  rather  true  of  that  class 
of  equipment  where  labor  costs  enter 
to  a  large  extent. 

Standard  Bessemer  rails  per  gross 
ton  have  dropped  from  $55  to  $45  while 
open  hearth  rails  have  dropped  from 
$57  to  $47  per  gross  ton.  Light  rails 
have  been  set  at  2.35  cents  per  pound. 
A  report  has  been  received  that  spikes, 
tie  plates,  and  fish  plates  have  not 
changed.  Steel  bars  have  come  from 
2.70  cents  per  pound  to  2.35  cents,  while 
iron  bars  have  come  from  2.90  cents  a 
pound  to  2.35  cents,  placing  both  iron 
and  steel  bars  on  the  same  level.  Iron 
for  castings  for  electrical  machinery 
has  been  reported  off  from  1  to  li  cents 
per  pound.  Sheets  from  which  tubular 
steel  poles  are  made  have  been  reduced 
about  i  cent  per  pound. 

Wire  rods  per  gross  ton  have  dropped 


from  $57  to  $52,  plain  wire  per  cwt. 
from  $3.25  to  $3.00  and  nails  from  $3.50 
to  $3.25  per  cwt.  One  prominent  wire 
products  concern  has  reduced  its  prod- 
ucts aproximately  $5  per  ton,  while  an- 
other concern  has  not  yet  stated  how 
much  its  products  have  been  reduced, 
as  they  are  from  high  priced  stock. 

Reductions  in  tubing  are  uniformly 
$7  per  ton.  Rigid  iron  conduit  has  come 
dovm  5  points  and  flexible  metallic  con- 
ductor $10  per  1000  ft.  The  basing 
discount  on  steel  boiler  tubes,  3J  to  13 
inch,  is  3i  per  cent  for  less  than  car 
load  lots. 

Pole  line  hardware  is  easier  by  5 
per  cent.  Basic  pig  iron  per  gross  ton, 
which  previously  had  dropped  from  $33 
to  $30,  has  come  down  to  $25.75.  Black 
sheets.  No.  28  gage,  have  decreased 
from  $4.70  to  $4.35  per  cwt.,  while 
galvanized  sheets  of  the  same  gage 
have  decreased  from  $6.05  to  $5.70  per 
cwt. 

Westinghouse  Air  Brake 
Report 

Unfilled  Orders  on  Hand  on  Jan.  1  of 
This  Year  Amounted  to  $17,000,000 

The  annual  report  of  the  Westing- 
house  Air  Brake  Company  and  its  sub- 
sidiaries, including  twelve  months  of 
operations  of  the  Union  Switch  &  Sig- 
nal Company,  owing  to  a  change  in  the 
fiscal  period  covers  seventeen  months 
of  operation.  Net  profits  aggregated 
$7,461,900.41. 

Allowing  for  anticipated  cancellation, 
the  value  of  unfilled  orders  of  the  four 
constituent  companies  on  Jan.  1,  1919, 
was   approximately   $17,000,000. 


Engineering   Advertisers' 
Association  Formed 

Advertising  and  sales  managers  rep- 
resenting manufacturers  in  various  en- 
gineering lines  in  and  around  Chicago 
met  in  that  city  on  March  11  and 
organized  the  Engineering  Avertisers 
Association.  The  officers  elected  were: 
President,  H.  L.  Delander,  Crane  Com- 
pany; vice-president,  H.  Colin  Camp- 
bell, Portland  Cement  Association;  sec- 
retary, G.  H.  Eddy,  Green  Engineering 
Company;  treasurer,  Edward  J.  Pratt, 
Kellogg  Switchboard  &  Supply  Co.  The 
board  of  directors  includes:  G.  S.  Ham- 
ilton, American  Steam  Conveyor  Cor- 
poration; J.  J.  Arnsfield,  Fairbanks, 
Morse  &  Company;  A.  P.  Hauck,  Allis- 
Chalmers  Manufacturing  Company;  H. 
W.  Clarke,  Chicago  Pneumatic  Tool 
Company;  P.  A.  Powers,  Benjamin 
Electric  Manufacturing  Company,  and 
J.  C.  Kinsley,  A.  M.  Davis  Regulator 
Company. 


Paints  Still  Holding  on 
High  Levels 

Easy-Flowing  Paints  and  Special  Mix- 
tures  Requiring  Few  Coats,  How- 
ever, Help  to  Keep  Down  Cost 

While  the  cost  of  paints,  varnishes 
and  enamels  is  still  holding  a  rather 
high  level,  due  to  the  cost  of  the  pig- 
ments, white  lead,  zinc,  linseed  oil, 
turpentine,  varnish  gums  and  other 
materials,  there  are  several  items  en- 
tering into  the  cost  of  the  finished  job 
that  tend  to  keep  down  the  total  cost. 
These  are  being  adopted  more  and  more 
as  their  results  are  noted. 

Linseed  oil,  the  vehicle  in  all  paints, 
is  rather  high  in  price  due  to  the' 
smaller  production  of  flaxseed.  This 
one  material  plays  a  considerable  part 
in  the  cost  of  paints,  but  it  is  in  the 
correct  proportioning  of  this  oil  to  the 
character  of  the  work  to  be  done  that 
determines  the  fitial  result.  Some  trac- 
tion companies  in  the  past  have  made 
up  their  own  formulas  for  the  paints 
they  thought  would  serve  their  purpose 
best  and  have  found  that  they  did  not 
work  to  the  best  advantage.  Now  the 
practice  of  co-operating  more  closely 
with  the  paint  manufacturer  is  becom- 
ing more  general. 

About  80  per  cent  of  the  cost  of  a 
painting  job  is  labor,  so  that  higher 
material  costs  add  little  to  the  total 
cost.  This  labor  item  is  very  noticeable 
in  the  flowing  qualities  of  the  paint, 
in  the  correct  proportioning  and  grade 
of  oil  used.  Too  little  oil  permits  the 
color  to  be  brushed  off  after  a  short 
time. 

The  use  of  enamels  is  becoming  more 
prominent,  giving  a  very  satisfactory 
finish. 

Special  paints  are  now  employed 
which  give  a  completed  job  from  prim- 
ing coat  to  protecting  varnish  in  three 
coats,  where  heretofore  up  to  fifteen 
coats  have  been  employed  to  give  this 
same  finish.  Baking  processes  are  also 
used  to  give  the  hard  finish  desired  in 
some  cases.  One  rapid  transit  com- 
pany, through  the  method  of  painting 
employed,  by  permitting  cars  to  get 
back  on  the  tracks  again  quickly  saves 
2  per  cent  in  the  rolling  stock  which 
was  necessary  when  former  methods  of 
painting  were  used. 


It  is  interesting  to  note  the  price  paid 
for  cars  in  England.  The  Electric  Rail- 
way and  Tramway  Journal  states  that 
the  Sheffield  (England)  Corporation 
Tramway  has  ordered  fifty  double- 
decked  top-covered  vestibule  tramcar 
bodies  and  trucks  for  the  sum  of  £102,- 
500  (approximately  $512,500  or  $10,250 
each)  with  5  per  cent  for  contingency. 


March  29,  1919 


Electric    Railway    Journal 


675 


Copper  Wire  at  Low  Level 

Current  Conditions  Warrant  Belief  that 

Copper  Will  Go  Higher  and 

That  Wire  Will  Follow 

Copper  prices  are  stiffening  a  little 
under  somewhat  heavier  buying.  While 
it  is  probably  true  that  selling  interests 
are  simply  feeling  out  the  market  there 
seem  to  be  good  reasons  for  believing 
that  the  \o-w  point  of  14J  cents  which 
was  reached  a  short  time  ago  will  hold 
as  a  low  mark  for  some  time.  Copper 
production  costs  are  high  and  as  a 
consequence  producers  will  advance  the 
market  as  long  as  buyers  will  stand 
for  it.  Current  copper  prices  are  but 
a  cent  or  so  higher  than  normal  quota- 
tions. It  would  not  be  surprising  there- 
fore to  find  copper  around  18  cents  by 
the  summer  months. 

Copper. wire  followed  the  metal  down 
very  closely.  When  copper,  was  26 
cents  rubber  covered  wire  base  was  34 
cents,  when  copper  was  14i  cents, 
rubber  covered  base  was  20  cents.  Now 
that  copper  is  up  three-quarters  of  a 
cent  it  would  not  be  surprising  to  see  a 
higher  wire  base  the  first  part  of  the 
week. 

It  seems  reasonable,  in  other  words, 
to  believe  that  copper  wire  and  cable 
has  reached  its  low  price  level  and  that 
from  now  on  higher  prices  might  be  ex- 
pected, provided  always,  of  course,  that 
copper   advances. 


Government  to  Dispose  of  Rails 

According  to  advices  received  by  the 
Electric  Railway  Journal  from  the 
office  of  the  chief  of  engineers  of  the 
War  Department,  Washington,  D.  C, 
the  government  plans  to  sell  at  pre- 
vailing prices  the  surplus  stock  of  80-lb. 
and  25-lb.  rails  ordered  for  the  Ameri- 
can Expeditionary  Force  overseas,  but 
not  required  due  to  the  signing  of  the 
armistice. 

There  are  about  50,000  tons  of  80-lb. 
rail  and  about  7000  tons  of  25-lb.  rail. 
Also  there  are  large  quantities  of  cross- 
ings, slip  switches  and  turnouts.  The 
bulk  of  this  material  is  at  ports  readily 
accessible  for  loading.  All  sales  are  be- 
ing conducted  through  the  office  of  the 
Director-General  of  Military  Railways, 
Washington,  D.  C. 


George  N.  Peek  as  chairman.  No  con- 
trol is  authorized  by  this  board,  the 
object  being  solely  to  secure  co-opera- 
tion.   

New  Member  of  U.  G.  I. 

The    New    Organization    Will    Assume 
Charge  of  Residual  Sales,  Engi- 
neering and  Construction 

The  officials  of  the  United  Gas  Im- 
provement Company  believe  that  the 
future  holds  promise  of  increased  de- 
mand for  gas  and  electricity  and  for 
additional  plant  equipment.  With  this 
in  mind  they  have  formed  a  new  com- 
pany, which  they  have  called  the 
U.  G.  I.  Contracting  Company.  Paul 
Thompson,  one  of  the  U.  G.  I.  vice- 
presidents,  is  president  of  the  new 
contracting  company.  In  a  recent  in- 
terview he  said: 

"This  new  organization  will  not  only 
engage  in  engineering  and  construction 
problems,  but  it  will  include  an  up-to- 
date  selling  organization  to  take  entire 
charge  of  the  sale  of  by-products.  We 
shall  also  engage  in  the  construction 
and  sale  of  water-gas  apparatus,  verti- 
cal retorts,  waste  heat  boilers,  and 
auxiliaries  of  various  kinds.  We  expect 
also  to  design  and  erect  power  plants, 
and  will  have  a  special  road  division 
competent  to  construct  and  maintain 
roads  and  highways  under  contract.  We 
shall  also  make  paints,  and  it  is  prob- 
able that  later  on  we  shall  seek  con- 
tracts for  industrial  painting." 

The  other  officers  of  the  U.  G.  I. 
Contracting  Company  are  J.  P.  A.  Cria- 
field,  and  D.  J.  Collins,  vice-president. 
The  offices  of  the  company  will  be  for 
the  present  in  the  U.  G.  I.  Building, 
Philadelphia. 


Decatur  Railway  &  Light  Company, 
Decatur,  111.,  announces  that  it  will  at 
once  place  orders  for  eight  modem  pay- 
as-you-enter  cars  of  the  most  improved 
type.  The  cars  will  seat  thirty-two 
passengers,  will  have  but  one  door  for 
both  entrance  and  exit  and  will  be  light 
in  weight  and  construction,  replacing 
the  heavy  cars  which  are  now  in  use 
by  the  company.  H.  E.  Chubbuck,  vice- 
president  executive  of  the  Illinois  Trac- 
tion System,  has  announced  that  in  all 
fifty  of  these  cars  will  be  purchased, 
the  order  for  eight  cars  for  the  De- 
catur Railway  &  Light  Company  being 
only  a  part  of  the  total  purchase.  Prior 
notice  of  new  rolling  stock  was  given 
in  these  columns  on  Feb.  15. 


Track  and  Roadway 


Rolling  Stock 


Board  Formed  to  Assist  Industry 

President  Wilson  has  authorized  an 
Industrial  Board  of  the  Department  of 
Commerce  to  call  industry  together 
group  by  group,  and  let  them  decide  on 
prices  to  be  offered  to  the  nation  as 
the  governmentally  approved  judgment 
of  assembled  industry  on  a  price  scale 
low  enough  to  be  stable,  homogeneous 
throughout  the  whole  fabric,  and  found- 
ed so  solidly  on  a  comprehensive  re- 
view of  conditions  as  to  encourage  gen- 
eral buying,  including  that  of  the  rail- 
roads and  other  governmental  agencies, 
and  the  general  resumption  of  normal 
activities. 

The  offices  of  the  board  will  be  in  the 
Council  of  National  Defense  Building, 
18    and    D    Streets,    Washington,    with 


Jackson  Railway  &  Light  Company, 
Jackson,  Tenn.,  has  purchased  three 
Birney  cars  from  the  American  Car 
Company. 

St.  Thomas  (Ont.)  Street  Railway 
plans  to  renovate  seven  old  cars  into 
one-man  pay-as-you-enter  cars  at  a  cost 
of  $7,000,  and  to  use  $3,000  for  new 
equipment.  St.  Thomas  ratepayers  are 
to  be  asked  to  vote  on  a  by-law  for  the 
issue  of  debentures  for  $50,000. 

Chattanooga  Railway  &  Lighting 
Company,  Chattanooga,  Tenn.,  lost  its 
power  house  supplying  the  Incline  Rail- 
way on  Lookout  Mountain  by  fire  on 
March  23,  together  with  considerable 
machinery,  sheds  and  several  cars.  One 
of  these  cars,  speeding  to  the  bottom, 
burned  considerable  part  of  the  trestle 
work. 

Gadsden,  Bellevue  &  Lookout  Moun- 
tain Railway,  Gadsden,  Ala.,  expects  to 
purchase  as  soon  as  possible  two  ten- 
bench  open  cars  with  double-end  control 
and  one  closed  car,  not  more  than  29  ft. 
over  all.  Prices  are  desired  on  second- 
hand cars,  with  Southern  prices  pre- 
ferred on  account  of  freight  rates.  The 
Electric  Railway  Journal  of  Jan.  4 
gave  reference  to  this  rolling  stock. 


Pacific  Electric  Railway,  Los  Angeles, 
Cal. — Work  has  been  begun  by  the 
Pacific  Electric  Railway  improving  its 
line  through  Sawtelle.  New  rails  are 
being  laid  and  the  roadbed  reballasted 
and  paved  the  entire  distance  through 
Sawtelle.  The  cost  is  estimated  at  $90,- 
000. 

Public  Service  Railway,  Newark,  N.  J. 
— The  engineering  department  of  the 
Public  Service  Railway  has  completed 
plans,  which  have  been  approved  by  the 
government,  for  the  extension  of  the 
French  Street  line  to  the  federal  hous- 
ing site  on  the  Franklin  Park  Road. 
The  entire  project  will  be  financed  by 
the  federal  government  and  it  is  esti- 
mated that  it  will  cost  approximately 
$75,000.  When  the  extension  is  com- 
pleted it  will  be  the  property  of  the 
United  States  government,  but  under 
a  mutual  agreement  between  the  Pub- 
lic Service  Railway  and  the  officials  of 
the  United  States  Housing  Bureau,  the 
Public  Service  Railway  will  be  given  a 
franchise  to  operate  its  cars  on  the 
extension. 

Fayetteville,  N.  C. — It  is  reported 
that  Herbert  L.  Jones,  Richmond,  Va., 
will  construct  an  electric  line  along  the 
principal  streets  of  Fayetteville  to  the 
Cape  Fear  River  and  also  to  Camp 
Bragg. 

Sapulpa,  Okla. — A  movement  has 
been  begun  by  citizens  of  Sapulpa  to 
secure  the  construction  of  a  line  from  ' 
Drumright  to  Shamrock,  Okla.,  about 
6  miles.  The  Board  of  Trade  may  be 
able  to  give  further  information. 

Fort  William  (Ont.)  Electric  Rail- 
way.— It  is  reported  that  the  public 
utilities  committee  of  Fort  William  is 
considering  an  extension  of  the  Fort 
William  Electric  Railway  to  Mission 
Park,  at  an  estimated  cost  of  $68,235. 

Grand  River  Railway.  Gait,  Ont. — 
The  Grand  River  Railway  reports  that 
it  has  under  construction  a  2-mile 
diversion  of  its  Hespeler  branch  be- 
tween Preston  and  Hespeler,  for  the 
purpose  of  getting  on  higher  ground 
away  from  the  river,  and  the  conse- 
quent damage  as  a  result  of  spring 
freshets,  as  well  as  to  provide  a  straight 
line  with  a  view  to  increasing  the 
service. 
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Philadelphia,  Pa. — Sealed  proposals 
will  be  received  until  April  15,  1919, 
by  William  S.  Twining,  Director  of 
Department  of  City  Transit  for  the 
construction  of  the  first  four  sections 
of  the  Frankford,  Bustleton  and  By- 
berry  Surface  Passenger  Railway  from 
Frankford  to  Bustleton,  about  6  miles. 
The  contract  will  include  the  grading 
and  the  furnishing  and  laying  of  the 
track  and  the  construction  of  a  504-ft. 
steel  viaduct.  Plans  and  specifications 
may  be  obtained  upon  deposit  of  $10, 
which  will  be  refunded  upon  the  retom 
of  the  plans. 

Montreal  (Que.)  Tramways. — The 
Montreal  Tramways  will  extend  its 
lines  into  the  towns  of  Ville  St.  Michel 
and  of  Ville  Montreal-Nord. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Gadsden,  Bellevne  &  Lookout  Moun- 
tain Railway,  Gadsden,  Ala. — This  com- 
pany reports  that  it  will  build  a  new 
carhouse,  40  ft.  x  100  ft.,  in  June. 

Eureka  Traction  Company,  Eureka 
Springs,  Ark. — A  report  from  the 
Eureka  Traction  Company  states  that 
it  expects  to  place  contracts  during  the 
next  three  weeks  for  the  construction 
of  a  new  carhouse.  The  company  also 
plans  to   enlarge   its   amusement  park. 

Helena  Gas  &  Electric  Company, 
Helena,  Ark. — Plans  are  being  consid- 
ered by  the  Helena  Gas  &  Electric  Com- 
pany for  the  construction  of  a  new  gas 
plant  to  provide  for  increased  capacity. 

Pensacola  (Fla.)  Electric  Company. — 
It  is  reported  that  the  Pensacola  Elec- 
tric Company  will  purchase  additional 
equipment  and  make  improvements  to 
its  plant. 

Bangor  Railway  &  Electric  Company, 
Bangor,  Me.— The  Bangor  Railway  & 
Electric  Company  plans  to  install  three 
water  wheels  of  250  hp.  capacity  each 
in  its  Veazie  plant  during  the  coming 
year. 

Hagerstown  &  Frederick  Railway, 
Hagerstown,  Md.— Plans  are  being 
prepared  by  the  Hagerstown  &  Fred- 
erick Railway  for  the  construction  of  a 
substation,  carhouse  and  freight  sta- 
tion, 40  ft.  X  60  ft.,  one  story,  to  cost 
$10,000. 

St.  Joseph  Railway,  Light,  Heat  & 
Power  Company,  St.  Joseph,  Mo. — 
About  $1,000,000  will  be  spent  by  the 
St.  Joseph  Railway,  Light,  Heat  & 
Power  Company  for  improvements  to 
its  plant.  All  obsolete  machinery  will 
be  replaced  with  new  and  modem  ap- 
paratus and  the  capacity  of  the  plant 
will  be  so  enlarged  as  to  remove  all 
possibility  of  a  recurrence  of  a  break- 
down such  as  occurred  last  winter. 
Additional  pumps  will  be  placed  in  serv- 
ice so  that  the  company  will  not  be 
forced  to  depend  upon  the  city  water 
plant  for  water. 

Pacific  Power  &  Light  Company, 
Astoria,  Ore. — It  is  reported  that  the 
Pacific  Power  &  Light  Company  plans 
the  early  installation  of  an  additional 
unit  in  its  power  station  at  Astoria. 


Robert  L.  Hnbter  has  been  appointed 
general  sales  manager  of  the  Ohmer 
Fare  Register  Company,  Dayton,  Ohio. 

C.  E.  Hague,  formerly  production  en- 
gineer of  the  Mid-West  Engine  Com- 
pany, Indianapolis,  Ind.,  has  been  ap- 
pointed sales  manager  of  the  American 
Steam  Conveyor  Corporation,  Chicago. 

W.  A.  Jones  Foundry  &  Machine 
Company,  Chicago,  111.,  manufacturer  of 
power  transmission  apparatus,  special 
foundry  and  machine  work,  and  also  the 
Jones  spur  gear  speed  reducer,  has 
opened  an  Eastern  office  at  30  Church 
Street  New  York  City,  under  the  direc- 
tion of  Lemuel  C.  Biglow,  formely  with 
the  Morse  Chain  Company  of  Ithaca, 
N.  Y. 

Duntley-Dayton  Company,  it  is  under- 
stood, has  taken  over  the  entire  output 
of  the  Dayton  Pneumatic  Tool  Com- 
pany. The  Duntley-Dayton  Company, 
which  is  located  in  the  Westminster 
building,  Chicago,  is  also  putting  out 
a  complete  line  of  portable  electric  drills 
and  grinders.  W.  O.  Duntley,  former 
president  of  the  Chicago  Pneumatic 
Tool  Company,  is  president  of  the  new 
company,  and  his  son,  C.  A.  Duntley,  i'i 
vice-president. 

Powdered  Coal  Engineering  &  Ekiuip- 
ment  Company,  Chicago,  111.,  announces 
that  Willis  B.  Clemmitt  and  George  H. 
Ruppert  have  become  associated  with 
the  company  as  advisory  engineers.  Mr. 
Clemmitt  was  formerly  associated  with 
the  Central  Iron  &  Steel  Company  at 
Harrisburg,  Pa.,  and  Mr.  Ruppert  be- 
fore his  entry  into  the  chemical  war- 
fare branch  of  the  service,  had  charge 
of  sodium-ferro-cyanide  department  of 
the  Semet-Solvay  Company. 

United  States  Electric  Signal  Com- 
pany, West  Newton,  Mass.,  announces 
recent  orders  taken  as  follows:  During 
the  month  of  February,  shipment  was 
made  to  the  Tampa  (Fla.)  Electric 
Company  of  six  Collins  type  A  motor- 
operated  track  switches,  and  on  March 
20  to  the  same  company  seventeen  type 
K  2  block  signals,  three  type  K  3  run- 
over  signals  and  forty-one  type  5  A 
trolley  switches  for  use  in  operating 
the  signals.  On  March  29  shipment  is 
expected  of  four  more  type  K  2  signals 
and  eight  type  5  A  trolley  switches. 

International  Register  Company,  Chi- 
cago, 111.,  has  recently  received  from  the 
Boston  Elevated  Railways  an  order  for 
275  motor-driven  coin  registers  to  take 
money  and  metal  tokens.  These  regis- 
ters will  be  installed  on  the  new  sur- 
face cars  ordered  by  the  Boston  Ele- 
vated Railway.  The  machines  to  be  used 
are  similar  to  the  coin  registers  pre- 
viously supplied  to  the  railway  by  the 
same  manufacturer  but  have  an  addi- 
tional totalizer  for  registering  metal 
tokens. 

Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa., 

through  its  Canadian  company,  has  re- 
ceived from  the  Hydro  Electric  Power 
Commission   of   Ontario   an   order   for 


two  45,000-kva.  vertical  water-wheel 
generators  of  12,000  volts,  three  phase, 
25  cycles,  for  the  commission's  Queens- 
town  development.  These  are  said  to 
be  the  largest  water-wheel  generators, 
ever  constructed  and  indicate  that  the 
Hydro  Commission  Development  thinks 
there  is  no  time  like  the  present  for 
construction  work. 

Foreign  Opportunity. — A  manufactur- 
er in  Italy  desires  to  purchase  iron,  steel, 
brass,  copper,  aluminum  and  lumber 
used  in  the  construction  of  railway  cars. 
Correspondence  should  be  in  Italian. 
Refer  to  No.  28776,  Bureau  of  Foreign 
and  Domestic  Commerce,  Washington, 
D.  C,  for  further  information. 

British-Australian  Machinery  Com- 
pany, Ltd.,  50  Broad  Street,  New  York 
City,  desires  contact  with  manufac- 
turers wishing  to  enter  and  develop 
their  trade  in  the  Australian  market. 
The  company  handles  everything  in 
connection  with  narrow-gage  and  in- 
dustrial railways. 


New  Advertising  Literature 


Indianapolis  Switch  &  Frog  Com- 
pany, Springfield,  Ohio:  A  folder  on 
"Solid  Manganese  Track  Work." 

Holden  &  White,  Inc.,  Chicago,  111.: 
A  folder  entitled  "The  Use  of  Slack 
Adjusters  as  a  War-Time  Economy." 

British-Australian  Machinery  Com- 
pany, Ltd.,  50  Broad  Street,  New  York 
City:  An  illustrated  booklet  entitled 
"Trade  With  Australia." 

Page  Steel  &  Wire  Company,  New 
York  City:  Booklet  entitled  "Armco 
Iron  Rods  and  Wire  for  Oxy-Acetylene 
and  Electric  Welding." 

Quigley  Furnace  Specialties  Com- 
pany, Inc.,  New  York  City:  Bulletin  No. 
11  on  the  "Transport  System"  of  the 
Quigley  powdered  fuel  system. 

Automatic  Reclosing  Circuit  Breaker 
Company,  Columbus,  Ohio:  Bulletin 
No.  301  describing  the  company's  new 
types  of  breakers  ARL,  DRL,  and  CRL. 
Air  Reduction  Sales  Company,  New 
York:  Folders  showing  the  benefits  de- 
rived from  the  use  of  air-cooled  prod- 
ucts, and  methods  for  the  purpose  of 
building  up  worn  rail  parts  and  for 
repairing  damaged  locomotive  cylinders. 
American  Roller  Bearing  Company, 
Pittsburgh,  Pa.:  Bulletin  1004  describ- 
ing type-C.  roller  bearings.  This  is  a 
bearing  designed  for  use  under  condi- 
tions of  medium  loads  at  medium 
speeds,  such  as  for  auxiliary  devices 
like  inspection  cars,  baggage  trucks, 
work  cars  and  similar  equipment. 

Ohio  Brass  Company,  Mansfield, 
Ohio:  Catalog  No.  17—1919.  This 
catalog  contains  671  pages  and  is  di- 
vided into  the  following  sections:  porce- 
lain insulators,  pole  hardware  and  mis- 
cellaneous, trolley  materials,  catenary 
materials,  bonds  and  tools,  third-rail  in- 
sulators, car  equipment,  tables  and  in- 
dexes. It  is  well  illustrated  and  has  an 
alphabetical,  catalog  number  and  code 
word  index. 
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Peacock  Brakes  from 
Coast  to  Coast 


Tacoma  Knows  What  REAL  Grades  ■ 
Mean — and  Uses  Peacocks 


Tacoma  is  like  Seattle  and  Portland  in  that  it  is  emphatically  a 
city  of  steep  hills— on  which  they  use  PEACOCK  BRAKES, 

Is  it  likely  that  roads  like  these  would  select  and  continue  to  hold 
on  to  PEACOCK  BRAKES  unless  their  reliability  was  beyond  all 
question  ? 

Braking  in  hilly  Tacoma  is  always  a  problem,  especially  during  the 
long  rainy  spells.  It  is  then  that  the  PEACOCK  ability  to  stop  a  car 
without  locking  the  wheels  counts  for  absolute  safety. 

Upon  request,  we  are  ready  to  design  and  proportion  PEACOCK 
BRAKES  to  meet  your  individual  requirements  as  regards  car  weight 
(empty  and  loaded)  grades,  speed,  truck  design  and  other  factors. 


Next  6'^o/)— SEATTLE 


National  Brake  Co. 

Buffalo,  N.  Y. 
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jforb,  Bacon  S.  2)avi6, 

Engineers. 
115  BROADWAY 

New  Orleans  NEW  YORK  San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS         ^ 


CONTRACTORS 
OPERATORS 

43  EXCHANGE  PLACE     .     .      NEW  YORK 
LONDON  CHICAGO 


STONE  &  WEBSTER 

Industrial  Plants  and  Building^s,  Steam  Power  Stations.  Water 
Power  Developments.  Substations.  Gas  Plants,  Transmission 
Lines.  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON  &,  PORTER  f1| 

ENGINEERS  HJ 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT  '    [ 

HYORO-ELECTRIC  DEVELOPMENTS  >v 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 


CHICAGO 


'« 


NEW  YORK 


SAN   FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

lllumiuating  Bld^. 


YOUNGSTOWN,  OHIO 

Mah.jitlng  Bank  Bldg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


76  West  Monroe  St. 


CHICAGO,   ILL. 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC  INSTITUTE 
WORCESTER,    MASSACHUSETTS 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  BIdg. 


CHICAGO 

784  Continental   &  Commercia 
National  Bank  BIdg. 


H.  M.  Byllesby  &  Company,  Inc. 

NEW  YORK  CHICAGO  TACOMA 

Trinity  BIdg.  No.  208  So,  La  Salle  St..  Washington 

Purchase,  Finance,  Construct  and  Operate  Electric  Light 

Gas,  Street  Railway  and  Water  Power  Properties 

Examination  and  reports  Utility  Securities  Bought  and  Sold 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraisah,  Reorganization* 
683  Atlantic  Ave.,  Boston,  Mass. 


THE  P.  EDW.  WISH    SERVICE,  Inc. 

Suite  1710  DETECTIVES  Suite  715 

Park  Row  BIdg.,  New  York       Board  of  Trade  BIdg.,  Boston 


When  wrrtting  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrlcal  and 

Mechanical  Testing. 

SOth  Street  and   East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Consulting    Engineers 
PHILADELPHIA,  PA. 

GAS  WORKS 
ELECTRIC  RAILWAYS 


March  29,  1919 


Electric    Railway    Journal 


23 


I 


!''^ll 


'Che  MECHANICAL  RAILWAY  TIE 


tH 


„iSiiHll| 


Each 

DAYTON 

Mechanical  Tie 

rests  on  its  own 
resilient  cushion 

The  rigidity  of  a  concrete 
roadbed  PLUS  the  shock- 
absorbing  resihency  of 
asphalt — that  is  why 
Dayton  Mechanical  Ties 
mean  BETTER  tracks  at 
LESS  cost. 

They  reduce  not  onl)^  track 
maintenance  cost,  but  rail 
repair  costs  and  they  elim- 
inate all  those  attendant 
evils  that  follow  when 
wheels  pound  on  rails  that 
have  a  non-resilient  founda- 
tion. 

The  installation  of  Dayton 
Ties  is  nearly  as  simple  as 
concrete  paving — and  the 
cost  is  far  below  that  of 
untreated  wood  ties  in  gravel 
ballast,  labor  costs  con- 
sidered. 

A  half  mile  on  test  will 
show  which  is  best.  Get  in 
touch  with  us  today. 


S'-isjr'v^^i.    J 


A. 


Low  Cost  to  Install 
No  Cost  to 

Maintain 


^r.ili 


THE  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 
DAYTON,  OHIO 
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Metal 
Fare  Tokens 


Enlarged  to  IJ  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tokens. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 

Established  1802 

Waterbury,  Conn. 


New  York 
Chicago 


Boston 
Detroit 


Bonding 

Track  Repairs 

Shop  Welding 


These  are  done  with  equal 
efficiency  by  the 

Lincoln  Dynamotor 

In  the  ordinary  brazing  ma- 
chine the  rail  is  heated  all  the 
way  thru  before  the  bond  will 
stick. 

With  the  "Lincoln"  you  can  put 
your  hand  opposite  the  weld  the 
instant  it  is  finished — will  not 
burn  your  fingers. 

No  heat  or  current  vi^asted 

The  Lincoln  Bonding  Co. 

634  Huron  Rd.,  Cleveland,  O. 

UncolD    Bonding    Compajiy,    30   Church   Street,   New    York    Citj. 

Charles    N.    Wood    Compajiy,    14    Federal    Street.    BoBtoo,    Mau. 

RaUway   Trackwork   Company,    30th   and    Walnut   St».,   FhUadel- 

phia.  Pa.     Klectrieol  Euslneering  ^Ei  Mfg.   Co.,  First  Nat.  Bank 

Building,  Pittsburgh,  Penn. 
1  Chattanooga  Armature 
"  Works,  Chattanooga,  Tenn. 
W.  L.  Rose  Equipment 
Company,  La  Salle  Build- 
ing, St.  Louis,  Mo.  Bur- 
ton R.  Store  Company. 
Vesler  Way.  Seattle,  Wash. 
A.  A.  WIgmore,  4  JI  Paelfle 
Klec.  BIdg..  Los  Angeles, 
Calif.  Holden  «  White, 
Fisher  Bulldhlg,  Chlcaco, 
lU. 
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Get  that  w^orn  out  track  back  to  good 
condition — do  it  quick  w^ith  the 

ERICO 

Portable  Welding 
Rheostats 

Worn  out  track  has  been  one  of  the  most  potent  sources'of 
loss  during  the  past  few  years.  If  the  repair  of  your  track 
is  a  matter  of  rail  bonds,  building  up  broken  switch  points, 
etc.,  you  caimot  do  better  than  use  ERICO  Portable 
Welders  which  weigh  only  65  pounds  and  the  Rheostat, 
weight  140  pounds.  Easily  moved  and  handled_by  two 
men. 

Erico  outfits  represent  a  small  investment,  but  bring  large 
returns  in  saved  time  and  labor. 

The  Rheostat  can  also  find  many  uses  in  your  shop  for  arc 
welding,  and  on  account  of  its  portability  can  be  brought 
to  the  work. 


Jt>»>-t' 
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Write  for  full  information. 


The  Electric  Railway  Improvement  Co. 


Cleveland,  Ohio 
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Years  of  Experience 


is  the  basis  on  which  this  company  recommends  its  carbon  steels  to  the  toolmaker 
for  use  in  the  manufacture  of  tools. 

The  materials  used  in  their  manufacture  are  of  the  best  and  if  given  proper 
heat  treatment  by  the  purchaser  these  steels  will  serve  the  same  purpose  as  higher 
priced  alloy  steels. 

Service  failures  are  caused  by  the  improper  grade  of  steel  or  by  defects  in  heat 
treatment. 

This  company  has  issued  a  pamphlet,  Tool  Steels,  which  will  assist  you  in 
procuring  that  grade  of  steel  which  will  best  serve  your  purpose.  It  also  gives  a 
brief  insight  into  the  methods  of  heat  treatment. 

A  copy  of  this  pamphlet  on  your  desk  will  be  helpful. 

Carnegie  tool  steels  are  sold  through  Carnegie  Warehouses — ^write  for  quota- 
tions to  any  Carnegie  Office. 

Carnegie  Steel  Company 

General  Offices:  Carnegie  Bldg.,  Pittsburgh,  Pa. 

1218  I 
SiiiiiMiniiiiiiiiittiinniutuiiiiniiittiiMniiMiiiiiiHiiimitMiitiiiuMnirriiiiiiiririiiniiiiiHiiiniiiiiiiiiniiiuiiiiiiiiiiHiiiMiiiitiMiuiiiiiiiiiiiiiiniiiiiniiMiiiiiiMiiiitiiiiiriiMiiiMiiiiiii 
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Where  reliability 
must  be  assured- 


.T/ie  lever  on  'which  the  steady  operation 
of  your  rolling  stock  depends — the  gears 


WHB'.N  a  choice  of  gearing  is  necessary 
you  will  not  use  the  first  gear  that  comes 
to  your  hand.  You  WILL  use  the  gear  that  has 
the  characteristics  that  fit  it  for  your  particular 
service. 

B  P  has  what  you  demand.  It  is  the  gear 
that  was  developed  primarily  for  Electric  Rail- 
way service.  We  guarantee  B  P  gears  to  give 
4  times  the  life  of  untreated  steel  in  identical 
service,  minimizing  breakdowns,  maintenance 
and  saving  the  time  of  replacements. 

Send  for  bulletins  descriptive  of  heat  treatment 
and   its   application    to   Steel    Gearing. 


R.  D.  Nuttall  Co.,  Pittsburgh,  Pa. 


EVERY  GEAR  REGISTERED 


:MimiHiuiiiiiiitiiiiiiiimiiimiiimiiiiniuiiimiiiiiiiiimiiitiiiiiiiiiitiiiiiiiiiiiiimiiimiiiiiiiiiiiimiiiiiiiiiniiiiMiiuiinMiiuiniiiiu 


mils 


Safety  — Economy — Efficiency 
GRIFFIN  F.  C.  S.  WHEELS 


Maximum 
Mileage 

Minimum 
Cost 


For  Street  and   Interurban  Railways 
We  have  adequate  facilities  at  each  foundry  for  mounting  wheels  on  axles 

GRIFFIN  WHEEL  COMPANY 


McCormick  Building,  Chicago,  111. 


Chicago 


Detroit 


Boston 


Los  Angeles 


Denver 


St.  Paul 


Tacoma 


Kansas  City 


SuffliiininniimimiiniiiiiiiirmiimiiimiiiniiimiimiiimiiiiiiiiiniimiiiuiiimiiiiiiimiiiiiiMniiiiiiraiinmiiHiiiiiiiiimuiimiiimiiiiiiiiiiiiiniiiiiiiiiiiiiimiiiniiiiim 
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I  "STANDARD"  I 


Steel  Tires  Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies  Rings  Roll  Shells 

Steel  Springs 


BRAND 


"The  'Standard'  Brand  on  your  material 
is  an  assurance  of  eventual  economy." 


BRAND 


STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 


CHICAGO 

RICHMOND 

MEXICO  CITY 

ST.  LOUIS 

SAN  FRANCISCO 

LONDON,   ENGLAND 

HAVANA,  CUBA 

NEW  YORK 
MONTEREY,  MEX. 

PARIS,   FRANCE 

•^iiiniuiiiiiirmiiiiiiiinmiiitmiiiiiMiiimniiiiiiiiimiiiiinniriniirriiimMiittMiiriiniiimiitrinirmiimniiriiiiiiMiu  miiiMiiiriiiimiiiiriiiimiiiiiiimmiiimimHmniiiiniiimtmiHlS 

uiiiiiiiiiiHiiiiiiMiiiuiiiiinmmuiiimmiiimiimmnmniminimMiiiiiiimiiiiminiiiiiiimiiitniiimiiimiiiimiiim  «iiiiiiiiimiiiiiiiiimiiiiiiiiiiiiijjii)iiitiiiiimiiimiiiiiiiiiiiiiii iiiimMiiiiiiiimiiiiiiiiMMiiiniimiiiiMtiirtniiiiiiiimiiiiiiiiiiniiiit 


•le  carbone' 
carbon  brushes 


BRAKE  SHOE 
STANDARDS 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


SAVE  MATERIAL 
SAVE  LABOR 

SAVE  TIME 
SAVE  MONEY 


PlttBburgh  Officei 

636  Wabash  Buildins 


Canadian  Distributors:  = 

Lyman    Tube  &  Supply   Co.,    Ltd.      | 

Montreal   and   Toronto  = 


Ask  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 

332  S.  Michigan  Ave.,  Chicago 
Chattanooga,  Tenn. 


^liiiiiiiiiiittiiiiiiii»iiiiiiriMii iiiiiiiiniiii iiiiiiiiirin iiiniiii iiiiiiii imiiiiiiiiiiiitiiii iiiiiiiitiiis      :iiiiiiiiiiiiiiriiiitirrMlrrriHtiiiiiiiirMiii<Miiiiriiiiirtiiiititiiiinitttiiiiiiiiuiiiiiiiiii[tiiiitiiiiiiiiiiirriiiiiiriiiittiiiiiriM)tllMlitliil(nillli^ 
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MARSH  &  MCLENNAN 


FIRE   INSURANCE 

Special  Attention  Given  to  Traction  Insurance 


19  Cedar  St. 
NEW  YORK 


1615  California  St. 
DENVER 


Insurance  Exchange,  CHICAGO 

314  Superior  St.      300  Nicollet  Ave.      Ford  Bldg.      17  St.  John  St. 


23  Leadenhall 
LONDON 


DULUTH  MINNEAPOLIS       DETROIT       MONTREAL 

I  THESE  OFFICES  WILL  GIVE  YOU  THE  BEST  THERE  IS  IN  INSURANCE  SERVICE  I 

EiHiiiriiinnimiiniiiiiiiirr niiniiiiMiiiMnihiiiiriiiiriiiiiiiiirinriiiijiiiiiinniKiiiiii»iiriiiinjriiijiu»iiiiirMiiniiwiiiiiMiiuniinnijuiiiJiiniinmiin»imniuiinimnm:miniuuimmwiiumnniiuiJiiLiiuMu 

:iMiiiiiiiiMiiitiiiiiiiiiiiiiiiitiiiiillliiinillllliillillllllillllllMllllllllinilililiiiiniiinriiiiiiiiiiiiiiiiiiimiiiiiiilU[iiiiriiiiiiiiiiiiiiitiiiini' 


^l|||lUlIllllllllll^rlIlllllllllllllin^llllllll1rllll(l1llllllllUlllUllllUlll^lllllllllUlllIUlllllllltllllllllllllll1tllUllllllllllllllIlllHillllllllll^ 

WEATHERPROOF  WIRE  i 

AND  CABLE  | 

PAPER  INSULATED  I 

UNDERGROUND  CABLE  | 

(Single,   Duplex  and  Three   Phase)  I 

TROLLEY  WIRE  | 

(Round,   (Grooved  or  FIsur*  8)  i 

BARE  COPPER  WIRES  AND  I 

CABLES  I 

MAGNET  WIRE  I 

(Cotton   or   Asbestos)  | 

AoMricanite  Robber  Cvrefed  Wire          Galnnind  Iron  and  Steel  | 

Incandescent  Lamp  Cord                          Wire  and  Strand  I 

AMERICAN    ELECTRICAL   WORKS  I 

PhilUpsdala,  R.  L  | 

Boston,  176  Fedovl:  Chlcuo,  112  w.  Adams:  Clnelnnstl,  TraotiOB  BIdf .;  i 

MewYork,  233  B'wsy:  San  Frajiclsco,  012  Howard;  Seattle.  100  let  An.  So.  | 

^uliillimiltniltniiuiiniiiiinillltlliillliliilliiiiiii[MiiiriiiiriiiiriiiiiiiniiiiiiiiiiiniiiiiiiiilliiitiinrillltrillllililliirMiliillltlliliiiiiiHii 

annuiluiiiullllunnillllliilirMlUMiiiiiiiilinililiiillilllltilllliiiilliiiniiirtrtnitiiiiriiitiirMininilMnnlllliiiiinlllirMiiitiiiiiriiitiiiii!; 


Standard  for  Your  Service 

means  securing  the  best  quality  of  bare 
and  insulated  electric  wires  and  cables 
and  cable  accessories  that  are  guaranteed 
by  years  of  unusually  successful  service. 
Write  our  nearest  office  for  com-plete  information. 

Standard  Underground  Cable   Co. 

Pittsburgh,    Pa. 

Boston  Philadelphia,   Pa.  CUeaco 

New  York  San  Francisco  St.  l.onis 

And  other   Principal  Cities 


.iiiiiriiiiriiiiiiiiliuiriiiiMiiiriiiiiiiiitiiiitiiniiiiiri)iitiinrtiiiiri)iiiriiiiiiiiiiNiitiiiiiiniiiiiiii]'jiiiitiiii<iiiiiiiiiiriiiiitiiiittii!iiiiiiiiiiin 
Siiiiniiiiiniiiiiiiiii[iiii[iiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!i!)!iitinimiiiiMiiiiiiiiiiii)iiiiiiiiiiiniiiiiiiiiinni 


I     I      Michigan 


Western 


For  Thorough  Efficient  Butt-Treating 
Hundreds  of  the  keenest  buyers   specify 

PAGE  &  HILL  CO. 

Minneapolis         Chicago         Kansas  City         Houston 

t;.iimiiniinimiiimiL..ii.it Mm ii.ih.iiiiiiiiiiiiiNii'iii:imiii;miii{iiii;:i:iiiiiiiii!iiiiiiii]miiiiiiiiiiiiiiiiiiimini^ 

aiiiimiiinHuiiniiimiiiimiuiiimiiiiMiHiiiiHiiiiiiiiHuiiHriiHiMiJiiiiiiiiiiiiiiiiiiiiiiuiiiiiiitiiiiiiiiiitiiiiiiiiiriiiuiiiiiiiiiiiiiitiiini'j 

'  THE  LINDSLE  Y  BROTHERS  CO.  | 

Western  "Good    PolcS     Quiclc"  "orthem     | 


CEDAR    POLES 

i  POSTS.  TIES  AND  PILING 

I  BUTT  TREATING 

I  The  Valentine-Clark  Co. 

I  General  Office:  Minneapolis,  Minn. 

I       Toledo,  Ohio;  Chicago,  III.;  Kansas  City,  Mo.;  St.  Maries,  Idaho, 
.lilllllirillllllllirillllllirilillMllltllliiMiiritiiiiiiiiiiiiiiMiiiiniiMilirniiiiilliilillllllilillllllllltllllliiiiiiiiiiiMiMiriiirrniiiiiiilllllliriiiiR 

uiiiiiiiiiuiiiiiiiiuiiiiiiiiuiiiiiHiJiiiiuiiiiuiiiiiiiiniiiiiiiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiJiiMiiJiiiiiiiiiiiiiiiiiniiiuiiiJuiiiim 


TIES 


Qolek  gUpments  Rooms  83S  834,  73  West.  Adams  St.      Batt  Treating 

„JS:^J^  cmcAoo.  nx.  ^,^oS^ 

Yard  Spokane  —  St.  LonU  Procesae* 


jiliiiiiiimiiniiiniwtMiniinniniiiiiiiMiniriiiiiMiiiiinMMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiirinitiiiiiiiiifiiJiiiiiiiiHiiiiniiiiMiir: 

siniiiiiiiiiMiniiiiiiiiiiiiiuiMiuiiiiiMiinMiiiriiiiiMiaMiiiiiiiiiMiiiiMiuifiiiiMiiiiiiiiriiniiiniiiiiiiiiiiiiiMiiiiiniiiiiiMiiiiiiuiiiniiiiiiLt 


WESTEPN  CEDAR  POLES 

Grinne.l,la.-BJ.CARNEYC€rSpokane.\Vn. 

1729  MeCormIck  Bld^.         Chicagp 

9uick  Service  Yard  H  Butt  Treating  Plant 

in  Minneapolis  1 


nMMiiiiiiiiniiiiMiuiiiiiiiiiiuiiiiiiMiriiiiiiiiiiiiiiiiiiiitiiMniiiiiiiiHiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiiiir: 
xiuiiniiiniiiiiiMniiiiuiiuiiniiiriniMiiiMiniiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiMiiiiiiHiiiiiiiiiiiiiiiiiiiit: 

I  Peirce  Forged  Steel  Pins  | 

I  with  Sheet  Steel  Thimbles  I 

1  Yoar   best  Insnrance  against  insnlator  breakage  1 

I  Hubbard  &  Company 

i  PITTSBUBOH,    PA.  | 

fiiiimiMrmuMMriiimMmrmiMniriinimiiimiiiMiiimiiiiiiiiiiHiimiiiriiiiMiiiimiiiNiiirMmmiiiriiiiiMnMiinmiiiMimiiii^^^^^ 
aiiiiiiiiniiiiuiiiininiiiMuiNiiiiuiiiiiiinniiiiiiniiiuiiHiiiiuiiiiiiiiiiiiiiiiiiiiiiiriiiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiir': 


I  UPPER  MICHIGAN  WHITE  CEDAR 

I        WHITE  MARBLE  LIME  CO.,  (Cedar  Depi..)     Manistique,  Mich. 

!rHiiiiiiiinMiiiriintiiiiiiiiniinriniMiinMitiiiiiiiiHiiiniuiiininiiiiiiHtntiiiHniifiiiiiiiniiiiiiiiiiMiiiiiniiMiiiiiiiiiiiiiiiMiiiiiiiiniii 

uiiimiiiiiiiiiiiiMHiiiiMiuiiiiiniiiiMiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiHiiiiiHiiiiiiiiiiiiiiMiiiiiiiuMiiiiiMiiiHniitiiiiiMi^ 


FEDERAL  SIGNAL  CO. 

I  ALBANY,  N.  Y. 

I  CONSULT  OUR  ENGINEERS  ON  YOUR 

I  SIGNAL  REQUIREMENTS 

I     62   Vanderbilt  Avenue.  New  Tork.  Monadnock  Block.  Chlca««.     | 

I  118-130  New  MoDtromery  St..  San  Francisco,  Cal.  | 

^iiiiiniiiiriiiitriiiniiinMluiiiiniiiniiiitiiiiiiiiiiriliniriiiiiiniiiK" iiittlilltiiiutMiitiiiimiiittriiiniiiiHiiiniriiiniiiiutriiiliiHR 

^iluiliiltiilillllllllllliiiiiiiiiiiitiiiiiiiniiiillliiiliiirNiiiiiiliiiiiiiiiniiiiiliiiMliiiiuiiiiiiiitiiiiitiiiitiiiiiiiiiiiitiiiinilitiiiiiiiiiiiiiiiiliM^ 

I  EUREKA  PRODUCTS  \ 

=  s 

I        Commutators.    Trolley    Wheels.    Sleet    Trolley    Wheels.    Trolley        | 
I        Ears,    XAne    Material.    Controller    Fingers.    Brush    Holders,    etc.        | 

I  We  make  quality  goods  | 

f    THE  EUREKA  COMPANY,  North  East,  Pa.  f 

7iiMiiiiiiiiiiiniMiiiiiiiiiiHiiHiUMiiiiiiiiiiiiiiiM<nn<iiiMiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiuiiiiin 
uiiuMniMiiiiiniiMiNiiiiiiiiniMiiiiiiHiiiiiiiiiiiMtiiiiiiuiiiiiiiiiiiiiiiiiMiiiMiiiiiriiiirMiiiiiMitiiiiiiiiiiiiiiiiiiiiiMtiiiiMiiiMiiiiiiimtm' 


ROEBLING 


I  High  Grade  Insulated  Wires  and  Cables,  Bare  Inm,  | 

i  Steel  and  Copper  Wire  I 

1  JOHN   A.   ROEBLING'S    SONS    COMPANY  I 

I  TRENTON,  NEW  JERSEY  | 

SnuiiuiniiiuiiiiiiniiirtiiiiiiiiiitMiiniiiniiiiitiiiiniiiiiiMHiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiniiiiiiiiiiiriiimiiiiiiiiimiiiiiniiimiiiiiH? 


I  I  "NATIONAL"  TUBULAR  STEEL  POLES 

i    i      are  dependable,  durable  and  efficient  in  service. 
I    I      For  electric  lines  and  power  transmission,  they 

I    I  The  Recognized  Standard  of  Quality 

I     I      NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 

liiiiiiiiiiiiiiiiiiiiiiimiiiittiiiitiiiiiiiiiitiiiHiiiiiiitiiiittiiiitiiiimiiimiiiiiiiiiitfiiiiitiiiiiiiiiiiitiiiiimi'lHiiiiiniiiiiiiMiiiiiiiiiiiiiiiii 
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aNiiiiniiiiiniiiiiiituiiiiHtriiiiMiiiiiMiiiiittiiiiiiniiiniMiiiiiuiiiiitiiiiiniiiiiiHiiiiiniiiitniiiiiiiiiiiiiiiiiniiiiriiiiiriiiiiiiiiiiiMiiiuiii*     ^iimiiiiiiiiiiHiiiiiiiiiinHiiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiimiiiiniiiiHiiiiiMiiiimiiiiiiiiiiiiiuiiminmiiiiiiinimiiimiiimiiiiiiiiita 


I  Aluminum  Company  | 

I  of  America  I 

i  Manafactarers  of  = 

I  ALUMINUM  I 

I  Electrical  Conductors  I 

I  Atl-Aluminum  and  Steel  Reinforced  | 

I  -                                       'or  I 

I  Transmission  Lines  I 

I  Railway  and  Industrial  Feeders  | 

I  Signal  Circuits  | 

I  Railway  Catenary  Construction  i 

I  Bus  Bars  | 

I  alio  I 

I  Ingots — Rods — Rivets— Extended  Shapes  I 

I  Sheet  Tubing  | 

i  also  I 

I  Aluminum  Solders  and  Flux  | 

I  Flux  and  Wire  for  Autogenous  Welding  I 

I  GENERAL  SALES  OFFICE  | 

I  Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A.  = 

I  Canada:  Northern  AIumlnaiD  Co..  Ltd.,  Toronto.  | 

I        Latin  America:  Alnminnm  Co.  of  Soath  America,  Plttsbvrvb,  Pa>  | 

I  England:  Northern  Alnminium  Co.,  Ltd^  London.  | 

5iniiriiiiiirriiiniiriiiiiiMiuiiiriniriiiiiiiininiMiiiiinitiiimiiimiiiii)HiMiniiiiiiiiiiiniiiiiiiiiiiiiiriiiiiiiMi<iiiNiiiiMiiiiiiiiniiiMn 

^iittiiiiiiiiiiiiitriuiiiiiiMirrriiiiirr iiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiDiiiriiiiiifiiiiriiiiiiii iiimiiiiiriiiiiiiriiiiiriiiiiiiiiiiiiiti-    uiiriiiiniiniiiiiiniiiMiiiMiMiiMiiiMiuiiiiuiiiininiiiiMiuMiiiHiiiniiiimiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiiiniiinMiiiniiiiuiiiiiiiiiiiiiiiiiiu 


Steel  Poles 

For  Every 
Pole  Purpose 

Cut  shows  Bates 
Steel  Poles  In  Electric 
Trolley  Line  Service 
by  Des  Molnea  City 
Ry.  Co.,  DcB  Molnea. 
Iowa.  Over  2100 
Bates  Poles  in  use  In 
Des  Moines,  mostly 
Trolley  Service  and 
some  Street  and  Park 
llKhtlOK. 

Bates  Steel  Poles  are 
becoming  universally 
popular. 

Repeat  orders  testify 
their  general  suitabil- 
ity for  every  Pole 
purpose.  Telegraph, 
Telephone,  Power 
Transmission.  Elec- 
tric Trolley  Lines, 
Electric  Lighting, 
etc.  Highest  rluss 
and  most  up-to-date 
steel  pole  equipment 
in  the  world.  Our 
STEEL  POLE 
TREATISE  tells  the 
Story.  Ask  for  It, 
About  2000  tons  of 
steel  constantly  on 
hand;  immediate 
shipments  and  lowest 
prices. 

Tubular  Steel  Poles 
cost  50  per  cent,  more 
than  Bates  Steel 
Poles,  yet  Bates 
Poles  are  100  per 
cent,  stronger  —  will 
last  100  per  cent, 
longer,  cover  a  much 
broader  range  of 
adaptability  and  are 
much  more  artistic 
than  Tubular  Poles: 
ask  us  to  verify  these 
facts. 

Bates 
Expanded  Steel 

Truss  Co. 

208  S.  La  Salle  St. 

Chicago,  III. 

U.  S.  A. 


'^•nilHIIlJIIMIlinilllllillllllllllMIIIIIIUtlMIUlllllllUlllilltllllUUlllllIJIIIIIIlUIMIllUIUinillinUlllllllllMllllllllllMlllllllJllllllll 


Rgme-liTice 


I  Bare  and  Tinned  Copper  Wire  I    1 

I  Magnet  Wire,  Rubber  Covered  Wire  |     | 

I  Rome  Wire  Co.,  Rome,  N.  Y.  |   | 

^i)iniiiiintiniiriiiiiiiiiiiiiiiiiiiiiiiitiiiiiMi)iiiiiiiiiiiiiiiirtiiiiiiiiiiiiittiiiiiMiiiiiriiiiitiiiiiiiiiiii[iiiiiiiijiiiiiiiiiiiiiiiriiilitiiiiitiiiiiiiR     ^ 
giiiiiiiiiiiiiiiiiiHiiiniiiiiiiiiiiiiiiiuiiiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiniiiiiHtiiiiiiiiiiuiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiniiiu     | 

I  DREW  MONEY  SAVERS  |   | 

E  Drew  Motorman's  Safety  Mirrors — Prevent  Accidents.  |     I 

=  Zrnw  Pole  Sleevee — Make  Old  Steel  Poles  as  Good  as  New.  =     I 

=  Samson   Splicers — "Least  cost  per  car  Mile."  =      = 

I  Drew  Frogs  and  Crossings — Obviate  "trolley  off."  I 

=  Drew  Clinch  Ears — Absoltitely  dependable.  E 

=  Send  for  Drew  Catalogue  No.   18  | 

I    DREW  ELECTRIC  &  MANUFACTURING  COMPANY    I 

=       Offices  and  Works,  1016  E.  Michigan  St.,  Indianapolis,  Ind.  = 

^iiiiinjiiiiJiinMiiiiiitniiiiNiiiiitMijiiitiiiiiiniJiiMUiiiiiiiiiiiiuiiiiiiiiiiiitiiiinniiiiiiiiiiiuiiiiiniiutiiiiiiiMiiriiiJiJiuiiitniiiiitMiiir: 

UiiiriiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiituiiniiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiit:: 


I   Armco  Welding  Rods  ^^mS 

I     OXY-ACETYLENE        ELECTRIC     ' 
I  make  safe  welding  easy 

i       ARMCO   Iron   Rods    are   practically   pure    iron   and    are  | 

i       peculiarly  free  from  the  sulphur,  phosphorus,  slag,  oxides  | 

and   other   impurities   that   ordinarily   destroy  the   homo-  | 

geneity  of  the  weld.  i 

You  would  find  it  decidedly  to  your  advantage  to  give  | 

ARMCO  Iron  Rods  a  careful  test  | 

PAGE  STEEL  &  WIRE  CO.  | 

Sales  Offices :  30  Church  St.,  New  York  | 

Plants:  Moneuen,  Pa.  and  Adrian,  Mich.  | 

Western   Representativeat  = 

STEEL  SALES  CORPORATION,  CHICAGO       11  | 

^iiiiinuniiHiriiniiiiiiiiinniiiiiiiiiiliininnuniiiinniiiniiniiuiiiiiiiniiiiiiiiuiiiiiiitiiiiiiniiiniiiiniiiuniiiiiiiiiiiiniMimiNiniiiR 

■iiiiiiiniuiiiiitiMiiitiiiiiiiMiiiiithiiiiuiMiiiiiMiiiMiiirinniiiiititiiiniiiiiiiiMiiiriiiiiiMnMtiitiiiiiiiiiiiiiiiiiiiiririiiiiiiiiiiiiiHiiiiiiiir J 


AETNA  INSULATION  LINE  MATERIAL    I    I   IT    S    Electric  Contact  Signals  for   « 

Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels.   Brona«       i     i      ^^ •    *^*    J-ilC^lI  IK^    \^«^lII.O.^I.    •^i^imAO     svs       = 


Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels.  Bronz« 
and  Malleable  Iron  Frogs,  Crossings.  Section  Insulators.  Section 
Switchps 


-B 


Albert  &  J.  M.  Anderson  Mfg. 


289-93  A  Street.  Boston, 

f/  Established  1877 

Branches — New  York.  135  B'way,  

i         delphia.  429  Real  Estate  Trust  Bid?.    Chicagro,  106  So.  Dearborn  St. 

=  London,  48  Milton  Street  = 

^jtutiiiiiiiiriiiiiiiiiiiiiirtiiiiiiiiiiiiiiiiiiiiifMiiiiiitiiiiitttiiiiitiiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiriiiiiiiiNiiiiiiiiiiiiiiiiirtiiiiiiiiiiiiMiiiri  iiiii= 

fiirriiiiniiitii)iiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiii)iiiiriiiiiiiMiiiiirriiiiiriiiiiitii]iiiiiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiiiiiinii'.i 

I       Transmission    Line    and    Special    Crossing      | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

ARCHBOLD-BRADY  CO. 


I  Single-track   block-signal    protection.  | 

i  Double-track    spacing    and    clearance    signals.  | 

I  Protection    at   intersections   with   wyes.  | 

I  Proceed    signals    in    street    reconstruction    work.  | 

I  United  States  Electric  Signal  Co.  | 

I  West  Newton,   Mass.  | 

^iiiiiiitiiiiiiuiuuiiiiiiiiiiiiiiiiinitiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiriimiiimiiiiiiihtiiiiiriiiiiiiiiiitiiiiiiniiiiiiiiiiiiiiS 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiHiiiiuiiiiiHiiiiiiiimiiiiiiiiiMiiiiiiiinniiiiniiiiiiriiiiiiiiiL 


Engineers  &  Contractors 


Chapman 

I  Automatic  Signals 

SYRACUSE,  N.  Y.     11  Chatlcs  N.  Wood  Co.,  Boston 


~j|iiiiiiiniiMiiiiiiiiiiiiiiiiiiiiiiiiMiniiiiiiiiiiiiniiuiiiiiiiiiiiiiniiniiiiiiii)iiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiitiiiintiiiiiiuiiiiiniiiiiun      =;imiiii>iiiiiiiiiMitiiiiiiiHiiiiiiMiiiiiiiiiiiiiintiiiiuiiiiiiuiiiiiiiiiiiniiiiiiiiiiiniMiiitiiiiii!iiiiiiiiiiiiiiiiiitiiiiitiiiHiHiiiiiiiiiiiiiiiiiiir 
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2?^-/ 


Every  Section  Trademarked 

"ACMES"  are  a  trademarked  product — a  standard 
reliable  product. 

No  other  corrugated  culvert  is  made  of  the  NO-CO-RO 
METAL  (99.90%  pure  iron)  that  gives  "ACMES"  their 
unsurpassed  lasting  qualities. 


The  sectional  character  of  "ACMES"  is  a  big  advan- 
tage in  handling  and  transportation.  We'll  ship  them 
Set-up,    however,    if   desired.     Write   for   Catalog   M-21. 


The  ©NTON  QJLVERT^SILOG)^ 

Manufacturers 

(^nton,Ohio.  U.S.A. 


niiniiiiiiiiiimniiinimiiiiiiiimiiiiMiiiiniiiMiiiniiiimiiiiiiiiitiiiiniiimiiiiiiiiuiimiiiiiiiiiiiiimiuiiiimnmiiiiiiimiiiniMiiiM 
luiniiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriiiiiiiiiiiiMiiiiiii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiuiiiiiiL 


BARBOUR-STOCKWELt 

205    Broadway^    Cambridge-port,    Ma»«, 


S>eScoop  Conveyor 

A  Time  and   Labor   Saver 

The    quickest  method  ever 

devised    for    loading     and 

unloading,    storing     and         sac~j 

reclaiming.     Takes    the 

place  of  6  to  12   men 

and  keeps  other  equip-     ^^_ 

ment  moving. 

Easily  portable.  Power 
driven.  Over  half  of  the 
1000  users  have  sent  •     ^7DA'r-»|r:,i^jvj 
"repeat  orders". 
Write  for  Illat- 
trated  Literature 

PORTABLE     c. 
MACHINERY 
CO.  Inc.     coA, 


PASSAIC 
N.J. 


Ask.  for 
Literaturo 


Manufnctureri   *»f 

i  Special  Work  for  Street  Railwa; 

Frogs,  Crossinjgrs,  Switches  and  Mates 
Turnouts  and   Croas   Connections 
I  Kerwjn  Portable  Crossovers 

1   Bji11<  wniArticidatedCastManganeseCroi 


i    \ 


STIMATK^    PROMPTIV   rtTKNIKHKn 


?»MiiiniiiiuiiiiNiiniiiiiiiiiininiiininiiiiiiiitiinniiniiiiiniiiuiiiiiiiii>iiiiiniiiiiiiiiiiiiiitiini)iiiiiniiiiiiiiiitiPiiiiiiiiiiiiuiniJiiiME 
iiiiiiiHiiiiiiiitiiiiiiiiiiiiiiiiiiiiHiiniiimiiuiiiiiiiiitiiiiuHiuiiiuiiiiiMiiiiiMiiiiiiiiiMniriiiiniiiiiiiiinMiiuiiiutHiiiiMiiHMiiiiiiiiiiu 

HIGHEST  QUALITY  | 

TRACK  SPECIAL  WORK 


TtiiiiiijNiinMiiiiiiinMiirniniiiniiiinniiitiiiiiininMinMiiiiniiiiuiiiriiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiijiriiiiiiiiiiiJiiiiiiirNirriiiiiiin 
jiiiiHiiiririiiMiiiihniiHiiiiiniiiMiiiiniiMiijiiiijiiMiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriijiiiiiiMiiiiniiMiiiiriiijiiiiiiiiiiiiiiijiijjiiiiiiiiiyi 

Dependable  Track  Work 
for  Electric  Railways 

Frogs,  Switches,  Snitch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  I 

Pressed      Steel      and      Hammer  | 

Work.    Foundry  for  Manganese  f 

Steel    Castings    and   special    fa-  | 

cilities   for   heat   treating.     Let  | 

us  bid  on  your  requirements.  | 

ST.  LOUIS  FROG  &  SWITCH  CO.        | 

ST.  LOUIS,  MO.  I 

itiiiiniiiiiMiiiMiiiriiiiHiiiiniiiniiiittiiiitiiiiiiiMiiitiiiiiiiiiriiiiiiMiiiiiiiiiMiiiiiiiiiiiiiriiiiiiriiiiiiiiiiiiiiiriiiiiiiiuiiiiiiHiiiiiiiiiMMir 


WE  MAKE  THIS  GRADE  ONLY 

3 

CLEVELAND  FROG  &  CROSSING  CO.  | 

CLEVELAND,  OHIO  1 

^  3 

=  3 

mtmiiMiiiiiiiiiiiMiiiniiiHiiiitMiiiiMH[MiniiiiiiMinMiitrMininnininiiiiiiiiniiiiiriiiiniiiiiiriiiniiiiniiiiHiiiiiniiiiHiiiiiiiiiitiiiiiiH 

uriiiijiitMiiiiiMiiiniiiiniiiniiiiiiiiniiiiMiiniiiiitiiiiHiniMiiirtiiiiitiiuiiiintiiiniiiiniiiniiiiiiMiiiiniiiiiiiiiHijijiiiiiiiiitiiiitiiiiiiiiu 


T 


RAILS  AND  NELSONVILLE  FILLER 
AND  STRETCHER  BRICK 

offer  all  the  advanta^-s   without  the  disadvantages 

of   the   groov    rail. 

Construction  approved  by  City  Engineers. 


%T.  LOUIS 
FR0G&9MICH 


I   THE   NELSONVILLE   BRICK  CO,   Nelsonville,   Ohio    | 

TiiiiiiiiUMiiiirMiiiMMiiMiiiiMiiiriniiiiiiiiMiiiiiiiiMiiiiMniiniiiiriiiiNiiiiriniiiiiiiiriniiMiiiiiMnitMiniiiiiiiiiiiiiiiiiiiiirMniurMiiiii^ 
MHiinuiuuimiiHiiiiiiiMiiiiiiiuiiiiiiiiiiniiiiiiuiiiiiiimiiiiuiiiuiiiiiiiiimiiiniMiiniiiiiiiiiiiiuniiiniiiiiiuiiiiiiutiiiHiiiiiuiinH^ 


TO 


/^ 


I     Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Paaslng  | 

S     SiiliiigH       T.I-   Rail   Special   Work    for  Interurban   Lines   and  Private  = 

IRiBhts  of  Way.     .MaJipinesc  Construction  s  Specialty.  = 

X«^«itnrK.«k.l>o    l«»o«x  worries  | 

I      PUnl..iHilllmm,N.Y«.dNi.j«»F.U..NY  N.-YortOftc..30  Church  Sir..*  | 

iiiuniHiiiHimurniiiiiiHiiiriiiiH ii iiiiiiiiniiiiii iiiinniiiiii iiiiiimiiiiir riii iiiiiiiiiir i iii iin 
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SPECIALISTS  I 

I  in  the  | 

Design  and  Manufacture 

I  °*  ! 

Standard — Insulated — and  l 

Compromise  Rail  Joints.  I 

The  Rail  Joint  Company  | 

I  61  Broadway,  New  York  City  I 

niinrillilliiiitiiiiiiiiiiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiitittiiiirriiiitriiiiiiiitiiiiiiiiiiiiiiiiiittiiiiiiijiiii: 
giiiiiijiiiMiiiiniiiiniimiiiniiiiiiiuiiiiiiiiiJiiiiiiiiiiiiiiniiiiiii ii iiiiiiiiiiiiniiijiiiiiii iiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiii^ 

American 

Rail  Bonds  I 

Cro-wn 

United  States 
Tvrin  Terminal 
Soldered 

I         American  Steel  &  Wire  Company        i 

I     Chicago  New  York  Cleveland   Pitisbnrtfh  Worcester  Denver     | 

E  Export  Representative:  U.  S.  Steel  Products  Co..  New  York  | 

I  Pacific  Coast  Representative;   U.  S.  Steel  Products  Co.  | 

§  Saa  Francisco  Los  Aneeles  Portland  Seattle  = 

^iiiiiinillitlliiiliiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiilliliilliintiiiiiiiiiiiiitiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiriiiitriniiiiiiiiiiiiiiiiiiiiiiiin 

sjllliiniiiiniiiiiniiitiiiiiiriiiiiiittiiiiiiiiinimiiiiiiiiiiiittiiiiiiit riiiiiitiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiir 

I    SPECIAL   TRACK   WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING  BIG  HEEL 
I        SWITCHES. 


miiiiiiiiniiiiiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimiiimiiiiiiiiiiiiiiimiiiiiiiiiimiimiiiimiiiiiiiiiiiiniiiiiiiiiiiiimiiug 

A  Great  Combination  I 


New 


TRACK  WORK  | 

OF  EVERY   DESCRIPTION.  | 

HARD  CENTER  CONSTRUCTION.  | 

.  Balkwill  Articulated  Cast  Manganese  Crossings  | 

York  Switch  &  Crossing    Co.  | 

Hoboken,  N.  J.  I 


;rtiiiinriiiuuiiiiiiiuiiiiiiiiiiniitMiiiiiiiiniiiMinitMiiiniiiiiitMiiii[[iiiii|[iiiii[iiiiiiniiniitiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiitriiiiiiiiiiiiMiir: 
^uitmiiiiiimMiiiimiiiiiMiniimiiiimiiiiiMinimiiiiiiiiiiiiimiiiiiMiiiiimiiiiimiimiiiiitmiiiirniiiimiiiMiiiiiiMiiiimiin 

I  THE     WEISS     SWITCH     LOCK  I 

I  PREVENTS    SPLIT    SWITCHES  1 

I  A  positive  iockinp-  switch  lock  that  locks  rig^ht  and  left.     Water-  | 

=  proof,  non-freezable,  mud-proof  and  sand-proof.     Simple  in  con-  = 

=  Btruction,    perfect    in   operation    and   easily   installed.      Positively  = 

I  prevents  split  switches.  = 

1                         Write  for   complete   information   and   quotations,  = 

I  WEISS  SWITCH  LOCK  CO.,  600  Capitol  Ave.,  Sprinsrfield,  III.  | 
^iiiiniiiiMiiiiiitiinniiiNniiiiiiniiiitiiiiiiiiMiiiiiiiniiiiniiiiiiiiiiiiiiMiiiiiiiniiiiiiniiruiiiiiMiiiiiriHiiiiriiiiiiiiniiriiinMiiniiiiiiiirin 


I 


No.  1.  Flat    Wire,    to 
sweep       cross- 
ings. 
[No.  2.  Split     Bamboo, 
to  handle  light 
dirt   and   snow 
in     the     frogs, 
switches,      and 
curves. 
No.  3.  Flat     Wire,     to 
remove    ice, 
slush  and  mud 
from  the  same 
places     and     a 
chisel  point  on 
the  end  of  the 
handle       to 
loosen    the    ice 
and  crust. 
None       superior       are 
produced  for  purposes 
intended.     No.    1    sup- 
plied  with  or  without 
handles,     and     No.    2 
and    3    have    a    chisel 
on    the   end   of   handle 
to    cut    the    crust    and 
ice,    but    are    supplied 
without    chisel    if    de- 
sired. 

Write  for   prices 


I     J.  W.  PAXSON  CO.,  Mfrs.      | 

I         1021  N.  Delaware  Ave.,  Philadelphia,  Pa.  | 

7iiiiiiuiiiirininiiiMiiiiitiiiiinuMiiiutiiiiiitiii]riiiiiiittiniiiiiiiii>:iiiMiiiiiiinirMiiiii)JiiiiitiiiiiiiiiiiiiiiiiiiiHiiiiriiii>-tniiiiiiiiiit'iH 
uiniiiiHiiriiiiirMiiHiiriiiiitiiiiiitiiiiitiiiiiiMiiiiMiiiiiMiiiiiniiirriiiiriii)iiiiniiiiiiiiiriiiiiiiniiiiiiiitiiiiirtii)iiiiiiiitiiiiiitiiiiiiiiiiiiii>j 

32,680  MILES  | 

was  the  distance  covered  before  = 

this    set    of    brushes    was    in-  | 

spected.     Even   then   they  were  | 

in  excellent  condition  and  good  | 

for  several  thousand  additional  f 

miles.     Other  brushes  delivered  i 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  designed  for  the  serv-     | 
ice    in   which   they    are    to   opo'ate.     = 

I        THE  UNITED  STATES  GRAPHITE  COMPANY         | 

I  Saginaw,   Michigan,   U.  S.   A.  | 

=     Branch     Offices:     New     York,     PittsbiU'e'h.     Philadelphia,     Atlanta,      § 
=  Chicag'o,   St.  Louis,   Denver.  San  Francisco.  | 

~Hiiiiiiinnriniiiiiinitiiiiiiiiiiiiiiitiiiiiriiiiiiiiiiiiiiiiiiiiniiiiiiiiiiriiiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiirniiiiri!iiiiiiiiiiiiiiiiiiiiiiitiiiiiitMB 

uuiiiiiniiiiiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiniiiirMiiiiiMiiiiiiiiiiiiMiiitiiiiitiiiiiiiiiiniriiiiiriiiiiiiiiiiiitiiiiiniiiiiiiiiiifiiiiiiiiiiiiiiiiiiimii'.j 


WE-FU-GD  AND  5CAIFE 


PURIF-ICATION  SYSTEMS 
SOFXENII^a  a  F'lL.TRA.TiaN 
F-OR  BOII-ER  F-EEO  /KNO 
ACU    INOUSTRIAI-    USES 


WM.B.SCAJFE  &  SONS  CD.PITT5BURGH.PA. 


.iHiiiiimiiiminiiiimiUMiiiimnimiiiiiriiiiimiiiimiiiiMiiiiiimiimiiiimiiiminimiiiiriiMuminmiiniriinirimiiimiiiitmiHi^^^ 


ummiiiiiiiiiti ttiiim ii in miiiiiiiiiiiiiiiiiiimiiiimiiiii iiHiiimiiiiiiuiiiiii iiii i iiiiiii miiiu      ^"riiiiiiitiminimiiimiiiiimiiimnimiiiimiiiiiMiiiimiiimiiiiiiiiiJiiiiiiiiiiiimiiiimiiiiimiiiiiMiiii iiiimii Jiiiriiiiiiiiime 


ULASV^KNOX- 


VMPANY 


^  j.UJ»iaouiA!>  a»A!Wiy:i 


aiiiiiii)iuiiiiiiiitiiiiiiniiriiiiiiHiiiiiiiiriiinriiiiiiiiiiii:iniiiiiiiiiiiiiiit[iiiiintiiiiiuiiiiiiiiiiiiiniiiimiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiis 


I  HOT    GALVANIZING  | 

=  We     gunrantee     Immediate     deliveries;     reasonable     prices;     first  = 

=  class  workmanship  to  stand  any  test.      No  tapping  necessary  on  = 

=  threads  of  bolts  after  galvanizing.  = 

I  Galvanized  angles  furnished  cut  and  bent  to  length  and  punched.  = 

I  JOSEPH  P.  CATTIE  &  BROS.  | 

I  Gaul  and  Adams  Sts.,  Philadelphia,  Pa.  = 

jiiimiiimiiiimiiiiMiiirinniiiiiniiiiuiiiimiiintiiiiiiniiiiifiiiiiuiiiiiiiHiiiiuiiiimiiiiiiHiiiimiiiiiiiiiimiiiiimiiiiiiin 
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^itiiiiiiiiiiiiiiiiiiiiiiiiirtiiit iitiiimittitiitiiiiiiiiiitiiiiiriiiiriiiiiiMiiiiiiiiiiiiii;iiiiriMiiir>fii!ri!iiti)iriiiiirniiiiiiifiiittiiiitiiiiiiiiir^     •'■■'■■■■"■■'''■■■■"■■■'■■■■■''■■'"■■■■'■■■''''■■■('■■'''■■■■■■■■■■'■■■■(iiiiiiiiiii'Mmiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiitiiimiiiiiiiiiimiiiiiiiii!: 

I  Full  power  With 

I     High  or  Lower  Adjustment 

i  Many    emergencies    requiring   a 

i  powerful    jacli    present    a    diffl- 

i  culty    in    bringing    the    jack    to 

=  bear  on  the  load.     The 

I       Buckeye  Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strength  and  trouble, 

i  The  many  positions  to  which  it 

i  is    adjustable    easily    solve    per- 

=  plexing     lifting     problems.     Full 

=  details    in    our    catalog.     Write 

i  for  It. 

I         The  Buckeye 
I         Jack  Mfg.  Co. 

I  Alliance,  Ohio 

.-.iiiiiiirniiiiiil Ill iriiiiiMi iiijij iiiliniiiiriiiiiiiiir ir jiiiiiiii jmiiijiiiuiiiiijiiii jiniirin 

^■■•■■■■'■■' ■■iiiiiiiitiiiiii iiiirtiiiiiiiiiiHiiiiiiiiiiiiiiitiiiiitiiiiiiiiiitiiiiiiiiitiiu'iiiiitiiiitiiiiiiiiiriniiiMiiitiDiiiiiiiniiiiiiiiiiiiK 


DO  YOU  USE  CIRCUIT 
BREAKERS  IN  YOUR  PLANT? 

In    Some   Plants   They  Are   Not   Used 
Even  Though  Installed. 

If  You  Use  Circuit  Breakers  You  Can 
Not  Afford  to  Overlook  The 

AUTOMATIC 

RECLOSING 

CIRCUIT 

BREAKER 

Which  knows  when 
to  reclose  as  well  as 
when  to  open. 

You  will  find  it  most 
practical  and  eco- 
nomical. 

Protect  your  equipment 
Reduce  your  costs 
Eliminate  your  delays 

Write  for  Bulletin  No.  30. 

The  Automatic  Reclosing  Circuit 
Breaker  Co. 

Columbus,  Ohio  U.  S.  A. 


NILES-BEMENT-POND  CO. 

Ill  BROADWAY,  NEW  YORK 
MACHINE  TOOLS 

For  Electric  Railway  Repair  Shopt 

Axle  IMu 
WiMel  Presses 
Slapers,  Drills 
Sletten,  Planers 
Steam  Hammers 
Electric  Travellni 
Cranes 


Send 

for 

Catalogs 


^X" ""'" """ 'I'"" < <i> "iiiiiiiiiii II llMliiiiiiiiMiiiMlllllllimillliiilii iiirii -     fiiiillniiiiiiill Miiniiiiii iiiiiiiimiiiiiiiiiiiiii mil iiiiiiiMiiiiiiiiiiiiiimiiiiiiiiiiiiiinoi ii i i iiiiiin 

luiiiiiiiuiiiiiimiiiiimnimiiiiniiiniiiniiiiiiiiiiiiiiiiiiiiiiiuiuiiiiiiuiiiiiiiiiiiiiiiuiihUiiiiuiiiiuiuiiiiiiiiiiiuiiiiiiHiiiiiiiiiiiitMiiuiiiiiiiii^ 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH  OFFICES: 


ATLANTA.  Candler  Bulldinf 
BOSTON.  4fl  Federal  St. 
CHICAGO.    Marquette   Building 
CINCINNATI.  Traetion  Buildine 
CLEVELAND.   Guardian  Building 
DENVER.  435  Seventeenth  St. 


HAVANA.  CUBA,  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldr 
LOS  ANGELES.  I.  N.  Van  Nuys  Bldg. 
NEW  ORLEANS,  533  Baronne  St. 
PHILADELPHIA,  North  American  Bids. 
PITTSBURGH.  Farmers'  Deposii  Bank  Elder. 


SALT  LAKE  CITT.  705-6  Keams  Bldg-. 

SAN  FRANCISCO,   Sheldon  Bldf. 

SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 

SEATTLE.  Mutual  Life  Bldg. 

TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


iiiiiiiniMiiiMiiiiMiiiMiiiiMiiiiiiiiiiMiiiiiliiiiiiiiiiiiiiiiiiiMiiiiiMiniMlnnimiinmiiinMiiiiiuiiiiiMiiniiiiiiMiliiiiiilliiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiu 
Hiiii'i I iiiiiiiiii "mil iilMlllllllillliiiiim I iiiiiir iiiiiimiii i ik      uimiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiimiiiiiiiiii ii nil i ii iiiiiiiimiiii ii iiiiiiiiiiiiii >^ 


Foster  Superheaters  | 

I    Insure    uniform    superheat    at   temperature    specified    I 

Power  Specialty  Company 

111   Broadway,  New  York  City  | 

niiiniiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiitMiiiiniiiMiiiriiiiiiMiiiiiiiiiiiiiiiiiiimiiniiiiB 

£|iiiiMiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitniiinMiiiiiiinMiiiiiMiiiiiiiiiiMiiiiiiiii iiiiiiiiiiiiiiiimiiiiiiiiiiijiiiiiiiiiiiiiniiiiiir 

I.  T.  E. 
Circuit  Breakers 

for  heavy  street  railway  woric  are  | 

the  best  obtainable.   Write  for  New  | 

Complete  Catalogue.  | 


LEADING  TRACTION  COMPANIES 

Drive  Their  Auxiliaries  with 

THE 


I      Terry  Steam  Turbine  Co.,  Hartford,  Conn.      | 

'rinniiiiiiMimiiiimnmMiimiirmiiirimiiiiiiminmiuiiMHmiiUMMiiriiniimimiiiiiirMiiimiiinmiiimiiiiiMMiiiMiiniiiMiiitMi^^^ 
uiiiniiiniiiiiuiiniiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiitiiiiiiiiiiniiiiniiiiiiiiMiinriiiiiiriiMiiiiiiiuiiiiHiiiiiiiiiiiiiiiitiiiiiiiiilii 


^££N  (hAIN  ^AT£S 


Crreii  SoltlcK    Arch 
Gr«rn    Preisurc   W«t«r  B.cfc. 
Cre«a  bUam  Jrt  Ash  Coovcy 
Grrcri   Material*  Trantfar   and 


Green  Engineering  Co..  East  Chicago,  Ind. 


'.■iiiiiiiiiiimiiiiiiiinniniiiiiiiiniiiiiimiiiiniimiiiiiiiimiiiiiiiiuiiiiiiiiiiimiiiiinimniiiiniiiinuiiiniiimiiiiiinnimiiiiiiiiiiuiiiiS     .iiiiiiiimiiunMiiiiiiiiiiiiiimiiiiniiimiiiiniiiinniiimiiimiiininiiniiiiiiniiiiinflnniiiiiiiiiiiiUMinnHinmiiimniiiiniiiiiimiiiiR 


iiiiiiiiiiiiriniiiiiiiiiriMiiipiiiiriiiiirMiiiiiiiitiiiiiiiiKiiiiiiiiiriiiiiniiiiniii^ 

LET  I 
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TOLEDO  CRANES 

ILIFT  YOUR  LOAD 
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^iiinriijiiiriiiMiiiii i ji jiiiriiiiii iiiiiiiiiimjiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiiiiiiiiiiiininiimiiiiiiiii>£' 


Get  in  touch  with  us 


I  TOLEDO  BRIDGE  &  CRANE  CO.  I 

g  TOLEDO,  OHIO  | 

=  New  YorL  OiS«.  52  Bto»<Iw.y  ae™l.nd  Office.  725  Cltiirai  Bids-  E 

=  Pbit><)clphU  Office,  2013  Mwfcel  St.  Chicago  Office.  5«  W.Jimglnn  Blvd.  = 

^  PiUiburcb  Offiu.  203  Oliver  Bldf.  SviFVanclK'' Office  RlolM  BIdg.  ^  = 

uiiniiiiiiiniiiiiiiiiiiiHiiiiiriHiiiiiniiiiiiiiiiiiiniiiiMiiiiitiiiiiiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiii>' 


'*It  Behooves  You 
to  Hooverize  Your 
Motormen" 

We  can  help  you  | 

Wrlta  to  I 

The  Arthur  Power-Saving  Recorder  Co.  | 

2nd  National  Bank  Bldg.,  New  Haven,  Conn.  i 

3 

^iiiitiiliiiiiMiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiriiiiiitiiiiiniiiiitiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiriiiliur 
HiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiMiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiitiiiiiiiiiiiiiiiiiiiiiiM': 

I  FORD  TRIBLOC  | 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
I  Planetary  Gears,  Steel  Parts,  3H  to  i  factor  of  Safety.  | 
I        It's  the  only  Block  that  carries  a  five-year  guarantee.        | 

I  FORD  CHAIN  BLOCK  &  MFG.  CO.  I 

I  Second  and  Diamond  Sts.,  Philadelphia  | 

!firiiiiiiiiiiiniiiiiiiiiiiiiiiiirii)iiiiiiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiiiiHiriiiiiiiiiiiiiriiiiiiriiiiiniiiiiriiiiiiiiiiiiriiiiiniiiiitiMiiiiiiiiniiii<ii^ 
SjiiillriiiiiiiiiiiiiirtMiiitiiniiiiitiiiiiiiiiiiiiiHiiiitiiiiiirtiiiiiiitiiiiiiiiiiiitiiiirriiiiiiiiiiiiiiiiiiiiiiNiiiniiiiiniiiiiiiiiiMiiiiiniiiiiiiiiiiii^ 

The  Economy- 
Railway  Meter 

Induces 
Power  Saving. 

Our    power-saving-    bulletins 
will  vitally  Interest  you  rl^ht 
=  now.     Ask  for  them. 

I       Economy   Electric   Devices  Co.,   Chicago  | 

nilirrillilllililiiitliiiiiiiiiiiiiiiiiiiiiitiiiiiiiriiiiitriiiiiir)illiililliiiiiMiiiii;viiiitiiiiiitiliiiriiiiiiiiiiiiitiiiiiirMiiiirilliii)iiii[iiiiiriiiiiiiR 
^iiiiriiiiiiiiiiiijiiiiiiijiiiiiiiiiuiiijiiriiijfiriijiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiuiiiimiiiijiiiiijijiiiirjnriiiiiiiiiiiiiiiiiir 

I  The  Big  Three  | 

I  D  &  W  Fuses,  Deltabeston  Wire  I 
I  D  &  W  Oil  Fuse  Cutouts 

I  D  &  W  Fuse  Co..  Providence,  R.  I.  | 

^ "I I ""Mill IIIIMIlllllllllll II II I I iilllllllllllll I iiini IIIMII n 

£:' nil" Mliiiiiiiniim riininiii ii iiiiiimiiiimiiiiiiiiiii iiiiimiiiiimiiiiiimiiiiiiiiiiii i i iriiii: 


STANDARD   i 

VKiven  Fabric  Gx     | 
Wilpol«.Atajj-.  I 

'..(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiriii iiiiiiiiniiiiiriiiiiiiiiiiiiiiiiimtiiiiii iiiiiiiiiiiiiiiiiil. 


I  Williams'  "Agrippa" 
Tool  Holders 

I  Save  the  most  machine  time 

I               on  the  job,  lose  the  least  re-  | 

1               pair  time  ofif  the  job  and  need  | 

I               the     least     shifting    between  | 

I               jobs.     Carried  in  stock  in  a  | 

I               wide  range  of  sizes  for  | 

I                    TURNING                           THREADING  | 

I                     BORING                                    KNURLING  | 

I                    PLANING                        CUTTING  OFF  | 

I                                                                  SIDE  WORK  I 

I                     Ask  for  Machinists'  Tools  Booklet  | 

J.  H.  Williams  &  Co. 

I                                   "The   Drop-Forging   People"  s 

I                  143   Richards   Street,   Brooklyn,   New  York  | 

I                           143    South    Clinton    Street,    Chicago  1 

^lMllllllllllllllllll"llllllltlll"tlll"llllllIlllll>llllllllllll"llllilllll"llll>llllllllllllllllll"""llll""llll"l"llll"llll"ll"""""'l""l""i^ 

jiiiiiiMHiiiiiiiiiniiiuiMimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiimiiiiiiiiiimi 

I         WE  CAN  CUT  YOUR  COST  OF 

HEATING  CURRENT 

I       Write  for  THERMOSTATIC   CONTROL   INFORMATION 

I      ■  ELECTRIC     HEATERS     Cut 

Installation  and  Maintenance  I 

Charge.  I 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  s 

THERMOSTATS     Save     Cur-  I 

rent.  = 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  I 

Electric  Car  Heaters.  I 

I __^___^^__     ORIGINATED  The  Ventilated  | 

I                                                 Coil  Support.  i 

I       LET  US   FIGURE  ON  TOUR  NEXT   REQUIREatENTS  i 

I  GoldCarHeating&LightingCo.,17BatteryPI.,NewYork  { 

nnillllMIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllllllMIIIIMIIIIIIIIIIIillllllllllllllinillllllllllltllllllllllR 

HiiniiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiiMiiiiiiiiiniiiiiiiiiiiniiiimi 


tt\ 


Everything  in  Insuiation" 

Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Vamislied  Cloth  Compounds 

Insulating  Tapes  Insulating  Varnish 

The  above  are  only  a  few  of  our  products 
Write  us  for  aoythiug  id  this  line  jou  may  require. 

MITCHELL-RAND  M'F'G  CO. 
I  '^^  t03  John  St..  New  Yorlt  City 

jiiiiiiiitiiiiiuiiiiiniMiiiittMinMiiiHiiiiiiiiiiimiiiiiiiiiiiiiiminiiiiuriiiiniiiiiniMiiniiiiiHuiiiniiiiiiiiiiiiniiiniiiiiiiiiim'iiiiiiiiiF 

■.MriiiiiiiriiniiirMiiiriHniiiiiininiiiitMiiiKMiiiiiMiiirMiiiiiMiiirMiiiiiMinirrMiiiinHirMiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiriMiiiiiiintriiimir 


'    MFG    ^ 


i  sjll''  'RallroadiS-Contriic^tors-IiKlustrK^s 
I      Aut<>ittol>iItJ!S-I*«Ie  PiiHinjj  ">.  I  Onlnancc^ 

I    T[eiiii>letoii,Keiil>^&  Co.,  Ltd. 

I   111;;,    ifjh,;,  *  ,.  i;«i<>i.lteM.:<j,'l»s»  ''I 

I  :,„i:;i:i']Ltji»aoji  S,J»,lc:;;ii}j5^_ l*i..tK-i»i„, 

.TuiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniiuiiiiiiiiiiiiiiiiiiii"ilillililiiimiiiiimii.^ 
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jiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiMiiMiiiiiiiiriiiiiiiiiiiiitiiiitMiiiiiiiiiiiuriiiiiiiiiriiiiriiiiiiiiiiiiitiiiiiiiiii.iiiitiiiiiniiiiiitiiiitiiiitiiiitiiiii'^      9iiiitmiiniiiitiiiiiiiiiiiiii<iiiiitiiiii(iiiiiiiiiiiitiiiiiiiiiiiiiii(iiriiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiifiiiiiMiiiiiiiiriiniiiiiitMiiiiiiiiiiiiiiiiiimne 


International  Specialties 

Cover  the  Entire  Range  of 

Fare  Collection 


Money-counting  fare  boxes ;  Coin  and  metal 
ticket-counting  fare  boxes;  Coin  registers; 
Coin  and  transfer  registers;  Coin,  metal  ticket 
and  transfer  registers;  Motor-driven  coin  and 
transfer  registers ;  Motor-driven  registers  for 
station,  ferry,  park  and  terminal  use;  Metal 
and  paper  registers  with  single  hopper;  Round 
and  square  registers;  Transfer  printers; 
Heeren  Enameled  Badges;  Punches  and  Bell 
Cord. 


The  International  Register  Company 

15  South  Throop  Street,  Chicago  | 

£ 

4UilinilliliiiiiiMiiiiiiiiiiiit)tiiiMilllunMiliill)illtililliiillliliiiiriiliiiiiiiiiiiiiiiiiiMtliiiiiriiliiiliiirniiiMiiriiiiriill>iiiiriiiiiiiiitiiii>^ 
illliitiiiiiiilinilHtlllitiiiniiiHiiiiuiiiiiiiiiiiiiiiiiijiiiiiiriiiiiiiiniiiiiiiiiiiiiitiiiiiMiiiiillilliiiiiiiiriiiiiiiiiiMiriiiiiiiiiiriiiiiiiiiiiiuii^ 

MASON  SAFETY  TR£AI>— Lead  or  carborundum  aued:  non-allppery:  E 

prevents  accldenu;  cuta  out  damage  8ults.  S 

KARBOHTH  CAR  FLOORING — For  steel  cars:  Is  sanitary.  Uglit  welsbt  = 

Are  oroof,  non-allppery,  S 

STANWOOD  STEPS— Selt-cleanlng.  non-sUppery,  light.  S 

Over  six  mlllloD  feet  used  without  accident  being  reported  within  the  knowl-  s 

edge  ol  manulacturer.  E 

Our  products  used  on  all  leading  railroads  on  cars  and  stations.    For  de-  = 

tails  address:  E 

AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell.  Mass.  E 

Branch  omces:   Boston,   New  York  City.  Philadelphia.  = 

Agencies  In  all  principal  cities.  E 
!iiiiniiiiiiiiiiiiniiiitiiiitiiiHiiiiiiiiiniiiiiiiiiiiriiiiiri(iirrtiniiiHiiiiiiiiiiiiiriiiiitiiiiiiiiiiiiiiriii)riiiiiiiiiiiiiiiMinriiitiiiiiiiimiiiiiiiiB 

djiiiiniiiitiiniiiiuiiiiiiiiiiiiiiiiMiiiiiitiiiiiriiiiiiiiiiiiMiiiiiiiiiiiiriiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiimiiirriiiiiiiitdiiiMiiiitiniiiiiriiii'i 


Hale  &  Kilburn 
No.   \OS-AV  Stationary  Seat 
For    One-Man   Safety    Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.   Every  Saftey  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


Philadelphia 

New  York 

Chicago 

St.  Louis 

Detroit 

Washington 

Atlanta 

Louisville 

San  Francisco 

Dallas 

riitiiiitMmMiiiriiiiiiiiiMiiMniMiimuimnmiiMiiiiMiiiiuiiiiiiiMiiiriiiiimiimiiiiniiiniitmiitfniitniiiiniiimiitMiiiiiintmiiimiii^ 
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Heating  and  Ventilating 

1  Let  U8  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate    your   cars   at   the   lowest   possible   cost  | 

The  Cooper  Heater  Company  | 

i  Carlisle,  Pa.  | 

K riiirriiiliiiiliiiiiitiiiiiiiiiiiMiiiiiiiiriiiiiiiiiiiiiiirMiiitiiiitiiiiiiiiiiriiiiiiiiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiKiiiiiiiiiim 

aiiiiiiriiiiiiiiiiiiiiiiNiiiMiiiiiiiiiMiiiiiiiiriiiiiiiniiiiiliiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiriiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiir 

I  Electric  car  heaters — thermostatic  control —  | 
I  pneumatic  car  door  operators — buzzers,  single-  | 
I    stroke  bells,  starting  signal  lights — special  re-    | 

I  CONSOLIDATED  CAR  HEATING  CO.  I 

1  ALBANY,  NEW  YORK,  CHICAGO  | 

i  - 

^iMMiiiiiitiHiiiiiiiiiininiiniiiiiiiMiiiitniriiiiiHiiiiriiiiiuiiiniiiitiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiriMiiMiiiiiiiiiiiiriiiitiiiiiiMiiiin 
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I  75%  of  the  electric  railways 
I  use 


B-V  Punches 


i        Send  for  Catalog. 

I  BONNEY-VEHSLAGETOOLCO.,  Newark,  N.J. 

^iiiiriiittiiiiiiMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiniiiuiiiiniiiiiiiiiniiiiniiiniiiiiiiiuiiiiiiiiiitiiiiiiiiiiiiiiiriiiiiiiiiMiiiiiiP 


EXELL 
MFG.  CO. 


I    New  Haven,  Conn. 
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Use  them  in  your  terminals — 

PEREY  TURNSTILES 

or  PASSIMETERS 

Faster  than  the  ticket  seller 

Perey  Manufacturing  Co.,  Inc. 

30  Church  Street.  New  York  City 


;niiiiiiiiiiiiliiirriiiiiiiiiiirMllliiiillililiiiiiliiiiiiriMiiiiiiliiiiiiiriiiiiMiiiiiiiittiiiiiMiiiiiiiiiritiiiiiiiiiiiniiiitiniiriii(itiiliiliMiiiiitiiiiR 
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FUEL  CONSERVATION  | 

is   a   necessity  and   the   heating  and  ventilating  of  street  | 

cars   should    be    accomplished   the   most   economical   way.  | 

Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat  | 

with    ventilation    at    a    saving    of    50%    to    70%    over  | 

electric   heat.  | 

THE  PETER  SMITH  HEATER  CO.  DETROIT.  MICH.  | 
nniniiiiiiiiimiiirariiniiimiiiniiimiiiniiiimiimiiHtiiiiiiiiimiiiniiiHiiiiiiiiiiiiiiiiniiiimiiiiiiimnriiniimiiiiiiiiiiiiiiimiiimiiS 


Company       c%.j . .  Direct 

Automatic 
Registration 

By    tha 

Passenger 

Rooke    ALtomatic 
Register  Co. 
Providence.  R.  I 
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FOR  SALE 

INTERURBAN  CAR 


Length  over  body,  43  ft.  0  in. 

Length  over  dasher,  52  ft.  0  in. 

Length  over  buffers,  53  ft.  6  in. 

Width  of  panels  at  sills,  8  ft.  4  in. 

Height  from  top  of  floor  to  ceiling,  8  ft.  2^  in. 

Height  from  hot.  of  sill  to  top  of  roof,  9  ft.  2^  in. 

Height  from  top  of  rails  to  top  of  roof,  12  ft.  6  in. 

Bumpers,  angle  iron  6  in.  x  3  in.  Brill. 

Brakes,  air  and  hand,   10  in.  brake  cylinder. 

Draw  bars,  VanDorn. 

Fender,  Providence. 

Gongs,  12  in.  dedenda. 

Headlights,  Crouse-Hinds. 

Roof  covering.  No.  8  duck,  3  coats  of  red  graphite 

paint. 
Trolleys,  U.  S.  No.  6. 


Car  lines,  wood. 

Trolley  catchers,  Wilson. 

Curtains,  canvas. 

Heaters,  none. 

Interior  finish,  natural  wood  finish. 

Seats,  Wheeler. 

Trucks,  Brill  No.  27-T,  31  ft.  centers. 

Axles,  Midvale  heat  treated,  5  in.  dia.,  gear  seat  6  in. 

Wheel  base,  72  in. 

Wheels,  34  in. 

Gauge,  4  ft.  8>4  in. 

Controllers,  2  G.  E.  K-14. 

Motors,  4  G.  E.  57-2  turn— Form  H. 

Gear  teeth,  63 — Grade  M. 

Pinion  teeth,  24 — Grade  M. 


I^mi. 


W.Ri  Kerschner  Go.,  inc. 


50  Church  Street,  New  York 
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SEARCHLIGHT 
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Oe^y^urAV^  fne  SearcA/iyAf 


ADVERTISING  RATES 


Ads  Set  in  Uniform  Style 

(Solid,  in  one  paraffraph.  wUhoiit  display.) 

THREE  CENTS  A  WORD,  minimum  charge  50 
cents  an  Insertion,  payable  In  advance,  less  10  per 
cent.  It  one  payment  Is  made  in  advance  for  four 
continuous  Insertions — for  advertisements  under: 


Positions  Wanted 
Evening  Work 
Wanted 


Vacation  Work  Wanted 
Salesman  Wants  Con- 
nections 


FIVE  CENTS  A  WORD,  minimum  charge  $1 .50 
an  Insertion,  for  advertisement  under: 
Agencies  Wanted 


Agents  Wanted 
Buslni'ss  Opportunltiee 
Desk  Room  for  Rent 
Educational 
Employment  Agencies 
Desk  Room  Wanted 
Foreign  Business 


Positions  Vacant 
Partner  Wanted 
Representations  Wanted 
Salesmen  Wanted 
Patents  for  Sale 
Plants  for  Sale 
Sub-Contracts  Wanted 
Work  Wanted 


Ads  Set  in  Display  Type 

(Individual  space,  icithin  border  rtdes.) 

Space  for  these  advertisements  Is  sold  by  the 
inch.  Each  page  contains  30  Inches.  The  rate  per 
inch  Is  based  on  the  total  number  of  inches  to  be 
used — that  is.  the  number  of  inches  the  advertise- 
ment is  to  occupy  multiplied  by  the  number  of 
insertions  It  is  to  receive.  For  Instance,  a  2-Inch 
advertisement  In  2  issues  earns  the  4-lnch  rate  of 
$2.90  an  inch.  A  1-lnch  space  for  4  issues,  or  a  4- 
inch  space  in  one  issue,  also  earn  the  4-lQch  rate. 


SCHEDULE    OF    RATES 

1  to    3  in.,  $3.00  an  in.      15  to  26  In..  $2.70  an  In. 

4  to    7  in.,    2.90  an  in.     27  to  49  in..    2.60  an  in. 

5  to  14  in.,    2. SO  an  In.     50  to  99  In.,    2.50  an  in. 

Rates  for  larger  space  furnished  on  request. 


Miscellaneous  for  Sale,  for  Rent  or  Want  Ads. 

THIRTY  CENTS  A  LINE,  minimum  Ave  Hoes. 
for  all  undlsplayed  advertisements  set  with  a 
paragraph  for  each  item  or  tabulated. 

THREE  DOLLARS  AND  SIXTY  CENTS  AN 
INCH  for  advertisements  for  bids  (OfUclal  Pro- 
posals). 


POSITIONS  VACANT 


For    quick    and    satisfactory    results 

tell    the    reader    everything    that 

he  will  want  to  knoza. 


INFORMATION 

ALLOW  FIVE  WORDS  for  the  address,  if  replies 
are  to  a  box  number  In  care  of  any  of  our  offices. 
There  is  no  extra  charge  for  forwarding  replies. 

IN  REPLYING  TO  ADS.  do  not  enclose  original 
testimonials  or  anything  that  you  may  want  re- 
turned. State  your  experience  and  qualifications 
in  as  concise  and  neat  a  manner  as  possible  and 
enclose  copies  of  your  testimonials. 
BE  CAREFUL  TO  PUT  ON  ENVELOPE,  when 
answering  any  "blind"  ad,  the  box  number  In  the 
ad,  the  name  of  the  paper,  and  also  the  local 
address  of  office  to  which  reply  Is  sent; 
36th  St.,  at  10th  .We..  New  York 

935  Real  Estate  Trust  Bldg.,  Philadelphia 
657  Leader-News  Bldg.,  Cleveland 

1570  Old  Colony  Bldg..  Chicago 

519  Newhouse  Bldg..  Salt  Lake  City 

501  Rlalto  Bldg.,  San  Francisco 

WHEN  ADVERTISING  MACHINERY,  use 
your  own  name  and  address — or  a  local  address  of 
some  kind — so  that  the  readers  can  wire  direct  and 
get  quick  replies.  We  advise  also  that  you  state 
in  your  advertisement  the  present  location  of  plant 
that  Is  offered  for  sale,  or  point  of  delivery  provided 
you  are  In  the  market  for  equipment. 

TO  SIGN  YOUR  NAME  and  address  to  your 
advertisement  begets  the  confidence  of  the  reader 
and  facilitates  receiving  replies.  You  can.  however, 
obviate  delay  in  receiving  answers  by  signing  your 
ad.  only  with  initials  (your  own  or  others),  care 
of  your  home,  your  office  or  a  poet-oflQce  box 
number  In  your  city. 


inttiiitiiMMiiMtiiiiiiiiiiiiMiiiiitiiiMiniiiiiiiiiiiirii 
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AUDITOR,  with  experience  in  railway  and 
lighting  accounting  and  capable  of  tak- 
ing charge  of  office  of  company  doing  a 
business  of  two  and  one-half  million 
per  year.  State  age,  experience,  educa- 
tion and  present  salary.  All  replies 
treated  strictly  confidential.  P-371,  Elec. 
Ry.    Journal. 

HIGH-GRADE  master  mechanic  wanted 
(or  street  railway  system  In  Texas  city 
of  26,000.  P-342,  Elec.  Ry.  Journal, 
Chicago.       

LIVE,  energetic  young  man  wanted  to  act 
as  shop  foreman  of  small  suburban  sys- 
tem in  Northern  Alabama.  Excellent  op- 
portunity for  advancement  to  right  party. 
State  fully  experience  and  salary  ex- 
pected. P-372,  Elec  Ry.  Journal,  Leader- 
News  Bldg.,  Cleveland. 

MAN  wanted,  experienced  In  electric  rail- 
way track  work,  as  shop  Inspector  for 
frog  and  switch  manufacturer ;  also 
draftsman  who  has  had  experience  in 
designing  manganese  special  track  work. 
State  salary  and  experience  in  first  let- 
ter     P-361,  Elec.  Ry.  Journal,  Chicago. 


NAMES  and  addresses  wanted  of  competent 
English-Spanish  translators  in  various 
localities  east  of  Chicago  who  can  work 
part  time.     P-369,  Elec.   Ry.   Journal. 


POWER  house  chief  engineer  wanted  ;  man 
of  experience,  thoroughly  conversant 
with  high  voltage  generation  and  dis- 
tribution. Pittsburgh,  Harmony,  Butler 
&  New  Castle  Railway  Co.,  No.  124  Stan- 
wix  Street,  Pittsburgh,  Pa. 


POSITIONS    WANTED 

CAR  BARN  foreman  wants  position ;  10 
years'  exeprience,  armature  winder,  ma- 
chinist, electrician,  electric  car  equip- 
ment and  maintenance ;  Interurban  and 
city,     PW-374,    Elec.    Ry.    Journal. 


POSITIONS  WANTED 


CHIEF  engineer  or  engineer  maintenance 
of  way.  12  years'  experience  mainte- 
nance, construction  and  operation.  Ac- 
curate knowledge  of  all  matters  related 
to  way  and  structure  department.  Tech- 
nically trained.  References.  PW-367, 
Elec.  Ry.  Journal,  Chicago. 


ENGINEER  and  executive;  technical;  15 
years  electric  railway  experience ;  de- 
signs, construction,  maintenance  of  way, 
investigations,  reports,  extensive  valua- 
tions, large  utilities.  In  responsible 
charge,  desires  change ;  age,  37 ;  best 
references.  PW-373,  Elec.  Ry.  Journal. 
Chicago. 

MASTER  mechanic,  40  years  old,  now  em- 
ployed, desires  change.  18  years'  experi- 
ence city  and  high  speed  interurban,  all 
classes  modern  equipment  including  high 
voltage.  Record  for  efficient  maintenance. 
High  class  reference  from  present  em- 
ployer and  others.  Address  PW-375, 
Elec.   Railway  Journal,  Chicago. 

OVERHEAD  man  with  17  years'  experience 
on  construction  and  maintenance  of  City 
and  Interurban  lines,  wishes  position  as 
superintendent  or  general  foreman.  Suc- 
cessful in  organizing  and  handling  men. 
PW-364,   Elec.  Ry.   Journal.   Philadelphia. 


POSITION  as  sales  manager  wanted  for 
producing  company  handling  anthracite 
middle  states  and  Canada;  25  years'  ex- 
oerlence  in  shipping  to  these  points.  P. 
O.   Box  173.  Blralra,  N.  Y. 


FOR  SALE 


Fare    Besloters    For    Sale 

20  R-.5  International  fare  registers,  A-1 
condition.  Address  C.  S.  B.  &  N.  I. 
Ry.    Co.,    South    Bend,    Ind. 


illllllllMtlMMIIII 


1000  TONS 

NEW  7  in.  HIGH 
TEE  RAIL 

Bethlehem  Steel  Co.  P.  S.  Co. 
Section  91-282.  Same  as  L.  S. 
Co's  Section  91-375. 

For  immediate  delivery.  ReoMon- 
able  price.  Will  sell  any  quantity 
up  to  1000  tons. 

Apply  P.  S.  369.  Electric  Railway  Joomsl 
10th  Ave.  at  36th  St..  New  York  City 


iiiiiiiiiiiiiiiiiiiif: 
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CLEVEI 


ORKS 


ineorpora  ted 

Cleveland,   Ohio 


Everything  in  the  Line 

of  Repairs  to  Electrical 

Machinery 

Complete  Armatnree,  New  Armatmree. 
Rewound  Armature  Ceree.  Armatvre 
Shafts.  Armature  Colli.  Field*  aad 
Comaautators. 

BaUbUahed  22  Taan 

ItllimillllllllMlllllltlllltlMMMMIKIIIIItlllHttlMllttlMltlllMttlllllHIMMtttlllllllllinMir 


Keep  your  eye  on  the 
Searchlight  and  your 
advertisements    in    it. 
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ROTARY  CONVERTERS 

I       1 — 300-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  i 

I             cy.,   370-v.  A.C.,   575-v.  D.C.,  600   r.p.m.  | 

I       1 — 200-kw.    Westinghouse    Rotary    Converter,    3-ph.,    60-  = 

I             cy.,  370-v.  A.C.,  S75-V.  D.C.  I 

i       1 — 150-kwr.  Westinghouse   Rotary   Converter,  2  or  3-ph.,  I 

I             60-cy.,   250-v.  D.C,   720   r.p.m.  | 

I                      TURBINE  I 

I       1 — 500-kw.  Westg.   Horizontal,   3-ph.,  60-cy.,  370-v.   (can  | 

I             be   rewound   for   any   standard  voltage),   3600   r.p.m.,  i 

I              with   or   without      condensing   equipment.  | 

I                ARCHER  &  BALDWIN,  INC.  | 

I                       114-118   Liberty   St.,   New   York,   N.   Y.  | 

I                                 Telephone  4337-4338   Rector  | 
^itiiiiiiiiiiiiiiiriiiiiiMiiniiiniiriiiiiiiiiiiiiiiiiitfiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiriiiitiriiiiimiiR 


i               IMMEDIATE  DELIVERY  \ 

i  Five  new  P.A.Y.E.  double  truck  cars.    Length,  | 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  i 

I  G.  E.  Co.  Air  Brakes.  | 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  | 

1                  Carg  and  Trucks^  Snow  SweeperSf  Electric  Locomotives  E 

I                                    111   West   Monroe  Street,  Chicaso,   HI.  | 

jiiiiiiiiiiiiiiiiiiiniiiiiMiiiijiiiiMiiutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiriiiiitiiiiiiiiiiiiriiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiR 
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Some  One  Wants  to  Buy 

the    equipment    or    machinery 
that  you  are    not    now    using. 

This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks    in    your    shops    and    yards. 

Sell  it  Before  depreciation  Scraps  it. 


The  Seachlighl  Section  is  helping  others 
— let  it  help  you  also. 
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SURFACE   CONDENSERS 

1 — 8000-sq.ft.  Alberger. 

1— 6000-sq.ft.  Wheeler   Cond.  &  Eng'g  Co. 

3 — +000-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

1 — 2900-sq.ft.  Willans-Robinson. 

1— 2800-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

1 — 1380-sq.ft.  Worthington. 

1— 1200-sq.ft.  C.    H.   Wheeler. 

1— 1150-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

1—  700-sq.ft.  Wheeler   Cond.   &   Eng'g   Co. 

1—  525-sq.ft.  Frick. 

MacGovern   &   Company,  Inc. 

114  Liberty  Street,  New  York,  N.  Y. 
Pittsburgh  Office,  498  Union  Arcade  Building 
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We  own  and  offer  for  sale 
a  used  McKeen  Motor  71- 
Passenger  Car,  all  steel. 
In  first  class  condition. 
Write  or  wire  us  for  fur- 
ther information. 


HYMAN-MICHAELS  CO. 

People's  Gas  Building,  Chicago 
Phone:  Harrison   1100 


New  and  Relaying  Rails 


Cars,  Rails,  Locomotives, 
I   Cranes,  Generators,Turbines, 
Motors,  Machine  Tools, 
Hammers,  Presses 

i  Everything  For 

I         POWER,   RAILROADS,   INDUSTRY, 

j  CONTRACTORS 

=  What  do  you  want  to  Buy  or  Sell  J 

I  Write  lor  our  Bulletin  No.  1X9. 

I  Out  engineering  DEPARTMENT  will 
i  Design,  Construct  and  Finance  your 
=     undertakings.      Send  us  particulars. 

I  RAILWAY  &  POWER  EQUIPMENT  CO. 
i  Woolworth  Bldg..  New  York,  N.  T. 

i  Telephones:  Barclay  3261-3262 


s 


EARCHLIGHT 

ERVICE 

ECURES 


RAILS 


16.000  TONS — anew  and  RELATBRS 
NEW — 12  lb..  16  lb..  20  lb..  26  lb.,  80  lb. 
40   lb.,   SO   lb..   70   lb..   76   lb.,   80   lb.,   8t 
lb..  90  lb. 

RELATERS — 30  lb..  36  lb..  40  lb.,  46  lb. 
66  lb.,  60  lb.,  70  lb.,  80  lb..  85  lb..  00 
lb..  100  lb. 

Fai  alngs.  New  Bolts,  Nat*  and  Spike.. 
Ne^  Fro^R,  Suitrhe.,  CrosBinjcs  and  all 
aco  lories.  Carload  and  less  carload  in- 
qni  '*%  and  orders  a  specialty.  Ralls  eat 
to  .^n^hs  for  stmctoral  purposes.  At- 
traetlTe  prices.  Immediate  shipments  from 
stock. 

L.  B.  FOSTER  COMPANY 
Park  Bldg.,   Pittsburgh,   Pa. 


s 


ATISFACTORY 

ITUATIONS 

ALES 


FOR   QUICK  SALE 

I  8— Closed,  31-Ft. 

MOTOR  CARS 

I  Length  of  body  22  ft.  9  in.  Longi- 

I  tudinal  seats.     Mounted  on  Brill 

I  21-E    single    trucks,    wheel    base 

I  7  ft.  6  in.    Westinghouse  No.  38 

f  motors.       Excellent    condition. 


BUYERS  OF  ABANDONED  RAILROADS    I 


Price  reasonable. 

The  Northern  Ohio  Traction  &  Light  Co. 

Akron,  Ohio 


iiiiiiiitiiiiiiiiiiiiiii,ii„„i,ii„ii„„iii,,; 

^„,tl„IIII„llltl,„t„„lltIlllllt,lllll„„l,ll„„,,„ll<l,lllll(,lllll,lll1lll,lilltlllllllllllMIII'^. 

Cars  For  Sale 

I  12  Double  Truck  Motor  or  I 
i  Trailers.  Brill  27-F  trucks,  j 
j       28-ft.  closed  bodies.  1 

I     3  SNOW  PLOWS    I 

I  2  single,  1  double  truck  I 

I        ELECTRIC  EQUIPMENT    CO. 

I  Commonwealth  Bldg.  Philadelphia,  Pa.  | 


'""> MMIIIMMIIIMII nil IIIIIIIIIIMIIDMIIIIIIMIIllMllliriMIIIIIIIHIIIfJ 

FOR  SALE  i 

CARS  i 

2 — ^McKean  Qaso-Eleetric  Can.  i 

12 — Differential  20-yd.  Cars.  I 

5 — Gasoline   Passenger   Oars.  = 

50 — Freight   Cars.  I 

12 — Electric  Sets.  I 

Get  our  Lists  and  Prices  l 

J.  F.   DONAHOO  CO.  Birmingham.  Ala.  I 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Advertising,   Street  Car 
Collier.  Inc..  BarroQ  G. 

Air  Beetlflers 
Holdea  &  White,  Inc. 

Ancbora,  Ony 

Electric  Service  Supplies  Co. 
Holden   &  Wlute.   Inc. 
Johns-Manvill^   Co..   H.  W. 
Ohio  Brass  Ca. 
Westinghouse  Elec.  &  M.  Co 

A»h  Storage  Tanks,  Cast  Iron 

(threea'  Engineering    Company 

■tortomnbllee  and  Bnsee 

,    Brill  Co.,  Tbe  J.  u. 

Axle  Straigbteners 
Columbia  M.  W.  A  M.  I.  Co. 

Axles,  Car  Wbeel 
Bemis   Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Carnegie    Steel   Co. 
National  Railway  Appliance  Co. 
St.  Louis  Car  Co. 
Standard  Steel  Works  Co. 
Westinghouse  Elec.  A  M.  Co. 

Babbitting  Devices 
Columbia  M.  W.  A  M.  I.  Co. 

Badges  and  Buttons 

Electric  Service  SuppUe*  Co. 
International  Register  Co..   The 

Batteries,  Dry 

Johns-Manville  Co.,  H.  W. 
Micbols-Lilntem  Co. 

Batteries,  Storage 
Electric  Storage  Battery  Co. 

Bearings  and  Bearing  Metals 

Bemis  Car  Truck  Co. 
Clark   Elec.  &  Mfg.  Co. 
Columbia  ii.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Kersehner    Co.    Inc.,    W.    B. 
Hore-Jones  Brass  A  Metal  Co. 
St.   Louis  Car  Co. 
Westinghouse  Elec.  A  M.  Co. 

Bearings,  Center  and  Boiler  Side 
Holden  A  White,  Inc. 

Bearings,    OUless,    Graphite,    Bronze 
and    Wood 
Bound  Brook  Oil-less  Bearing  Co. 

Bells  and  Gongs 
BriU  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 
St.  Louii  Car  Co. 

Benders,  Ball 
Mlles-Bement-Pond  Co. 
Zelnicker,  Walter  A.,   Stipply  Co., 
Inc. 


Boiler  Cleaning  Compounds 

Johns-Manville  Co.,  H.  W. 

Boilers 
Babcock  A  Wilcox  Co. 

Boiler  Tabes 
National  Tube  Co. 


Boiler  Coverings 

Johns-Manville  Co., 


H.  W. 


Bond  Testers 
American  Steel  A  Wire  Co. 
Lincoln  Bonding  Co. 

Bonding  Apparatus 
American  Steel  A  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric    Service    Supplies    Co. 
Lincoln  Bonding  Co. 
Ohio  Brass  Co. 

Bonds,  Rail 
American  Steel  A  Wire  Ct . 
Elcrlric  Railway  Improve nent  Co. 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Lincoln  Bending  Co. 
Johns-M.-iiivillc   Co..   H.  W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  K.  Co. 

Boring  Tools,  Car  Wheel 
Nilee-Bement-Pond  C' 


KracketB  and   Cross   Arms    (See  also 
rules.  Ties,  PosU,  Etc.) 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 
Lindsley    Bros.    Co. 
Ohio  Brass  Co. 

Itrake    Vdjosters 
Holde..  A  White,  Inc. 
Westinghouse   Traction   Brake  Co. 

Brake  Shoes 
Amer.  Brake  Shoe  A  Pdry.  Co. 
Barbour-Slockwell  Co. 
BriU  Co..   The  J.   6. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Brakes,    Brake    Systems    and    Brake 
Parts 
Bemis  Car  Truck  Co. 
Brill  Co..   The  J.   G. 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Holden  A  White.  Inc. 
National  Brake  Co. 
St.  Louis  Car.  Co. 
Safety  Car  Devices  Co. 
Westinghouse  Trac.  B.  Co. 

lirick.  Fire 

Green  Engineering  Co. 

Brooms,  Track,  Steel  or  Battan 
Paxson  Co..  J.  W. 
Zeliucker.    Walter  A.,   Supply  Co., 
Inc. 

Brashes,  Carbon 
General   Electric  Co. 
Jeandron.   W.  J. 
Morgan  Crucible  Co. 
United  States  Graphite  Co. 
Westinghouse  Elec.    A   M.   Co. 

Brashes,   Graphite 
United  States  Graphite  Co. 

Brash  Holders 
Anderson  Mfg.  Co.,  A.  A  J.  U. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Backets 

Blaw-Enox  Company 

Bashings,  Case   Hardened  A   Man- 
ganese 
Bemis  Car  Truck  Co. 

Bashings,    Graphite    and    Wooden 

Bound  Brook  Oil-leas  Bearing  Co. 

Cables.      (See  Wires  and  Cables,) 

Carbon  Brashes.      (See  Brashes, 
Carbon.) 

Car  Rqaipment.  (For  Fenders, 
Heaters,  Registers,  Wheela, 
etc. — See  those  headings.) 


Car  Trimmings,  (For  Cartalns, 
Registers,  Doors,  Seats,  ete.-— 
See  those  headings,) 

Car  Panel  Safety  Swltehea 
Westinghouse  Elec.  A  Mfg.  Co. 

Cars,  Passenger,  Freight,  Bxprees, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  G. 
Kuhlman  Car  Co.,  O.  C. 
McGuire-Cummings  Mfg.  Co 
National     Safety     Car     A     Equip- 
ment Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 
Electric  Equipment  Co. 
Kerachner  Co..    Inc.,    W.    K. 

Cars,  Seif-Propelled 
Electric   Storage   Battery   Co. 
General    Electric  Co. 

Castings,      Brass,      Composition      or 
Copper 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Clark    Elec.    A    Mfg.    Co. 
Columbia  M.  W.  A  M.  I.  Co 
Eureka  Co. 
More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Bieel 

American  Steel  Foundries. 
Bemis  Car  Truck  Cn 
Columbia  M.  W.  A  M.  I.  Co. 


St.  Louia  Car  Co. 
Standard  Steel  Work*  Co. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  &  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 
Electric  Sei^ce  Supplies  Co. 
Holdep  A  White.  Inc. 
Kersohner  Co..  Inc..  W.  R. 
Ohio  Brass  Co. 
Wood  Co..  Chas.  N. 

Circuit  Breakers 

Automatic        Reclosing         Circuit 

Breaker  Co. 
The  Cutter  Electrical  A  Mfg.  Co 
General    Electric   Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Clamps  and  Connectors  for  Wires 
and  Cables 
Anderson  Mfg.  Co.,   A.   A  J.  M. 
Electric  Service  Supplies  Co. 
(Seneral  Eiectric  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Cleaners  and  Scrapers  Track —  (See 
also  Snow-FiowB,  Sweepers  and 
Brooms.) 
Brill  Co..  The  J.  G. 
Ohio   Brass  Co. 

Clusters  and  Sockets 
General  Electric  Co. 

Coal  and  Ash  Handling — (See  Con- 
veying and  Hoisting  Maebin- 
ery.) 

Coll     Banding     and     Winding     Ma- 
chines 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 

Coils,   Armature  and  Field 

Cleveland  Armature  Works. 
Columbia  M.   W.   A  M.  I.  Co. 
DAW  ruse  Co. 
General  Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.  A  M.  Co. 

Colls,  Choke  and  Kicking 

Electric  Service  Supphes  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  M.  Co. 

Coln-Coantlng    Machines 

International  Register  Co..   The 

Commutator  Slotters 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wood  Co.,  Chas.  N. 

Commutator  Truing  Devices 
General   Electric  Co. 

Commatators  or  Parts 

Cameron  Electrical  Mfg.  Co. 
Cleveland    Armature    VVorlta. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors,  Air 

Chicago    Pneumatic    Tool    Co. 
(General   Electric  Co. 
Westinghouse  Trac.  B.  Co. 

Concrete  Mixers 

Blaw-Enox  Co. 

Condensers 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Condolts,    Undergroond 

Johns-Manville  Co.,  H.  W. 

Donnectont,   Solderless 
Westinghouse  Elec.  A  Mfg.  Co. 

Controller  Fingers 
Trigger  Lock  Reversible  Controller 
Finger 

Controller  Regaiators 
Electric  Service  Supplies  Co. 

Controllers  or  Parts 

Columbia  M.  W.  A  M.  I.  Co. 
(General  Electric  Co. 


Johns-Manville   Co..    H.   W. 
Kerachner   Co.    Inc..    W.    R. 
Westinghouse  Elec.  A  MIg.  Co. 

Controlling  Systems 
General   Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Converters,  Rotary 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Conveying  and  Hoisting  Machinery 
Columbia  M.  W.  A  M.  I.  Co. 

Green  Engrg.  Co. 

Conveyors,  Belt 

Portable  Machinery  Co. 

Conveyors,  Coal  and  Ash 
Portable   Machinery   Co. 

Conveyors,  Portable 
Portable  Machinery  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register    Co..    The 
Samson  Cordage  Works. 

Cord  Connectors  and  Couplers 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood  Co.,  Chas.  N. 

Couplers,    Car 
Brill  Co..  The  J.  G. 
Ohio  Braaa  Co. 
Van  Dorn  Coupler  Co. 
Westinghouse  Trac.  B.  Co. 

Oanea 
Toledo  Bridge  A  Crane  Co..   The 


(See    Wood    Preserva- 


Creosotlng. 
tlves) 


Gross  Arms.      (See  Brackets) 


Crossing  Foundations 

International  Steel  Tie  Co. 


(See     Signals, 
(See      Track, 


Crossing     Signals. 
Crossing) 

Crossings,      Track. 
Special   Work) 


C^nlvprts 

Armco  Iron  Culvert  A  Flume 

Mfrs.    Assn. 
Canton  Culvert  A  Silo  Co. 

Cartalns  and  Curtain  Fixtures 

Brill  Co..   The  J.   G. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Dealers*  Machinery 
Archer  A  Baldwin 
Cleveland  Armature  Wks. 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Griawold  Machine  Co..  (3eo.  M. 
Hyman  Michaels  Co. 
Mac(Jovem  A  Co..  Inc. 
Zelnicker  Supply  Co.,  Inc.. 
Walter  A. 

Derailing   Devices,     (See  also  Traek 
Work) 
Cleveland  Frog  A  Crossing  Co. 

Destination  Signs 
Columbia  M.   W.   A  M.   I.  Co. 
Electric  Service  Supplies  Co. 

Detective  Sen-ice 
Wish  Service.  Inc.,  P.  Edward 

Dogs,  Lathe 
Williams  A  Co.,  J.  H. 

Door  Operating  Devices 

Consolidated  Car  Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors  and    Door   Fixtures 
Brill  Co  .  The  J.  O. 
General    Electric  Co. 
Hale  A   Kilburn  Corp. 

Donrs.  Folding  Vestlbale 
National  Pneunatic  Co..  Inc. 

Draft  Rigging.     tSee  Couplers) 
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Obvious  Superiority! 


While  it  is  a  fact  generally  recognized  and  admitted 
wherever  the  science  of  electrical  measurement  is 
known  and  practiced  throughout  the  world  today  that 


Model  370— A.  C.  and  D.  C.  Ammeter 

One  of  the  Portable  Electrodynamometer 
Group,  which  also  includes  Model  310  Single 
Phase  and  D.C.  Wattmeter,  Model  329  Poly- 
phase Wattmeter,  and  Model  341  A.C.  and 
D.C.  Voltmeter. 

The  characteristics  of  the  group  are  extreme  accuracy 
(guaranteed  within  one-fourth  of  1  %  of  full  scale  value) 
adaptability  for  use  on  circuits  of  any  commercial 
frequency  and  any  wave  form,  great  overload  capacity 
tow  moment  of  inertia,  effective  damping  and  shielding, 
and  the  legibility  and  remarkable  uni  formity  of  the 
hand-calibrated  scales. 


ELECTRICAL 

Indicating  Instruments 

are  in  a  distinctive  and  exclusive  class,  based  upon 
their  efficiency  and  acknowledged  excellence,  the 
actual  use  of  the  instruments  themselves  will  demon- 
strate their  superiority  so  conclusively  that  only  one 
decision  will  be  consistent  after  you  have  made 
comparisons. 

Weston  Indicating  Instruments  include  a  great  variety  of  groups  for  portable  or 
switchboard  service  on  A.C.  or  D.C.  Circuits.  Instruments  designed  expressly  for 
testing  and  laboratory  use.  for  motor  car  and  boat  electrical  systems,  and  many  others 
for  special  purposes.    Write  for  Bulletins  or  Catalogs  describing  those  which  interest  you. 

Weston  Electrical  Instrument 

21  Weston  Ave.,  New^ark,  N. 


New   York 

Chicago  Denver 

Philadelphia  Cincinnati 

Boston  Pittsburgh 

Cleveland  Richmond 

Detroit  Buffalo 

St.   Louis  Minneapolis 


San    Francisco  New   Orleans 
Miami.   Fla. 
Seattle 
Toronto 
Montreal 
Halifax 
Winnipeg 


Vancouver 
Calgary,    Alta. 
Florence.   Italy 
London 
Copenhagen 
Johannesburg,  S.  u 
Mexico  City 


Company 

J. 

Rio  de  Janeiro 
Valparaiso.  Chile 
Santiago,    Chile 
Buenos  Aires 
Havana 
Batavia,  Dutch 
East  Indies 
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Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or   with    silk  or 
cotton  covering. 

We  invite  correspondence, 
and  will  send  samples  and 
prices  on  request. 


Get  those  coils  back  into  service — quick ! 

Don't  let  LABOR   SHORTAGE   hold   them  up   in  your  | 

coil  department.     You  can't  get  more  men — but  you  can  | 

save  time  and  money  by  sending  the  coils  to  us  for  re-  | 

insulation  with  I 

SALAMANDER 

_  a 

Pure  Asbestos  | 

We    will   return    them    promptly — better    Ingnlated    and    more        I 
durable  than   vvhen  new. 

"Salamander"    asbestos    wire    excels   in    insulatincr    value    and 
cannot  bum  out  under  the  severest  overload. 

Leading  electric  railways  are  our  best  customers. 
Write  Ds  for  details  now 

Independent  Lamp  &  Wire  Co.,  Inc.     I 

OFFICES:  FACTORIES:  I 

1737  Broadway,  New  York        York,  Pa.,  and  Weehawken,  N.  J.        | 

^"" '" i"i""""ii I "I "11111111111 iiiiii Ill Ill Ill I II Ill I I iiS     viiiiinniiiiii II m i iiiiiiii i ii miiiiiii ii nil i i iiiiiiu iiiiiiiimil 


Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES:  FACTORIES: 

1737  Broadway,  New  York  York,  Pa.,  and  Weehawken,  N.  J. 
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Drills,  Track 
American  Steel  *  Wire  Co. 
Chicago   Pneumatic   Tool  Co. 
Electric  Service   Suppliea  Co. 
Niles-Bemenl-Pond    Co. 
Oliio  Brass  Co. 

Dryers.  Sand 

Electric  Service   Supplies  Co. 
Zelnicker   Supply   Co..    Walter   A., 
Inc. 

Electrieal  Wires  and  Cables 
Roebling's  Sons  Co..  J.  A. 

Engineers,     Consulting,     Contracting 
and  Operating 

Archbold-Brady   Co. 
Arnold   Co..   The 
Byllesby  Co..  Inc..  H.  H. 
Drum  &  Co..  A.  L. 
Ford.   Bacon  &  Davis 
Hoist.  Englehardt  W. 
Republic  liiiKineers,  Inc. 
Richey.    Albert   S. 
Sanderson  ic  Porter. 
Scofleld   Engrineering  Co. 
Stone  &  Webster, 
White  Comjjanies.  The  J.  G. 
Woodmansee  &  Davidson  Engi- 
neering Co. 

Engines,  Gas  and  Oil 
Westinghouse    Elec.    *    Mfg.   Co 

Engines,  Steam 
Westinghouse  Elec.  &  Mfg.  Co. 

Fare  Boxes 
BriU  Co.,  The  J.  G. 
International  Register  Co..  The 
National  Railway  Appliance  Co. 

Fences,     Woven     Wire     and     Fence 
Posts 
American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 

Fenders  and  Wheel  Gnarda 

Brill  Co..  The  J.  Q. 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 

Fibre  and   Fibre  Tnbinc 
Johns-Manville  Co.,  H.  W. 
Westinghouse  Elec.  &  Mfg.  Co. 

Field  CoUs,      (See  CoUs) 

Filters,  Water 
Scalfe  &  Sons  Co.,  Wm.  B. 

Fire  Extinguishing  Apparatus 

Johns-Manville  Co..    H.   W. 

Fire  Proofing  Material 

Johns-Manville  Co.,  H.  W. 

Floodllghta 
Electric  Service  SappUea  Co. 

Flooring  Composition 
American  Mason  Safety  Tread  Co. 

Forglngs 
Eureka  Co. 

Standard  Steel  Worlu  Co. 
WiUiams  &  Co.,  J.  H. 

Frogs,  Track.      (See  Track  Work) 
Furnaces.      (See  Stoker*) 

Fnses  and  Fnse  Boxes 
Columbia  M.  W.  &  M.  I.  Co. 
D  *  W  Fuse  Co. 
General   Electric  Co. 
Johns  Manvillc   Co.,   H.  W. 
Westinghouse  Elec.  *  Mfg.  Co. 

Fnsee,  Beflllable 
Columbia  M.  W.  &  M.  I.  Co. 

General  Electric  Co. 

Galvanizing 
Cattle.  Jos.  P..  &  Bros. 

Gaskets 

Johns-Manville  C!o..  H.  W. 
Power  Specially  Co. 
Westinghouse  Traction   Brake  Co. 

Gas  Prodaeers 
Westinghouse  Elec.  *  Kt(.  Co. 

Gates,  Oar 
BriU  Co..  The  J.  O. 

Gages,  Oil  and  Water 
Ohio  Brass  Co. 

Gear  Blanks 

Caroecie  Steel  Co. 
Standard  Steel  Work*  Co. 

Gear  Caeca 
Columbia  M.  W.  *  M.  I.  Co. 

Blectric  Service   Supplies  Co. 
Kerschner   Co.    Inc.,    W.    R. 
WeaUngboun  Elec.  ft  Kfg.  Co. 


WHAT  AND  WHERE  TO  BUY 


Gears  and  Pinions 
Columbia  M.   W.   &  M.   I.  Co. 

Electric   Service   Supplies  Co. 
Kerschner    Co..    Inc.,    W.    R. 
National  Railway  Appliance  Co. 
Nuitall  Co..   R.   D. 

Ueneratine  Sets,  Gas-Electrle 

General    Electric   Co. 

Generators 

Grcneral    Electric  Co. 
Westinghouse   Elec.    &  Miff.  Co. 
Gongs.      (See  Bells  and  Goncs) 

Graphite 
Morgan  Crucible  Co. 

Greases.      (See  Labricants) 

Grinders  and  Grinding  Supplies 
Indianapolis  Switch  &  Frog  Co. 
Metal  &  Thermit   Corp. 
Railway  Track- work  Co. 

Grinding  Blocks  and  Wheels 
Railway  Track-work  Co. 

Guards*  TroUey 

Electric  Service   Supplies  Co. 
Ohio  Brass  Co. 

Harps.  Trolley 
Anderson  M.  Co..  A.  &  J.  M. 
Electric   Service    Supplies  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  H.  D. 
Star  Brass   Works. 

Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio   Brass   Co. 
St.  Louis  Car  Co. 

Headlinings 

Kerschner    Co.     Inc.,     W.     R, 


Heaters.  Car    (Electric) 

Consolidated  Car  Heating  Co. 
Gold   Car  Heating   &  Lighting  Co 
Holden   &   White.    Inc. 
Smith  Heater  Co.,  Peter. 

Heaters.  Car.  Hot  Air  and  Water 

Cooper    Heater    Co. 
Holden    &   White.    Inc. 
Smith  Heater  Co.,  Peter. 

Heaters,  Car    (Stove) 
Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Smith  Heater  Co.,  Peter. 

Hoists  and  Lifts 
Columbia  M.   W.  &  M.  I.  Co. 
Ford   Chain   Block   &  Mfg.   Co. 
Niles-Bement-Pond   Co. 
Toledo  Bridge  &  Crane  Co.,  The 

Hose,  Bridges 

Ohio    Brass   Co. 

Hose.  Pnenmatic  and  Fire 
Johns-Manville  Ck)..  H.  W, 
Westinghouse  Traction  Brake   Co 

Hydraulic  Machinery 
Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's. 

Instruments,       Measuring,       Testing 
and  Recording 
Economy  Electric  Devices  Co. 
General   Electric  Co. 
Johns-Manville  Co.,   H.  W. 
Westinghouse   Elec.    &   Mfg.   Co. 
Weston  Elec'l  Instrument  Co. 


Insniating  Cloth,  Paper  and  Tape 

General   Electric  Co. 
Irvington  Varnish  &  Insulator  Co. 
Johns-Manville  Co.,   H.  W. 
Standard  Underground  Cable  Co. 
Standard  Woven  Fabric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulation.     (See  also  Paints) 

Anderson  M.  Co.,  A.  &  J.  M. 

Drew  Electric  &  Mfg.  Co. 

Electric   Service  Supplies  Co. 

General   Electric  Co. 

Holden  A  White.   Inc. 

Johns-Manville   Co..   H.  W. 

.Mitcheii  Hand  Mfg.  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Insulators.  (Bee  also  Line  Ma- 
terial) 

Anderson  M.  Co..  A.  A  J.  SC. 


Electric    Service    Supplies    Co. 
General   Electric  Co. 
Johns-Manville  Co.,   H.  W. 
Ohio   Brass  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Insulator     Clamps 

Clark   Elec.    &  Mfg.  Co. 

Insulator  Pins 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 

Insurance.  Fire 
Marsh  &  McLennan 

Jacks.     (See  also  Cranes*  Hoists  and 

Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.   &  M.  I.  Co. 
National  Ry.  Appliance  Co. 
Templeton.  Kenly  Co..  Ltd. 

Joints,   RaU 

Carnegie  Steel  Co. 
Rail  Joint  Co. 

2^1nicker    Supply    Company,    Inc.. 
Walter  A. 

Journal  Boxes 

Bemia   Car    Truck    Co. 
Brill   Co..    J.    G. 

Junction    Boxes 

Standard   Underground  Cable  Co. 

Laboratory 

Electrical   Testing   Lab's. 

Lamp  Guards  and  Fixtures 
Anderson   M.   Co..    A.    A  J.    M. 
Electric  Service   Supplies  Co. 
General  Electric  Co. 
Westinghouse    Elec.     A    Mfg.     Co. 

Lamps.  Arc  and  Incandescent.     (See 
also    Headlights) 
Anderson    M.    Co..    A.    A    J.    M. 
General  Electric  (IIo. 
Westinghouse    Elec.     A    Mfg.    Co. 

Lamps.  Signal  and  Marker 
Nichols- Li ntern  Co. 
Ohio   Brass  Co. 

Lathe  Attachments 
Williams    A    Co..    J.    H. 

Lathes.  Car  Wheel 
Niles-Bement-Pond    Co. 

Lighting  Regulators*  Oar 
Holden  A   white.   Inc. 

Lightning  Protection 
Anderson   M.   Co..    A.   A   J.   M. 
Electric    Service    Supplies    Co. 
General   Electric  Co. 
Ohio   Brass   Co. 
Westinghouse    Elec.     A    Mfg.    Co. 

Line   Material.     (See  also   Brackets, 
Insulators,  Wires,  etc.) 
Anderson  M.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Drew   Electric   A  Mfg.   Co. 
Electric   Service   Supplies  Co. 
Eureka   Co. 
(Jeneral   Electric  Co. 
Holden  A   White,  Inc. 
Hubbard   A  Co. 
Johns-Manville  Co.,   H.   W. 
More- Jones    B.    AM.    Co. 
Ohio   Brass  Co. 
Westinghouse    Elec.    A    Mfg.    Co. 

I.,o  CO  motives,   Electric 

BrUl   Co..    The   J.    G. 
General    Electric   Co. 
McGuire-Cummings  Mfg.   Co. 
West! ngh ouse    Elec.    A    M f g.    Co. 

Lubricating  Engineers 

Galena-Signal   Oil   Co. 

Lubricants,  Oil  and  Grease 

Galena- Signal   Oil   Co. 

Lumber.      (See  Poles,  Ties,  ete.) 

Machine  Tools 
Columbia  M.  W.  A  M.  I.  Co. 

Machine  Work 
Columbia  M.  W.  A  M.  I.  Co. 
Holden  A  White,   Inc. 

Mats 
Johns-Manville  Co..  H.  W. 

Metal   Tickets 
Scovill  Mfg.  Co. 


.Meters,  Car,  Watt-Hour 
Economy   Electric   Devices   Co. 

Meters.      (See   Instruments) 
Electric  Service  Supplies  Co 
Wood    Co..     Chas.     N. 

.Mirrors  for  Motormen 

Drew  Elec.  A  Mfg.  Co. 

Motors,   Electric 
Westinghouse    Elec.     A    Mfg.    Co. 

Motor      Generation,      Bonding      and 
Welding 

Lincoln   Bonding  Co. 

Nuts  and  Bolts 
Barbour-Stockwell    Co. 
Bemis    Car    Truck   Co. 
Columbia    M.    W.    A    M.    I.    Co. 
HubbEird    A    Co. 

Oils.      (See  Lubricants) 

Oxy-Acetylene.        (See    Cutting    Ap- 
paratus,  Oxy- Acetylene) 

Packing 

Johns-Manville  Co..   H.   W. 
Irvington  Varnish  A  Insulator  Co. 
Power    Specialty    Co. 
Westinghouse   Traction    Brake    Co. 

Packing   Rings 
Johns-Manville  CJo.,   H.   W. 

Pnints  and  Varnishes.      Gnsnlatlng) 

Johns-Manville  Co.,   H.   W. 
Mitchell-Rand    Mfg.    Co. 

Paints     and     Vamlshes      (Preserva- 
tive) 

Johns-Manville   Co..   H.   W. 

Puinttt  and  Varnishes  for  Woodwork 

National     Ry.    Appliance    C!o. 

Paving  Bricks,  Filler  and  Stretcher 

Nelsonville    Brick   Co. 

Paving   Material 
Am.   Brake   Shoe   A  Fdy.   Co. 
Nelsonville    Brick    Co. 


Pickups,  Trolley  Wire 
Electric    Service    Supplies    Co. 
Ohio    Brass    Co. 

Pinion  Pullers 
Columbia  M.    W.    A   M.    I.    Co. 
Electric    Service    Supplies   Co. 
General  Electric  Co. 
Wood  Co.,  Chas.  N. 

Pinions.      (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Irm 

Bemis   Car   Truck   Co. 

Electric  Service  Supplies  Co. 

Ohio    Brass   Co. 

Westinghouse    Traction    Brake   Co. 

IMpe 
National    Tube    Co. 

Pipe  Fittings 
Power  Specialty  Co. 
Standard   Steel   Works  Co. 
Westinghouse  Traction   Brake  Co 

Planers.      (See  Machine  Tools) 

Pliers.    Insulated 

Electric   Service   Supplies   Co, 

Pole  Reinforcing 
Hubbard    A    Co. 

Pole  Sleeves 
Drew   Elec.    A   Mfg.   Co 

Poles  and   Ties,   Treated 
Lindsley     Bros.     Co. 
Page  A  HIU  Co. 

Valentine-Clark   Co. 

Poles.  Metal  Street 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 

Poles.      Ties,      Posts.      Piling      and 
Lumber 
Carney  A  Co..   B.  J. 
Lindsley    Bros.    Co. 
Page  A  Hill  Co. 
Valentine-Clark   Co. 
Western   Red   Cedar   Assn 
White  Marble  Lime  Co. 

Poles,  Trolley 
Columbia    M.    W.    A    M.    I.    Co 

Electric  Service  Supplies  Co. 
National  Tube  Co. 
Nuttall   Co..    R.   D. 

Poles.  Tubular   Steel 

National  Tube  Co. 

Power  Saving  Devices 

Arthur      Power-Saving     Recording 

Co. 
Economy   Electric  Devices  Co. 
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Greater  Efficiency-Less  Attention     |  |  Jljg  Modern  Way  of  Tamping  Ties 


All  Bound  Brook 
Trolley  Wheel  Bush- 
ings are  packed  50 
to  a  box,  each  box 
bearing  a  green 
label  with  our  trade- 
marked   name. 


BOUND-BROOK 

GRAPHITE  AND  BRONZE 

Oil-less  Bushings 

A  trolley  wheel  bushing,  revolving  at  a  terrific  speed 
on    a    short    bearing    surface,    cannot    retain    oil    or 
grease   that   is   applied   from   the   outside. 
Bound   Brook   Oil-less    Bushings,    with   their   self-con- 
tained   lubricant,    are    the    only    practical    means    of 
insuring    long   bearing    life    and    efficiency. 
/Ill   Genuine    Graphited   Oil-Less   Bushings   have 
alivays  been  made  at  Bound  Brook,  U.  S.  A. 

BOUND  BROOK  OIL  LESS  BEARING  CO. 

"Specialists    in    t/ie    manufacture    of    Oil-tess    Bustlings    for 
more  tftan   a   ttiird  of  a  century.*' 

Bound  Brook,  New  Jersey 

Detroit    Office:    1723   Ford   Bldg. 


10281 


"Imperial"  Tie  Tamping  Outfits 

have  set  a  new  standard  in  economy,  speed 
and  quality  of  ballast  tamping.  You  can  also 
cut  asphalt  or  tear  up  concrete  paving. 

Bulletin  9023 

IngersoU-Rand   Company 


1 1   Broad^vay 
New   York 


165  Q.  Victoria  St. 
London 

103-TT  = 


^iitiiiiiiiniiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiH     niiiiiiiiiiiiiiiiiiiiiiiii iiiiiMiiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiniiiiiitiiiiniiiiniiiiiriiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiir 

aiiiiiiiuiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiNiiiiiiii>-'      uiliiliiiiiiiuiiililnriilliiiiiiiiiiiiiiiiiiililliiiiilllllililinllilliliillliiiilllllllltllluilllllllllllitlliuiiiinililJllllllHiiiiiliililililiiiiiiiiiinl 


=  B.  A.  Heseman.  Jr.,  President:  Charlea  C    Castle,  First  Vtce  President:  i 

=  Fred.  C.  J.  Dell.  Secretary:  HaroldA.  Heeeman.  Vlco-Presldeoi  and  Treas-  = 

i  urer.  Fred  C.  Dunham,  Assistant  to  Presldeui;  W.  C.  Lincoln.  Engineer  = 

NATIONAL  RAILWAY  I 

I       APPLIANCE  COMPANY  | 

=                                             50  East  42d  St..  NEW   YORK  CITY  | 

=                                          Hegeman-Castle  Corporation,  Chicago  = 

=                           National  Railway  Appliance  Co.,  Washington,  D.  C.  = 

I  RAILWAY  SUPPLIES  | 

=  Selling  Agents  for  Tool  Steel  Gears  and  Pinions,  Johnson  Fare  Boxes.  = 

=  Perry    Side     Itearimfts,    Hartman     Centering    Center    Plates,    Vulcan  = 

=  One-man     Kerosene     Furnace,     Garland    Ventilators.    Electric    Arc  = 

=  Welders,  High  Class  Railway  Varnishes  and  Enamels  = 

S  Special  Agenta  for  Tool  Steel  Gear  &.  Pinion  Co..  Johnson  Fare  Box  Co.-  = 

=  C.  A  C.  Electric  &  Mfg.  Co..  HoWen  A  White,  Inc.      General  Agenta  for  = 

=  Anglo-American  Varnlah  Co.   Eaatern  Agents  for  Union  Fibre  Co.  = 

'iiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiriiiiiiiiiiiiiiriiiiiiiiiiiiuiiiiiii'iiniiiiiiiiiiiMiiiiiuiiiiiiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiiiittiiii; 


MCHMiANITE 


THE     MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  Factory: 
519  Wc8t  .ISth  .St..  New  York  rlty 
DISTRICT     AGENTS:     Lowla  & 
Roth.  Philadelphia.  Electrical  En 
glneerlng  *  Mfg.  Co.,  Pittsburgh, 
w,  I,,  Rose  Equipment  Co.,  St, 
Louis,  Mo  Her/og  Electric  & 
Engineering  Co.,  San  Francis- 
co, Cal.  W.  R.  Hendrcy  Co., 
Seattle,  Wash.  (;:harlea  Farn- 
ham,  Los  Angeles,  C:a!. 


illl 


,,iiiiiiniiiiiiinniiiiiiiMiiiiiiiiiiiiiiTTiMtiiiiiiiiiiiiiiiiittiiiiiniiiMiiiiiiiiiiiiiiiiiiMiiiiiiiiliiiiniiiiiiiliiiililiriiiiiiMiiiiiiiiniiiiiiiiiiiiii: 


i.<iiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiitiiiiii]iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiiiiiii: 


I  ' '  Boyerized"  Products  Reduce  Maintenance 

=  Bemis  Trucks                                   Manganese    Brake   Heads  i 

i  Case  Hardened  Brake  Pins         Manganese  Transom  Plates  = 

S  Case  Hardened  Bushings             Manganese    Body    Bushings  i 

=  Case    Hardened    Nuts    and       Bronze  Axle  Bearings  i 

I  Bolts  I 

=  Bemis  Pins  are  absolutely  smooth  and  true  in  diameter.  i 

=  We  carry  40  different  sizes  of  case  hardened  pins  in  stock.  i 

=  Samples  furnished.     Write  for  full  data.  = 

I  Bemis  Car  Truck  Co.,  Springfield,  Mass.  | 

TtriMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniiiiiiiiiiiiiiiit; 


'^        UIIJIIIIIIIIIIIIIintMIIIIIIIIIIItlllllllllllllllllllilllllllllllllllllllllllllllllllltlllllMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIlllllllllllllilllllllllllllllllil 

I  The  **M^cap*lExtbe"  Battery  | 


for 


I  STORAGE  BATTERY  STREET  CARS  | 
I  THEELEORICSrORAGEB/aTERYCO 

I  PHILADELPHIA  | 

^illliilliiiliiiiiiiiiiiiiliiiiniiiiliiMiilitilllltliliiniiiiiiiiiiiiiiMlilllllllllillillliiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiuiiiiiitiiiiiiiiiR 


uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiiiiiiiiiiitiiiiitniiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiirtiiiiiiiiiiiiiiiiiiiiiiiiimtiii^      iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitiiMiiiiiiiiniiiiiiiiiiiiiiiiiifiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiit: 

PROVIDENCE        H-B       I  I  PAiuwAmfriu-ryfjOMPANX  | 


FENDERS  LIFEGUARDS 

I      The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.      | 

i        Mnnufacturers  of  The  Providence  Fender  and  H-B  Life  Guard       1 
I      Wendell  &  MacDuffie  Co.,  61  Broadway,  New  York      1 

I  General  Sales  Agents  | 

.TiMllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllltllllliltlllllllllllllllfllllllMlllllllillltltllllllltllllllllllllllillllllillllr; 


=                                                      Sole  Manufacturers  = 

I                   "HONEYCOMB"  AND  "ROUND   JET"  VENTILATOBS  I 

=  for  Monitor  and  Arch  Roof  Cars,  and  all  classes  of  buildings:  = 

=                            also    BLECTEIC    THERMO.METEB    CONTROL  = 

I                                                  of  Car  Temperatures.  = 

=  111-151  WEST  22D  ST.                WHle/or                1328    BROADWAY  j 

i                    Chicago,  111.                         Catalogue                New  \ork,  N.  Y.  = 

niiiiniiililillinilllluiiliiniiiiimlliiiniiMiiiiiiiiiiiiiiiiiiimiiiiiiiniiiiiiiiiiiiliiiiiiiiiMnniimiiiiiinniiiniiiiimMiiiniiiiiiiiiiMiiuiE 
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Pressnre  RegTilator« 

General     Electric    Co. 

Ohio    firasB    Co. 

Westlnghouse  Electric  A  Mil.  Co. 

Pnnehea,  Ticket  ,    „ 

Bonney-Vehslaee    Tool    Co. 
International   ReelBter  Co.,   The 
Wood   Co..    Chaa.    N. 

Pnriflera,  Feed  Water 

Scaife  &  Sons  Co.,   Wm.  B 

Ball  Grinders.       <8ee  Grinders) 

Railway  Safety  Swltchea 
Westinshouee    Elec.    &   Mle.    Co. 

Bail    Welding.        (See    Brazing    and 
Welding  Processee) 

Zetaicker,   Walter  A.,   Supply  Co., 
Inc. 


Rattan 

Brill    Co..    The    J.    G. 
Electric   Service   Supplies  Co. 
Hale    4    Kilburn    Corp. 
McGuire-Cummings   Mfg.    Co. 
St.  Louie  Car  Co. 

Recorders.  Power  Saving 
Arthur  Power-Saving  Recorder  Oo. 

Registers  and  Fittings 

Brill    Co.,    The    J.    G. 
Electric    Service    Supplies    Co. 
Exell  Mfg.  Co.,  The 
International    Register    Co.,    The 
Rooke    Automatic    Register    Co. 

Reinforcement,  Concrete 

American    Steel     &    Wire    Co. 

Repair  Shop  Appliances.  (See  also 
CoU  Banding  and  Winding 
Machines)    „.,,,„ 

Columbia  M.  W.   &  M.   I.  Co. 

Electric  Service  Supplies  Co. 

Renair  Work.      (See  also  Colls) 
cJleveland    Armature    Works 
Columbia   M.    W.    &   M.    I.   Co. 
General    Electric   Co. 
Independent  Lamp   &  Wire  Co. 
Westinghouse    Elec.    *    Mfg.    Co. 

Replacers,   Car     .    ,,     ,     r, 

cJoIumbia   M.    W.    &   M.    I.    Co. 

Electric    Service    Supplies    Co. 

Resistance,  Grid  .    ..     ,     „ 

Columbia  M.   W.   &  M.   I.  Co. 

Resistance,  Wire  and  Tnbe 

General  Electric  Co. 
Westinghouse    Elec.    i    Mfg.    Co. 

Retrievers,  Trolley,  (See  Catchers 
and  Retrievers,  Trolley) 

Rheostats 

(General  Electric  Co. 
Westinghouse    Elec.    A    Mfg.    Co. 

Roofing,  BnUding 

Johns-Manville  Co.,  H.  W. 

Roofing,    Car 

Johns-Manville  Co.,   H.  W. 
Standard    Paint    Co. 

Sanders,  Track 
Brill  Co..  The  J.  6. 
Columbia  M.   W.   A  M.   I.  Co 
Electric     Service     Supplies     Co. 
Holden   A  White.   Inc. 
Nichols-Lintern  Co. 
Ohio  Brass  Co. 
St.   Louis   Car  Co. 

Bash  Fixtures,  Car 

Brill    Co..    The    J.    G. 

Sash  MeUI,  Car  Window 
Hale    A    Kilburn   Corp 

Scrapers,  Track,  (See  Cleaners  and 
Scrapers,   Track) 

Seato,  Oar.      fflee  also  Rattan) 

Brill  Co..  The  J.  G. 
Hale  A  Kilburn  Corp. 
St.   Louis  Car  Co. 

Becond-nand   Equipment 

Archer   A    Baldwin 
Cleveland  Armature  Wk«. 
Duquesne  Elec.  A  Mfg.  (To. 
Electric   Equipment  Co. 
Exell  Mfg.  Co.,  The 
Foster  Co..  L.  B. 
Griswold  Machine  Co.,  O.  M. 
Hyman  Michaels  Co. 
Kersthner    Co.    Inc..    W    .R. 
Ma<Govern   A  Co..   Inc. 
Zelnicker  Supply  Cto.,  W.  A. 

Shades,   Vestlbnie 
Brill   Co..   The  J.   G. 


Shovels,  Power 
Blaw-Knox   Co. 

Signals,  Car  Marker 
Nichols-Lintern    Co. 

Signals,  Car  Starting 
Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National   Pneumatic  Co. 


Signal  Systems^  Block 

■    Electric   Service   Supplies  Co. 

Federal  Signal  Co. 

U.     S.     Electric     Signal     Co. 

Wood  Co..  Chas.  N. 

Signal  Systems,  Highway  Oosslng 

U.   S.   Electric  Signal  Co. 

Slack  Adjusters 

(See   Brake  Adjusters) 

Sleet  Wheels  and  (otters 
Anderson  Mfg.  Co.,   A.   A  J.  M. 
Columbia  M.  W.   A  M.   I.  Co. 
Drew  Electric  A  Mfg.  Co. 
Holden  A  White.   Inc. 
More-Jones  Brass  A  Metal  Co. 
Nuttall   Co..    R.    D. 

Snow-Plows,    Sweepers    and    Brooms 
BriU   Co..    The    J.    G. 
Columbia  M.   W.   A   M.   I.   Co. 
McGuire-Cummings     Mfg.     Co. 

Soldering     and     Brazing     Apparatus 
(See     Welding     Processes     and 

Apparatus) 

Speed  Indicators 

Johns-Manville  Co.,  H.  W. 

Spikes 
American    Steel    A    Wire    Co. 

Splicing  Compounds 

Johnfi-Manville  Co..   H.   W. 
Standard    Woven    Fabric   Go. 
Westinghouse    Elec.    A    Mfg.    Co. 

Splicing    Sleeves    Copper 
Clark     Elec.     A     Mfg.     Co. 

Splicing  Sleeves,      (See  Clamps  and 
Connectors) 

Springs,  Car  and  Truck 

American  Steel  Foundries 
American    Steel    A    Wire    Go. 
Bemis    Car    Truck    Co. 
Brill    Co.,    The    J.    G. 
Standard   Steel   Works   Co. 

Sprinklers,  Track  and  Road 
Brill  Co  .  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.   Louis  Car   Co. 


Steps,  Car 
American  Mason  Safety  Tread  Co. 
Universal    Safety    Tread    Co. 

stokers.  Mechanical 
Babcock  A  Wilcox  Co. 
Green    Engrg.    Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

sttornge    Batteries.       (See    Batteries, 
Storage) 

Strand 
Roebling's  Sons  Co..  J.   A. 

Straps,  Car,  Sanitary 
Holden  A  White.   Inc. 

Strnetnral  Iron.      (See  Bridges)  ■ 

Superheaters 
Babcock    A    Wilcox    Co. 
Power    Specialty    Co. 

Sweepers,  Snow,      (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch  Stands 
Indianapolis  Switch  A  Frog  Co. 
Ramapo  Iron  Works 

Switches,  Lock 
Weiss  Switch  Lock  Co. 


Switches,  Track.     (See  Track 
Special   Work) 

Switches   and    Switchboards 
Anderson   Mfg.   Co..    A.    A   J.    M. 
Electric    Service    Supplies    Co. 


General    Electric   Co. 
Nichols-Lintern    Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Tampers,   Tie 

IngersoU-Rand    Co. 

Tanks,  Ash  and  Cold  Storage 

Green    Engineering    (l:o. 

Tapes  and  Cloths,  (See  Insulating 
Cloths,  Paper  and  Tape) 

Telephones  and  Parts 
Electric    Service     Supplies    Co. 

Terminals,   Cable 
Standard  Underground  Cable  Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instruments,  (See  Instru- 
ments, Electrical  Measuring, 
Testing,    etc.) 

Thermostats 

Consolidated   Car    Heating   Co. 
Gold  Car  Heating  A  Lighting  Co. 
Holden    A   White.    Inc. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting  Tools 

Williams  A  Co..   J.  H. 

Ticket  Choppers  and  Destroyers 

Electric    Service    Supplies    Co. 

Ties,  Mechanical 
Dayton   Mechanical   Tie   Co. 

Ties  and  Tie  Rods,  Steel 
Barbour-Stockwell    Co. 
Carnegie    Steel    Co. 
International     Steel     Tie    Co. 

Ties,  Wood  Cross.  (See  Poles,  Ties, 
Posts,  etc,) 

Tool  Holders 
Williams  A  Co.,  J.  H. 

Tools,  Track  and  Miscellaneous 
American  Steel   A   Wire  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Chicago     Pneumatic     Tool     Co. 
Electric   Service   Supplies   Co. 
Hubbard  A  Co. 
Johns-Manville  Co.,   H.   W. 
Railway  Track-work  Co. 

Torches,  Acetylene,  (See  Cutting 
Apparatus) 

Towers  and  Transmission  Structures 

Archbold-Brady   Co. 

Bates  Expanded  Steel  Truss  Co. 

Westinghouse  Elec.   A  Mfg.  Co. 

Track,  Special  Work 
Barbour-Stockwell   Co. 
Cleveland  Frog.  A  Crossing  Co. 
Columbia   M.    W.    A    M.    I.    Co. 
Indianapolis  Switch  A  Frog  Co. 
New  York  Switch  A  Crossing  Co 
Ramapo  Iron  Works 
St.  Louis  Frog   A   Switch  Co. 

Transfers    (See  Tickets) 
Archbold-Brady  Co. 

Transformers 
General   Electric  Co. 
Westinghouse   Elec.   A   Mfg.   Co. 

Treads,  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co 
Universal    Safety   Tread   Co. 

Trolley  Bases 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric    Service    Supplies    Co. 
(General    Electric    Co. 
Holden   A   White.   Inc. 
More-Jones    Brass   A    Metal    Co. 
National  Railway  Appliance  Co. 
Nuttall   Co..    R.    D. 
Ohio    Brass    Co. 

Trolley  Bases.  Retrieving 
Holden    A    White.    Inc. 

TrnllevB  and  Trolley  Systems 
Ford  Chain   Block  A  Mfg.  Co. 

Troller  Shoes 
Holden    A    White.    Inc. 


Trolley  Wire 
Roebling's    Sons    Co..    John    A. 

Tracks,  Car 

American  Steel  Foundries 
Bemis    Car    Truck    Co. 
Brill   Co..   The   J.    G. 
McGuire-Cummings  Mfg.  Co. 
St.    Louis    Car    Co. 


Tubing,  Steel 
National  Tube  Co. 


Turbines,  Steam 

General  Electric  Co. 
Terry   Steam   Turbine  Co. 
Westinghouse    Elec.    A    Mfg.    Co 

Turnstiles 
Percy  Mfg.   Co..  Inc. 

Valves 
Ohio    Brass    Co. 
Westinghouse   Traction   Brake   Co 

Varnishes.      (See  Paints,  etc,) 

Ventilators,  Car 
Brill   Co..    The    J.    G. 
Holden    A    White.    Inc. 
National  Railway  Appliance  Co. 
Nichols-Lintern     Co. 
Railway  Utility  Co. 
St.   Louis  Car  Co. 

Vises,  Pipe 
Williams   A   Co..    J.    H 

Voltmeters.      (See  Instruments) 

Washers 

Bound  Brook  Oil-less  Bearing  Co. 

Water      Softening      and      Purifying 
Systems 
Scaife  A   Sons  Co..  Wm.   B. 

Welded  Rail  Joints 
Lincoln    Bonding    Co. 

Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co. 
General     Electric     Co. 
Lincoln  Bonding  Co. 
Metal   A   Thermit   Corp. 
National   Ry.   Appliance  Co. 
Westinghouse   Elec.    A   Mfg.    Co. 

Welders,  Portable  Electric 

Electric  Railway  Impi*ovement  Co 
Indianapolis   Switch   A   Frog  Co. 
Lincoln    Bonding    Co. 

Wheel    Guards.      (See    Fenders    and 
Wheel  Guards) 


Wheel      Presses. 
Tools) 


(See      Machine 


Trolley  Wheels. 
Trolley) 


(See  Wheels, 


Wheels,  Car,  Cast  Iron 
Bemis  Car  Truck  (io. 
Griffin  Wheel  Co. 

Wheels.  Car,  Steel  and  Steel  Tired 

.\merican    Steel    Foundries 
Bemis    Car    Truck    Co. 
Carnegie    Steel    Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 
Anderson    Mfg.    Co..    A.    A   J.    M 
Bound   Brook  Oil-less  Bearing  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  SuppUes  Co. 
Eureka    Co. 
General     Electric    Co. 
Johns-Manville  Co.,   H.   W. 
More-Jones     B.     &    M.     Co. 
Nuttall   Co..    R.   D. 
Star   Brass  Works 

Whistles,  Air 
<3eneral   Electric  Co. 
Ohio  Brass  Co. 
Westinghouse   Traction   Brake  Co 

Wire  Rope 
American    Steel    A    Wire    Co. 
Roebling's  Sons  Co.,  John  A. 

Wires  and  Cables 
Aluminum  Co    of  America 
American    Elec'l    Works 
American   Steel   A   Wire  Co. 
Bridgeport    Brass    Co 
DAW  Fuse  Co. 
(Jeneral   Electric  Co. 
Roebling's  Sons  Co.,  John  A. 
Rome  Wire  Co. 

Stand.ird   Underground  Cable  Co. 
Westinghouse    Elec.    A   Mfg.    Co. 

Wood  Preservatives 

Lindsley  Bros    (Jo. 
Valentine-Clark  Co. 


Wrenches 
Williams   A  Co., 


J.   H 
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MOREdXTNES  iNQARK 


Armature  Babbitt 
Metal  is  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting. 


Designed  particu- 
larly for  electric 
railway  armature 
bearing  service, 
and  recognized  the 
world  over  for  un- 
excelled quality. 


RENEWABLE  FUSES 


BABBITT  METAL 


More-Jones    Brass    &    Metal    Co*  I 

I  •  St.  Louis,  Mo.,  U.  S.  A.  I 

liiiiiiiiiiiiiniiiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiuiiiiiUMiiuniiiiitiiiiiiMiiiiiiiiiiiniiiiiHiiiiriiiiriiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiviii 

uttiiNnintimiiiimiiiiiirniiiiiMiiiitrMiiiMimiiiirniiiimiiiiiTiniiimiiiitiiiiiiniiiiimiimniirMiiiitmiiiriniimiiiii^ 

i    The  Kalamazoo  Trolley  Wheels 


have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
lor  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  wi'l  dam- 
age  the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  wrte  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS    IN   THE   WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO.  MICH..  U.  S.  A. 


iimiiiiiimiiiiiirniiiimiiiimiiiiiiiiiiiiiimiiiimiiiimiiiimi 
iiitriiiiiiirimiiitiiiiiiirmiiiiimiiitmiiimiiiiiriiiiitimniriii 


I  I  I    II     II    III    [III    tun    iir 

III    III    11    ill    III   nil    II    III  iiiin  nil   III   nil 


An  Indiana  Elc 


Eiig 


r    wri 


te.- 


T.  L.  K.-IO 


"The  triggerlock  fingers  are  sure 
giving  the  best  of  satisfaction,  and 
my  opinion  is  that  a  company  or 
corporation  having  controllers  who 
don't  use  your  fingers  is  far  behind 
and  does  not  regard  expense  or 
efficiency." 

200  railways  use  them  as  standard.  Write  for 
booklet  or  order  some.      We  make  all  types. 

TRIGGERLOCK    REVERSIBLE 
CONTROLLER  FINGER 

810-8  Bath  Ave.,  Niagara  Falls,  N.  Y. 
557  King  St.  West,  Toronto,  Canada 


'•iliiiltliiiiiiiiiiiiiiiiillllliiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiii)iiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii<'^ 
JiliiiiiiiitillllllllliiiiiitiiiiiiiiiiiiiiilliilillllllllllliiiililiiiiiiiiiiillilllllltlliiiiiiliiiiiiiiiiiiiiiiiriiliiiitiiiiiiiiiiuiiiiiiiiilliiMilliliiiiiil!: 

Electric  Railway  Sales  Distributors  for:  i 

\                Anderson  Brake  Slack  Adjusters.  I 

I                Garland  Ventilators.     Miller  Trolley  Shoe.  | 

I                Perry-Hartman  Center  Plates  and  Side  Bearings.  | 

=                Jewel  Hot  Blast  Heaters.  | 

I                Wasson   Air-Retrieving  Trolley  Bases    (U.   S.).  | 

[                Reliance  Air  Sanders.     Air  Rectifier.  | 

I                         Chicago  District  Representatives  for:  | 

i                                 Drew  Line   Materi.il  | 

=                                 Columbia  Car  &   Shop   Equipment  = 

=                                 Lincoln   Rail    Bonding  and  Bonds  I 

=                                 Atlantic  Equipments  for  Joint  Welding  = 

E                                 Eai'le  Trolley  Catchers  and  Retrievers  = 


817  Fisher  Building 


CHICAGO 


fP^ 


Manufactured  by  the 

Johns-Pratt  Co.,  Hartford,  Conn 

H.  W.  Johns-Manville  Co. 

Sole  Selling  Agents 


\\M\ 


5S^ 


Check 
the  Reasons  Why 

Ask  what  it  is  about  the  "Noark"  Renew- 
able Fuse  that  lifts  it  out  of  the  ordinary. 
There  are  at  least  five  unique  points: 

—  A  link  that's  easily  replaced  —  a  few 
turns  of  the  screwdriver  and  the  old  link 
is  free  and  a  new  one  can  take  its  place. 

—  Perfect  ferrule  contact  with  the  clip. 

—  Proper  connection  between  the  ferrule 
and  the  link  made  by  a  wiping  contact 
between  the  cap  and  the  link. 

—  A  fuse  so  vented  that  the  gas  and  heat 
have  a  chance  to  escape  when  it  "blows." 

—  A  cartridge  strong  enough  to  withstand 
shock  after  shock  without  damage. 


H.  W.  JOHNS-MANVILLE  CO. 

New  York  City 

10  Factories — Branches  in  63  Large  Cities 


And  also  through— 


.Asbestos/      ini-I'MQ— 

MANVILLE 


JOHNS-MANVILLE 


I                 lir^nc/i   Office— 22n   Dime  Bank   Bldg.,  Detroit  | 

^iiimmiiiiiiim iiiiiniifiim rmiiitimiiiitiiii niiiiiirtiiiiiimjiiiiriiiiiiiiiiiriiittiiiiiiniiiitiii i iiiiiimiiMtmtiiin 
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Pare 
A 

Aluminum  Ceit  Co 29 

Amer.  Brake  Shoe  &  Fdry.  Co..  27 

American   Car  Co 47 

American    Electrical    Works.  ...  28 

American  Mason  S.  T.  Co 34 

American   Steel    Foundries 17 

American  Steel  &  Wire  Co 31 

Anderson  Mfg.  Co..  A.  &  J.  M..  29 

Archbold-Brady   Co 29 

Archer  &   Baldwin.   Inc 37 

Armco    Iron    Culvert    &    Flume 

Mfrs.    Assn 13 

Arnold    Co..    The 22 

Arthur    Power-Savlner    Recorder 

Co..   The 33 

Automatic   Reclosing  Circuit 

Breaker  Co..  The 32 

B 

Babcock  &  Wilcox  Co 32 

BarbourStockwell    Co 30 

Bates  Expanded  Steel  Truss  Co..    29 

Beeler,  John  A 22 

Bemis  Car  Truck  Co 41 

Blaw-Knox    Co 31 

Bonney-Vehslage  Tool   Co 34 

Bound  Brook  Oil-less  Bearing  Co.  41 
Bridgeport  Brass  Co..  .  .Front  Cover 

Brill  Co 47 

Buckeye  Jack  Mfg.  Co 32 

Byllesby  &  Co..   Inc.,   H.   M 22 


f 

Cameron  Blec.  Mfg.  Co 44 

Canton  Culvert  &  Silo  Co 30 

Carney  &  Co.,  B.  J 28 

Carnegie  Steel  Co 25 

Cattie.  Jos.  P..   &  Bros 31 

Chicago  Pneumatic  Tool  Co. .  . .  12 

Cleveland    Armattu-e    Works....  36 

Cleveland  Frog  &  Crossing  Co..  30 

Collier.   Inc..    Barron   6 4G 

Columbia  M.  W  &  M.  I.  Co 45 

Consolidated    Car    Fender    Co.. .  41 

Consolidated   Car   Heating   Co. .  .  34 

Cooper  Heater  Co..  The 34 

Cutter  Elec.  *  Mfg.  Co..  The.  . .  32 


D 

D  *  W  Fuse  Co 33 

Dayton  Mechanical  Tie  Co 23 

Drew  Elec.  &  Mfg.  Co 29 

Drum  &  Co..  A.  L 22 


Page 


B 

Economy  Electric  Devices  Co..  33 

Blectric    Equipment    Co 37 

Electric  Railway  Improve- 
ment Co 25 

Electric  Service  Supplies  Co....  11 

Electric  Storage   Battery  Co....  41 

Elec'l    Testing   Laboratories.  ...  22 

Eureka    Co 28 

Exell    Mfg.    Co 34 

F 

Federal    Signal    Co 28 

Ford.   Bacon  &   Davis 22 

Ford   Chain   Block  &  Mfg    Co..  33 

For   Sale    Adij 36.  37 

Foster  ic  Co..  L.  B 37 

O 

Galena   Signal   Oil  Co 19 

General  Electric  Co.  20.  Back  Cover 

Gold  Car  Heating  &  Lighting  Co.  33 

Green   Eng'g  Co 32 

Griffin  Wheel  Co 26 

a 

Hale  &  Kilburn  Corp 34 

•'Help    Wanted"    Ads 36 

Holden  &  White.  Inc 43 

Hoist.    E.    W 22 

Hubbard    *   Co 28 

Hyman    Michaels 37 


Independent  Lamp  &  Wire  Co.. .  39 

Indianapolis  Switch  &  Frog  Co..  14 

IngersoU-Rand    Co 41 

International  Register  Co..  The.  34 

International  Steel  Tie  Co 9 

J 

Jeandron.  W.J 27 

Johns-Manville  Co..  H.  W 43 


Kerschner  Co.. 
Kuhlman   Co.. 


Inc..  W.  R., 
G.   C 


Fac« 

L 

Lincoln  Bonding  Co 24 

Lindsley    Bros.    Co 28 

H 

MacGovern  &  Co..  Inc 37 

Marsh    &   McLennan 28 

McGuire-Cummings  Mfg.  Co..  . .  37 

Metal  &  Thermit  Corp 16 

Mitehell-Rand  Mfg.   Co 33 

More-Jones  Brass  &  Metal  Co...  43 

Morgan  Crucible  Co 41 

N 

National  Brake  Co 21 

National  Pneumatic  Co..  Inc..  .  .  15 

National  Railway  Appliance  Co,  41 

National  Tube  Co 28 

Nelsonville   Brick   Co 30 

New  York  Switch  &  Crossing  Co.  31 

Niehols-Lintem    Co 44 

Niles-Bement-Pond    Co 32 

Nuttall  Co.,  R.  D 26 


O 


Ohio   Brass   Co 7 


P 

Page  &  Hill  Co 28 

Page  Steel  &  Wire  Co 29 

Paxson  Co.,  J.  W 31 

Perey   Mfg.   Co 34 

Portable  Machinery  Co 30 

Positions  Vacant  and  Wanted...  36 

Power  Specialty  Co 32 


B 

Rail  Joint  Co..  The 31 

Railway   &  Power  Equipt 36 

Railway  Track-work  Co 10 

Railway  Utility  Co 41 

Ramapo    Iron    Works 30 

Republic   Engineers,    Inc 22 

Richey.   Albert  S 22 

Roebhng's  Sons  Co.  John  A...,  28 

Rome    Wire    Co 29 

Rooke  Automatic  Register  Co.,  34 


Page 
S 

St.  Louis  Car  Company.  The.  .  .    18 
St.  Louis  Frog  &  Switch  Co....    30 

Safety  Car  Devices  Co 8 

Samson   Cordage   Works 44 

Sanderson  &  Porter 22 

Scaife  &  Sons  Co..  Wm.  B 31 

Seofield   Engineering  Co 22 

ScovlU   Mfg.   Co 24 

Searchlight  Section    36-37 

Smith  Heater  Co..  Peter 34 

Standard   Steel  Works  Co 27 

Standard  Underground  Cable  Co.  28 

Standard  Woven  Fabric  Co 33 

Star  Brass  Works 43 

Stone  &  Webster 22 


Templeton  Kenly  &  Co..  Ltd..  .  .    33 

Terry  Steam  Turbine  Co 32 

Toledo  Bridge  &  Crane  Co.,  Th«  33 
Trigger  Lock  Reversible  Con- 
troller Finger 43 


C 

U.  S.  Electric  Signal  Co 29 

United   States  Graphite  Co 31 

Universal   Safety  Tread  Co 44 


Valentine-Clark   Co..    The 28 

Van  Dom  Coupler  Co 44 


W 

"Want   Ads"    36 

Wason     Mfg.     Co 47 

Weiss   Switch   Lock   Co 31 

Western  Red  Cedar  Assn 8 

Westinghouse  Elec.   &   Mfg.  Go.2, 5 

Westinghouse  Traction  Brake  Co..  4 

Weston  Elec'l  Instrument  Co...  39 

White  Companies.   The  J.  G. ...  22 

White  Marble  Lime  Co 28 

WilUams  &  Co..  J.  H 33 

Wish    Service.    Inc..  The  P.  Edw..  22 

Wood  Co..  Chas.   N 29 

Woodmansee    &    Davidson    Engi- 
neering  Co 22 
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UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps.  | ' 

Universal  Safety  Tread  Company 

Waltham,  Maas.  | 

SniiiuniiiiiiiiiiiiiiimiiiiiiiiuiiiiiiiiiiiinMiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiriiiiiiiiiniiiiniiimiiraiiimimiiiinnimiiiiR 

giiiuiuuiiiiiiiiiiiiriiiiiriiiiii iiiiiriiiiiiniiiniiiirMiiiiiiilllriiiiiiiiillllil iiiiiniii iiiiir llllllllllllllllrlllllllllllllllllllll^ 

VAN   DORN   COUPLERS      | 

are  made  for  every  condition  and  requirement.    M.C.  I 

B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types.  I 

VAN  DORN  COUPLER  GO.  | 

2325  So.  Paulina  St.,  Chicago,  111.  f 

miiiniiiniiiiurriinMiiitrini[iiiiiiiiiHiiiinrMniitMirirMiiit)Minii(irirMiirrrinitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiirMiiiiiiiiniiiiiiiiiiiiiin 
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Samson  Bell  and  Register  Cord 


=  Solid  braided  cotton,  extra  (roaUty.  All  aiiea  and  oolon.  Mora  s 
I  durable  more  economical  and  better  looking  than  laathar  or  raw-  S 
I     hide.     Bend  for  samples  and  full  information.  g 

I  SAMSON  OORDAGE  WORKS.  BOSTON.  MASS.  | 

!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii«iiii«iiiiuiiiiiiiiiiiiiiiiiituriniiiiiiiiiii»iiiiriniiimiiiiiiiiiiraiiriiiiiiS 


Eight     Hundred     and     Twenty  -  three  | 

Equipments    of    N  L    Indicating   Tail-  I 

I  lights     Sold     During    the     Year     1918  | 

1  2323  Cars  now  equipped  and  the  motormen  In  Cleveland,  Toledo,  = 
I  Philadelphia.  Akron  and  St.  Joseph  say  it  is  the  beat  thins  erer  | 
i     put  on  a  car  to  promote  safety  and  economy.  | 

I    THE  NICHOLS-LINTEJIN  COMPANY,  Cleveland,  Ohio,  U.  S.  A.    | 

ITtllMlillllfMiilillsilliillliliiiilirilllliilllllilliniiliniiiriiiiililllllliiniliiiiiiiiiiiiiiiiiilitiiiiitiiiiiitiiliinptrtiiiltlMiliittlltrilliiriiiniS 
uitiiiiitiniiriiiiriMiliiiiiiMilllliiiiinirlintlliilliliniliiiiiiiiiiiiiitiililiiilllliiiriiiiiiriiiiiliMlliMiiiiiiiililiiHiiiiijiiriliiHiiiniiiiillllll^ 

I  The  Most  Successful  Men  in  the  Electric  Railway  In-  | 
I        dustry  read  the  | 

I        ELECTRIC  RAILWAY  JOURNAL       | 

I  Every  Week  | 
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I    A  Single  Segment  or  a  Complete  Commutator   | 

=  is    turned    out   with   equal    care   in    our    shopi.      The   orders    we  | 

E  fill  diftT  on  V  in  maguitudc:  small  orders  command  our  utmost  | 

=  care    and    skill    iu."t    as    do    large    orders.       CAMERON    quality  | 

=  applies  to   every  coil  or  segment   that   we  make,   as  well   as   to  | 

=  every  commutator  we  build.     That's  why  so  many  electric  rail-  ^ 

I  way  men   rely  absolutely  on  our  name.  = 

I        Cameron   Electrical   Mfg.   Co.,   Anaonia,   Connecticut       | 
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Here   is   the    New 
Columbia  Foundry 


Anything  in  the   Line  of  Castings 

GREY  Iron,  Semi-Steel  —  Bronze  Composition.  We 
will  make  any  casting  you  desire  —  and  make  it 
well.  Whether  it's  a  6000-lb.  cast-iron  base  plate  for  a 
machine  tool  or  the  smallest  detail  that  can  be  poured, 
you  are  assured  of  a  high-grade  product.  Columbia 
foundry  facilities  are  now  equal  to  any  demand. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armature   and    Axle    Straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting  molds 

Bending  and  heading  machines 

Car-hoists 

Car  replacers 

Coil  Taping  machines  for  armature 

leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

W.    R.    Kerschner    Co.,    Inc.,    N.   Y. 

Holden  &  White,  Inc.,  Chicago 

F.    F.    Bodler,    San    Francisco 

Railway   &  Power  Eng.  Co.,  Ltd.,   Toronto,  Ont. 


CAR  EQUIPMENT 

Armature  and  axle  hearings 
Armature  and  field  coils 
Bearings   (axle  an-i  armature) 
Brush-holders  and   brush-holder 

springs 
Braka,  door  and  other  handles 
Brake  forgings,  riggings,  etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear  cases    (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beams  and  accessories 
Trolley  poles   (steel)   and  wheels 
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Dividing  the  Cost 

Advertising  contractors  of  limited  scope  simply  cannot 
afford  to  give  to  car  card  advertisers  a  service  that  makes 
this  advertising  a  source  of  permanent  income  to  railway 
companies. 

Only  the  nation-wide  magnitude  of  the  Collier  organiza- 
tion makes  it  feasible  to  incur  the  large  expenditures 
necessary  to  develop  the  car  card  ideas  which  create 
satisfied  advertisers. 

Thus  only  the  great  organization  developed  by  Collier 
Service  makes  it  possible  to  assure  electric  railways  an 
unfailing  income  from  car  card  advertising. 


^tfi^inp^' 


Candler  Building 
220  West  42nd  Street,   New  York  City 
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The  Birney  Safety  Car  Truck 

"Have  you  noticed  the  combination  of  springs  on  the  ends  of  this  truck  and 
how   smoothly  it  makes  the  car  ride?" 

"I  certainly  have!     And  have  you   noticed  that  these  cars  never  see-saw  like 
other  four-wheelers?     It's  a  bully  truck  and  a  credit  to  a   bully  car!" 


If  you  should  ask  Mr.  Birney  to  enumerate  the  principal 
reasons  why  the  Birney  Safety  Car  has  proved  such  a 
splendid  success,  he  probably  would  not  get  very  far  down 
the  list  before  he'd  tell  you  of  the  importance  of  the  easy 
riding  truck. 

Naturally,  Mr.  Birney  would  be  extremely  critical  re- 
garding the  performance  of  the  truck  this  car  is  carried 
on,  and  Mr.  Birney  emphatically  says  that  the  Birney 
Safety  Car  Truck  is  the  best  single-truck  ever  built. 

The  elimination  of  oscillation,  or  see-sawing,  is  accom- 


plished by  placing  75  per  cent,  of  the  load  on  springs  at 
the  extreme  ends  of  the  truck. 

You  can  readily  understand  how  steady  the  motion  must 
be  when  you  know  that  the  centers  of  the  spiral  end  springs 
are  12  feet  apart — 24  inches  beyond  the  axle  center — the 
wheel  base  being  8  feet. 

Then  the  fact  that  the  body  rests  on  a  cushion  of  six 
resilient  spirals,  and  that  the  large  diameter  end  spirals 
are  link-suspended  from  the  ends  of  quarter-elliptics, 
makes  a  perfect  shock  and  vibration  absorbing  arrange- 
ment. 


Bulletin  234  will  tell  you  about  the  side-easement  and 
other  features  of  the  Birney  Safety  Car  Truck,  otherwise 
known  as  the  Brill  18-M  type. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


i 

1 

AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Compressed  Air  is  a  convenient,  cleanly 
agent  always  on  tap  for  railway  shop  uses. 

Westinghouse  Electrically-Driven  Compressors 

are  especially  adapted  to  bench  and  machine 
use  for  supplying  pressure  to  blow  chips  and 
cuttings;  also  for  pneumatic  tools  and  hoists. 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works,  Wilmerding,  Pa. 
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Loss  Profit 


The  Safety  Car 
Is  Profitable 

When  you  raise  your  fare  to  6,  7  or  8  cents,  you  don't  know  whether 
your  earnings  will  increase  or  not. 

In  fact,  both  riding  and  schedule  speed  are  likely  to  decrease  with  a 
consequent  increase  in  operating  expenses. 

But  when  you  install  Safety  Car  Control  Equipments  with  shorter- 
headway  service,  you  have  the  experience  of  many  users  to  assure  you, 

That  platform  expenses  will  go  down  30  to  40  per  cent. 

That  power  expenses  will  go  down  40  to  50  per  cent. 

That  income  from  travel  will  go  up  25  to  60  per  cent. 

Your  stockholders  will  surely  approve  any  expenditures  you  suggest 
for  equipment  that  can  produce  such  results  as  these. 


SAFETY  CAR  DEVICES  CO. 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 
CHICAGO  NEW  YORK  PITTSBURGH 

Railway  Exchange  Bldg.  City  Invest.  Building.  Westinghouse  Building 

CANADA — Canadian   Westinghouse  Co.,   Ltd.,   Hamilton,   OnL 
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Job  Done  Well  and  Quickly  with 
O-B  Adjustable  Crossovers 

Whether  the  line  work  is  done  in  traffic  where  every  second  counts 
or  at  night  when  darkness  demands  simplicity  O-B  Crossovers  are 
invaluable. 

The  two  runways  are  interlocked — no  screws  or  bolts — and  are 
pulled  apart  at  the  proper  angle. 

The  trolley  wire  is  laid  in  place  without  cutting.  The  cam  tips 
slip  in  place  as  shown  in  the  illustrations  at  the  bottom.  i 

It  is  so  easy  to  install  O-B  Crossovers  that  there  is  no  temptation 
to  leave  the  job  half  done. 

Their  sturdy,  rust-proof  construction  and  their  smooth-running, 
well-designed  pans  assure  long  life  and  satisfaction. 


The  Ohio  Brass  Company,  Mansfield,  Ohio 
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clinch  the  lips  and  the  job  is  done. 
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The 

ELRECO 

Tubular  Pole 

the  Pole  of 

Least  Maintenance 
and    Replacement 

THE  cylindrical  form  of  Elieco 
Tubular    Poles,    which    makes 
them  lowest  in  first  cost,   also 
makes  them  lowest  in  maintenance 
cost. 

The  committee  on  Power  Distribu- 
tion of  A.  E.  R.  A.,  after  a  thorough 
investigation,  recommended  the  use 
of  the  Tubular  Steel  Pole.  This  is  the 
only  form  of  steel  pole  ever  recom- 
mended by  this  committee.  The 
record  of  simplicity,  ease  of  handling, 
reliability  and  durability  of  Elreco 
Poles  over  a  period  of  twenty-five 
years  was  reflected  in  this  recom- 
mendation. 

All  steel  products'  must  necessarily 
be  protected  from  corrosion.  This  is 
true   of   steel    poles,    and    time    has 


Capitol  Street 
Charleston,   W.   Va. 


Elreco  Tubular  Poles 
Combine 
Lowest  Cost 
Lightest  Weight 
Least  Maintenance 
Greatest   Adaptability 


proved  that  Tubular  Steel  Poles  are  the  least  aftected  by  action 
of  the  air  and  moisture  and  are  most  accessible  for  painting. 

Elreco  Poles  have  no  angles  or  pockets  to  retain  moisture,  and 
no  corners  that  are  accessible  to  corrosion.  Therefore,  they  are 
less  subject  to  the  ill  effect  of  corrosion  than  are  structural  steel 
poles.  Owing  to  the  tubular  shape  any  Elreco  Pole  can  be 
furnished  with  protecting  sleeve,  which  provides  double  thickness 
of  metal  at  the  ground  line. 

It  is  evident  that  the  pole  least  susceptible  to  corrosion  will 
give  the  longest  life — the  ELRECO  has  that  record. 


Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 
New  York:  30  Church  Street 
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INTER  NATIONAL 

STEEL  TWIN  TIES 

Give  a  Better  Rail  Foundation   with  Less 
Excavation  and  Material 


How  much  concrete  do  you  plan  to  use  beneath  the  base 
of  the  rail? 

Twelve  inches?     Fourteen  inches?     Or  seven  inches? 

International  Steel  Twin  Tie  construction  makes  it  pos- 
sible to  use  only  seven  inches. 

Contrast  this  with  the  12  to  14  inches  needed  by  wooden 
ties. 

Contrast  the  difference  in  trench  dimensions.    Wood  ties, 
trench  8  to  9  ft.  wide.     Steel  Twin  Ties— 7  ft.     Less 


labor — less  material — less  time — less  COST  with  Steel 
Twin  Ties. 

And  a  better  track  foundation — because,  in  spite  of  the  fact 
that  you  use  only  7  inches  of  concrete,  the  steel  used  so  re- 
inforces it  that  it  is  rendered  100  per  cent,  substantial,  loads 
are  evenly  distributed  by  the  plates,  and  yet  a  resiliency 
remains  that  reduces  wear  all  around.  Steel  Twin  Ties 
are  constructed  of  two  13  x  36  x  y^-inch  plates,  tied  to- 
gether by  3-in.  channels. 


Ask  us  for  details  of  all  the  economies  secured  by  using  these  ties. 


The  International  Steel  Tie  Company 

Manufacturers   of   Steel   Twin   Ties   and    Crossing   Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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Still  More  Fine  Cars 
Equipped,   Inside   and   Out, 
With   Keystone   Specialties 

The  Southern  Pennsylvania  Traction  Co. 
are  using  this  standard  Keystone  Equipment 
on  their  cars : 

"Golden  Glow"  Incandescent  Headlights. 
"Safety"  Car  Lighting  Fixtures, 
Keystone  Trolley  Catchers. 
Keystone  Motormen's  Seats. 
Keystone  Car  Signs. 


Inside  view  showing  Keystone 
Motorman's  Seat 


General  view  of  car  operated  by  the  Southern 
Pennsylvania  Traction  Co. 

They  realize  fully  the  greatly  increased  efficiency  in  operation  which  this 
equipment  provides.  Their  "Golden  Glow"  Headlights,  Keystone  Car  Signs  and 
"Safety"  Lighting  Fixtures  give  these  cars  distinction,  make  them  attractive  and 
pleasurable  to  ride  in  at  night.  Their  Keystone  Trolley  Catchers  keep  the  poles 
from  "banging"  the  overhead  construction.  Their  Keystone  Motormen's  Seats 
make  easy  jobs  out  of  hard  jobs — contented  motormen  is  the  result. 

Make  YOUR  cars  efficient  and  you  can  expect  better  returns.  Always  use 
Keystone  Specialties.     Write  for  data  sheets. 

Ei^ECTRic  Sekvice>  Suppoes  Ca 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets     337  Oliver  Building      50  Church  Street     Monadnock  Building 

Canadian  Distributors:  Lyman  Tube  &  Supply  Co.,  Montreal,   Toronto,  Winnipeg. 
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Replace  Your  Worn 
Center  Bearings  with  Hartman 


Raceways 
That  Don't  Pit 


Increase  Life 
of  Wheels 


Will  Fit  Almost 
Any  Truck 


Are  Self- 
Centering 


No  Lubrication 
Needed 


Send  for  dimension  sheets  and 
Catalogue  No.  10.  We  can  tell 
from  the  former  how  to  supply  you 
with  proper  bearings  for  ready 
application. 


Undoubtedly  you  have  cars  with  worn 
center  bearings — either  plain  or  anti-fric- 
tion. Why  not  try  out  some  Hartman 
self-centering  plates  on  these  cars? 

You  will  find  that  they  about  double 
the  life  of  wheels,  cutting  in  half  the  cost 
of  renewals  and  removals  for  grinding. 
They  reduce  truck  nosing  and  decrease 
power  consumption  on  curves.  The 
shape  of  the  raceways  prevents  pitting 
and  the  balls  are  Zyi  inches  in  diameter, 
made  of  forged  steel. 

Combined  with  Perry  anti-friction  side 
bearings  they  give  you  ideal  truck  opera- 
tion. Or  they  can  be  used  with  ordinary 
friction  side  plates. 


PUT  THEM  ON  YOUR  OLD  CARS 


OCQ 


Electric  Railway  Distributors  for  The  Joliet  Railway  Supply  Company 

817  Fisher  Bldg.,   Chicago 

Kational  Rwy.  Appliance  Co..  New  York,  Washington:  W.  M.  McClintock.   St.  Paul;  Alfred  Connor.  Denver:  C  E.  A.  Carr.  Toronto:  F.  F.  Bodlcr.  San 
Franci*tco:  S.  I.  Wailee.  Lo8  Angeles;  W.  F.  McKenney,  Portland;  L.  Brand enburgrer.  Salt  Lake  City. 
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For  Electric  Railway 
Service  Rome  Wires  Are 
Always  In  Demand 


RpiM  UUrc 


0ECAUSE  of  their  uniform  quality  and 
the  durability  of  their  service. 

'      Quality  governs  their  manufacture 

throughout  every  operation  yet  the  price  of 
Rome  Wires  is  always  kept  moderate  because 
of  superior  methods,  machinery  and  manage- 
ment. 

Our  19  years'  experience  must  have  taught 
us  how  to  make  Rome  Wires  and  Cables 
Right — and  not  only  has  it  taught  us  how  to 
make  wires  and  cables  but  it  has  taught  us  the 
real  meaning  of  the  word  Service. 

The  inquirer  into  Rome  Products  gets  into 
immediate  touch  with  an  executive  of  the 
organization — an  order  receives  this  same  ex- 
ecutive attention — the  delivery  promise  and 
fulfillment  are  also  overseen  by  this  authorita- 
tive supervision.  No  wonder  Rome  Service 
has  been  such  an  impetus  to  Rome  Products. 

Your  jobber  can  supply  you.  Tell  him 
your  requirements. 


Rome 

Wire   Company 


Rome,  N.  Y. 


All  Operations  from  Wire  Bar  to  Finished  Product  in  this  Plant. 


Round   Edgre   Flat  Copper  Strip. 
Polished    Copper    Piano    Covering- 
Wire. 

Magnet  Wire. 

Round,  Square  and  Rectangular. 

Rubber  Insulated  Wires. 

Automobile    Wires. 


Miscellaneons    Wires. 

Brewery  Cord. 

Canvasite   Cord. 

Deck    Cable. 

Gas  Engine  Cable. 

Mining-  MacWne  Cables. 

Gathering:  Locomotive  Cables. 

Special   Wires  and  Cables. 
Wires  and  Cables  for  Export. 


RgTr-z-lif^c 
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For  Curves  and  Crossings 


The  Houston  Electric  Company  has  some  4  miles  of  No.  00  Phono- 
Electric  Trolley  Wire  which  it  is  installing  as  the  No.  0000  copper  wears 
out  on  its  main  belt — especially  at  curves  and  crossings. 

By  employing  No.  00  Phono-Electric  the  company  will  be  using  the 
same  gage  as  it  does  on  its  other  lines. 

Thus  there  will  be  no  need  to  continue  indefinitely  the  use  of  different 
splicers  and  other  overhead  parts. 

In  other  words,  the  reduced  longevity  of  copper  in  heavy  service  can  be 
overcome  by  using  the  standard  wire  gage  Phono-Electric. 

And  No.  00  Phono-Electric  costs  less  than  No.  0000  copper. 
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The  Thermit  Process  of  Track 

Welding 


Makes  Permanent  Joints 


Costs  Less  in  the^End 


The  Thermit  Process  is  the  only  method  of  rail  welding  which  solves  the  problem 
by  eliminating  the  joint,  making  a  perfect  weld  between  the  rail  heads.  This 
method  is  much  superior,  both  mechanically  and  electrically,  to  any  other  kind 
of  joint.  It  makes  a  permanent  union,  which  will  last  as  long  or  longer  than  the 
rails  proper.  It  has  an  electrical  conductivity  equal  to  the  rail  itself.  Failure  of 
a  joint  to  conduct  ALL  the  electricity  to  the  power  house  means  loss  of  energy, 
electrol3'sis  and  interference  with  nearby  low  voltage  circuits. 

Our  Catalog  No.  12,  free  on  request,  describes  the  Thermit  insert  rail  weld  and 
shows  why  this  process  is  not  only  the  best  solution  of  the  rail  joint  problem,  but 
is  also  the  least  expensive  method  in  the  end,  making  due  allowance  for  all  consid- 
erations entering  into  track  welding. 

May  we  send  you  this  catalog,  or  better  still, 
may    we    disctiss    track    welding   with    you? 

METAL  &  THERMIT  CORPORATION 

Successors  to  Goldschmidt   Detinning  Co.  and  the  Goldschmidt  Thermit  Co. 
120  BROADWAY,  NEW  YORK 

329-333   Folsom   St.,   San    Francisco  15   Emily    St.,   W.    Toronto,    Ont. 

7300  So.  Chicago  Ave.,  Chicago  1427-1429  Western  Ave.,  Pittsburgh,  Pa. 

Factories  located  at  Chrome,  N.  J.;  Wyandotte,  Mich.;;  East  Chicago,  Ind.;  Jersey  City,  N.  J. 
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Here's   Information   You   Need! 


In  view  of  the  modem  trend  toward  welding  as  a  means  of  labor,  time 
and  money  saving,  and  the  positive  superiority  of  ARMCO  IRON 
filling  material,  every  well  posted  welding  engineer  should  have  this, 
book  of  valuable  information  at  hand  for  quick  reference. 
"  Armco  Iron  Welding  Rods  and  Wire  "  is  not  merely  a  catalog,  but, 
treats  in  a  helpful  way  of  the  following  subjects: 

Requisites  of  a  desirable  filling  material. 

Welding  of  mild  steel  and  ivrought  iron. 

How  and  why  the  new  American  product  ARMCO 
IRON  surpasses  the  now  unobtainable  genuine 
Norway  and  Swedish  irons  as  a  welding  ma-'' 
terial. 

How  a  single  composition  of  ARMCO  IRON  sup- 
plants a  large  number  of  compositions  of  other 
welding  materials. 

Analysis  and  physical  tests  of  ARMCO  IRON. 

Typical  examples  and  illustrations  of  welding 
done  with  ARMCO  IRON. 

Emergency  Fleet  Corporation  specifications  for 
welding  wire. 

Microscopic  study  of  steel  and  iron  with  refer' 
ence  to  welding. 

Cost  cards  for  keeping  tab  on  welding  jobs. 

Metallurgy  of  iron  and  steel,  including  color  chart 
for  heat  treatment. 

Miscellaneous  useful  data  including  tables  of  wire 
gauges,  conversion  of  temperatures  from 
Fahrenheit  to  Centigrade,  properties  of  ele- 
ments and  metal  com/positions,  decimal  equi- 
valents, metric  conversion  tables,  definitions 
of  electrical  units,  mensuration  factors. 

If  you  are  a  consulting,  designing  or  managing  en- 
gineer, shop  superintendent  or  foreman,  your  free  copy 
is  ready  for  mailing  on  request,  and  the  engineering  ad- 
vice of  our  welding  specialists  is  also  free  for  the  asking. 


Send  for 
your  copy 


PAGE  STEEL  &  WIRE  CO. 

Established  l!S3  as  Pate  Woven  tVire  Fence  Co. 

Maken  of  "Copperweld"  Copper  Clad  Sleel  Wire;  ARMCO  Iron  Welding  Rod.  and  Electrical  Wire; 
Wire  Mill  ProducU,  Plain  and  Galranized;  Wire  of  Special  Analyai*:  Wire  Fencing  for  all  PurpoKi; 
Factory  Gatei;  OrnamenUl  Iron  Fence:  Machine  Cuardi:  Tool  and  Stockroom  Partitions; 
Architectural  Iron. 

Plants:^.Monessen.  Pa.  and  Adrian,  Mich. 

Sales  Offices:  30  Church  Street,  New  York 

Weitern  Representatives  Steel  Sale*  Corporation,  Chicago 
Canadian    DUtrifautori :    Taylor    &    Arnold,    Montreal    and    Winnipeg. 
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Differences  in  height  of  rails  at  joints  must  be  re- 
moved immediately  to  conserve  the  life  of  the  joint. 
Practice  has  demonstrated  this  very  forcibly  within  the 
last  eight  years,  and  I  will  mention  one  particular  in- 
stance out  of  many  where  the  issue  was  brought  to  my 
attention.  Two  pairs  of  compromise  splices  were  in- 
stalled of  the  Atlas  type  where  70-lb.  A.  S.  C.  E.  rails 
were  connected  to  97-lb.  424  grooved  section.  At  this 
time  of  installation  in  1913  a  very  slight  difference  in 
the  surface  of  the  rails  was  noticed,  and  we  neglected 
to  grind  the  rails  to  a  smooth  surface.  This 
was  a  single  track  over  which  26-ton  cars  op- 
erated on  a  headway  of  from  three  to  four  min- 
utes. Inside  of  eight  months  these  joints  were 
a  wreck,  including  paving  and  rail  ends.  In  order 
to  repair  them,  new  Atlas  plates  were  installed,  new 
pieces  of  rails  were  cut  in,  and  the  joints  were  then 
ground  to  a  true  surfa.ce.  After  more  than  two  years 
these  joints  are  apparently  as  perfect  as  on  the  day 
they  were  installed.  We  find  this  to  be  particularly 
true  on  compromise  joints  at  special  work. 


From  a  report  of  the  track  superintendent  of  a  large  electric  railway 


The 
Proven  Case 


The  Reciprocating  Track  Grinder 


has  proven  its  value  to  the  electric  railway 
industry. 

That  proof  has  been  given  in  such  cases  as 
the  one  cited  above.  It  has  been  given  in 
cases  where  stretches  of  track  were  in  such 
bad  condition  from  corrugations  and  cupped 
joints  that  replacement  seemed  the  only 
remedy  and  the  Recipocrating  Grinder 
restored  the  rail  to  useful  service.  It  has 
been  given  in  cases  where  other  types  of 
machines  had  been  tried  and  found  unsatis- 
factory. 

And  this  proof  has  been  given  just  as  it  is 
given  today — by  the  actual  performance  of 
the  machine  in  service — by  putting  the  ma- 
chine on  the  track  and  letting  its  work  fur- 
nish the  evidence  of  its  value. 

We  will  gladly  put  a  Reciprocating 
Grinder  on  your  track  to  prove  its  worth  ta 
you,  without  any  risk  on  your  part. 


RAILWAY  TRACK-WORK  COMPANY 

30th  and  Walnut  Streets,   Philadelphia 
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•CKe  MECHANICAL  RAILWAY  TIB 


This  Comparison  can  hardly  be 
used  too  often — 


Modeled  in 
Concrete — 

Pounded  by  heavy 
high  speed  traffic 
for  6  years — 

Good  as  New! 


6-inch  steel  5  years 
under   low   speed    traffic 


The  mechanical  tie  here  shown  was  placed  in  the  tracks  of  the  Dayton,  Springfield 
&  Xenia  Southern  Railway  at  a  point  where  it  would  be  subjected  to  the  most 
severe  use.  Heavy  cars  at  high  speed  have  hammered  this  tie  for  seven  years. 
Its  condition  shows  plainly — it's  as  good  as  when  it  was  installed. 

The  6-in.  steel  I-beam  was  in  use  for  Five  Years  under  a  cross-over  near  a  railroad 
crossing,  where  all  cars  run  at  reduced  speed.  It  is  merely  one  of  a  number 
similarly  dented  and  hammered.   Just  study  the  pictures  and — THINK. 


Then  write  us  for  further  details 

THE  DAYTON   MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 
DAYTON,  OHIO 
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The  United  Railways  and  Electric  Co. 

of  BALTIMORE 
has  just  ordered 


Arthur  Power  Saving  Recorders 

for  use  on  both  air-brake  and  hand-brake  cars.  In  Hne 
with  the  same  reasons  which  impelled  other  roads  to 
choose  the  Arthur  method,  this  property  weighed  the  fact 
that  since  the  Arthur  Recorder  costs  comparatively  little 
and  saves  a  great  deal,  it  would  pay  for  itself  sooner  than 
any  other  type.  Figures  indicate  that  it  will  pay  for 
itself  on  this  property  in  three  months  or  less. 

Does  not  the  reasoning  of  the  four  important  properties 
listed  herein  point  your  way? 

Remember,  we  are  not  citing  "trial  instal- 
lations" of  a  few  devices.  We  point  to  sub- 
stantial orders  for  equipping  entire  roads. 
Such  orders  are  placed  only  after  careful  in- 
vestigation. 

You  can  well  afford  to  follow  these  examples, 
but  you  can  NOT  afford  to  overlook  them. 
See  next  page. 

The  Arthur 
Power  Saving  Recorder  Co. 

New  Haven,  Conn. 


"It  talks  the  langnage  of  the  motorman" 
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The  Connecticut  Company 

ordered 


Arthur  Power  Saving  Recorders 

more  than  a  year  ago.  The  device  has  thoroughly  demon- 
strated its  worth  on  this  property.  The  saving  in  coal  re- 
sulting from  the  power-saving  campaign  of  this  Company 
amounts  to  20%  for  the  entire  property.  In  addition,  the 
effect  of  the  recorder  on  safety  of  operation  and  main- 
tenance of  equipment  has  been  most  beneficial,  and  these 
features  in  themselves  have  more  than  justified  the  selec- 
tion of  the  Arthur  Recorder. 


90V*W-S«I7^ 


POWER- ON  PERIOD.  |6      |0      [4 


•am  mm  en  >s  son  u  mtnic 


»*MMmt  eoTN  sirnr  r 


These  examples  alone  should  demon- 
strate the  importance  of  making  the 
Arthur  Recorder  your  own  choice.  But 
there  is  yet  other  evidence.  For  exam- 
ple, see  next  page. 


The  Arthur  Powe 

Second  National  Bar 


You  don't  have  to  buy  Arthur  Record- 
ers. If  desired,  we  rent  them  on  easy 
terms — just  a  few  cents  per  day —  and 
allow   the  full   amount  of  the   rental 


"It  talks  the  languafre  of  tho  motorman" 
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The  Springfield  Street  Railway  Co.  (Mass.) 

has  purchased 


Arthur  Power  Saving  Recorders 

to  equip  its  entire  property.  The  officers  of  this  company 
reahzed  the  importance  of  choosing-  a  device  that  "talks 
to  the  motorman  in  his  own  language"  by  recording  the 
minutes  that  power  is  on.  Telling  the  motorman  how 
many  minutes  he  has  power  on  encourages  him  to  shut 
it  off.  It  teaches  him  how  and  when  to  apply  power  to 
get  the  most  mileage  with  the  least  power.  It  directly 
helps  him  operate  safely  by  directly  inducing  him  to  shut 
the  power  off  at  every  opportunity. 


These  important  installations  surely 
show  that  the  Arthur  Recorder  is  your 
logical  choice.  If  these  are  not  enough 
then  further  note  that — see  next  page. 


iaving  Recorder  Co, 

uilding,  New  Haven,  Conn. 


payments  to  apply  on  the  purchase 
price.  The  instruments  therefore  au- 
tomatically become  yours  after  a  cer- 
tain time — about  a  year  or  so. 


"He  can  check  it  with  his  own  watch" 
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The  Berkshire  |Street 
Railway  Co. 

with  100  cars,  and  several 

other  smaller 
companies,    havej  bought 


^t(ER-S4Kr^ 


POWER- ON  FEBIOO. 


^  ^  [4] 
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"It   talks   the   language  of  the  Motorman" 


Arthur  Power  Saving  Recorders 

for  their  entire  properties 

The  officials  and  engineers  of  these  properties  investigated  carefully.  They  saw  the  importance  of  choosing 
a  device  that  the  motorman  could  easily  understand.  What  he  understands  he  has  confidence  in  and  con- 
fidence begets  cooperation.  You  can't  get  cooperation  otherwise.  He  understands  a  device  that  simply 
records  minutes.     He  can  check  it  with  his  own  watch. 

They  recognized,  further,  the  advantage  of  a  device  that  required  but  little  clerical  work  to  follow  up  the 
records  and  that  provided  figures  which  when  desired  could  be  used  as  a  basis  for  car  inspection  without  re- 
quiring a  record  of  individual  car  mileages. 

HOW  IT  WORKS 


By  comparison  of  his  figures  with  the  records  made  by 
other  men  operating  over  the  same  route  or  in  the  same 
service,  and  by  the  posting  up  of  all  men's  records  at 
intervals,  a  spirit  of  friendly  rivalry  is  established.  The 
men  soon  learn  to  keep  track  of  their  own  records  on 
whatever  basis  has  been  agreed  upon,  i.e.,  so  many 
minutes  with  power  on  per  trip,  per  mile,  per  hour,  or 
per  day,  and  car  operation  is  at  once  greatly  improved. 
Registration  of  the  result  in  "minutes"  appeals  to  the 
motorman.  He  may  not  know  exactly  what  a  kilowatt- 
hour  is;  or  even  what  a  coasting  percentage  is — very 
few  motormen  do.  But  he  does  know  and  understand 
that  if  he  is  running  his  car  with  power  on  a  shorter 
time  than  formerly,  he  is  saving  power.  HE  HAS 
FAITH  ONLY  IN  WHAT  HE  UNDERSTANDS.  This 
feature  of  the  Arthur  Recorder   is  important. 

Once  get  the  motorman  to  "start  thinking"  about  how 
much  he  can  run  his  car  with  power  shut  off  and  he  soon 
learns  to  take  advantage  of  every  factor  that  will  help 
his  record — for  instance: 

(1)  By  coasting  whenever  possible. 

(2)  By  not  crowding  too  close  to  the  car  ahead. 


(3)  By  not  fanning  the  brakes. 

(4)  By  not  carelessly  allowing  the  brakes  to  drag. 

(5)  By   not  applying  power   and   brakes   at   the   same 

time  on  down  grades. 

(6)  By  not  running  ahead  of  time,  or  leaving  terminal 

or  end  of  line  late. 

(7)  By  not  keeping  power  on  so  long  as  to  produce 

unnecessarily      high      and      possibly      dangerous 
speeds. 

It  is  obvious  that  by  running  with  power  shut  off  as 
much  as  possible,  the  car  is  held  under  better  control 
and  can  be  more  quickly  stopped  in  an  emergency. 
Many  accidents  are  thereby  avoided. 

THE  NET  EFFECT  OF  THE  ABOVE  FEATURES 
is  to  save  power,  decrease  accidents,  and  increase  the 
life  of  brake-shoes,   wheels,  and  car  equipment. 

The  Recorder  being  of  exceedingly  simple  construction 
is  inexpensive  to  purchase,  install  and  maintain.  It  will 
pay  for  itself  several   times  over   in  the   first  year. 

For  further  information  write  to 


The  Arthur  Power  Saving  Recorder  Co. 

Second  National  Bank  Building,  New  Haven,  Conn. 
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ERICO  Raa  Bonds 

have  all  the  natural  elasticity  of 
New  G)pper  Wire 

The  wire  used  in  their  manufacture  is  annealed  before,  not  after,  the 
bonds  are  made. 

Erico  bonds  are  manufactured  cold — the  copper  is  not  heated  in  any 
way  after  it  is  taken  from  the  reel.  This  eliminates  all  danger  of 
frequent  heating  and  overheating. 

Erico  bonds,  properly  welded,  insure  a  permanent,  low-resistance 
contact  which  will  not  depreciate  through  action  of  the  elements. 

They  are  the  best  possible  investment  in  the  task  of  getting  your  long 
neglected  track  back  into  that  "85%  new"  condition  deemed  adequate 
by  the  valuation  experts. 

Write  for  Prices  and  Descriptive  Matter. 

The  Electric  Railway  Improvement  Co. 

Cleveland 
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Here  is    the  way   hundreds    of   roads 
are  saving  millions  of  dollars — 


The 

Men 

May  Be 

Unskilled 
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Track 

May  Be 

Old  and  Worn 


Using  the 

Indianapolis  Electric  Welder 

to   reclaim    special   work    and — 
to  apply  Indianapolis  Welded  Joints 

A  few  months  over  six  years  ago  we  introduced  the  first  portable 
electric  welder  to  the  Electric  Railway  field.  Today  90%  of  the 
important  street  railways  are  not  only  Indianapolis-equipped, 
but  consider  Electric  Welding  indispensable  for  operating  maxi- 
mum efficiency.  Clearly  a  machine  that  was  NOT  simple  to 
operate,  economical  to  operate,  easily  portable  and  ever- 
lastingly adaptable  and  efficient  could  NOT  make  its  way  in  this 
manner.  The  Indianapolis  meets  all  these  requirements.  We 
have  issued  a  50-page  booklet  that  will  grasp  the  interest  of  those 
men  who  need  not  be  told  of  the  vital  necessity  of  reclaim- 
ing worn  track  and  equipment.  Send  for  your  copy. 

We  Specialize  in  the  Manufacture  of 

Solid  Manganese  Crossings 

Standarized  Designs 
and  Volume-Production 

Attractive  Prices.   Get  our  figures  for  Either  Estimates  or  Purchases. 

Indianapolis   Switch  and  Frog   Company,  Springfield,  Ohio 
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Toncan  Metal  for  Culverts 

—Because  It  Resists  Rust— 


Actual  service  under  most  trying  conditions 
has  proved  that  Toncan  Metal  will  withstand 
the  most  corrosive  influences.  This  is  due, 
first  to  its  purity — freedom  from  excess  of 
those  elements  which  promote  corrosion. 
Second,  to  its  uniformity — the  same  quality 
all  the  way  thru.     Third,  to  its  extra  heavy 


galvanizing — an  additional  protection.  Fourth 
to  the  rigid  inspection  it  undergoes — each 
sheet  must  be  perfect  to  pass 

Toncan  Metal  has  the  wearing  quality  of  that 
old  time  iron.  Its  cost  per  year  for  service  is 
extremely  low 


Whether  the  fill  is 
shallow  or  extra  deep 
there  is  a  Toncan 
Metal  Culvert  to  fit. 


Great  manufacturing 
facilities  and  numer- 
ous distributing 
points  insure  prompt 
service  on  small  or 
large  orders. 


Our  immense  sheet  rolling  plant  with  its  28  giant  mills  manned  by  specially  trained,  expert  sheet 
metal  rollers  insures  a  constant  supply  to  those  culvert  manufacturers  of  America  privileged  to 
use  this  rust-resisting,  long-lived  Toncan  Metal.  Write  us  about  your  culvert  needs.  Let  us  help 
you  select  the  very  best  culvert  obtainable  for  your  purpose.  Ask  for  special  Toncan  Metal 
Culvert  Folder  Q-21.  It  gives  you  all  the  information  in  a  nut  shell.  Write  today. 

THE   STARK   ROLLING  MILL  CO.,  Canton,  Ohio 
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Prevent 


Insulation  Troubles 


UJ-     (.vi^VA' 


The  same  trend  is  noticeable  in  other  departments  of 
the  industry  It  seems  to  us  that  this  trend  is  decidedly 
in  the  right  direction.  Remedial  medicine  may  help 
alleviate  the  pains  of  a  sick  man,  but  preventive  medi- 
cine keeps  him  from  getting  sick  and  is  therefor©  the 
most  economical  as  virell  as  the  most  logical. 


Irvington  Insulation  Products  are  emphatically  "preventative 
medicines" — and  therefore  most  economical  as  well  as  most 
logical.  They  prevent  insulation  breakdowns,  because  of  their 
high  resistance,  high  dielectric  strength,  non-hygroscopic  quali- 
ties, heat  resistance  and  neutrality  to  chemical  action.  One  of 
the  best  "preventatives"  we  offer  is 

Irvington 
Black  Varnished  Cambric 

But  whether  you  wish  to  prevent  or  to  remedy  insulation  ills  on 
your  road,  there  is  an  Irvington  Product  for  your  exact  necessity. 
We  make  oiled  silk,  flexible  varnished  tubing,  special  paper 


for  coil  winding,  yellow  varnished 
cambric.  And  the  trend  among 
the  experienced  is  clearly  toward 
their  use  in  ever  increasing  quanti- 
ties. Irvington  Insulating  Prod- 
ucts meet  the  new  standard  now 
being  set  by  the  best  electric  rail- 


ways— that  of  public  utility  rather 
than  merely  private  interests. 
They  provide  Insulation  that 
keeps  the  cars  running,  the  public 
satisfied  and  the  revenue  steadily 
mounting  in  the  cash  registers. 


Irvihgton Varnish  a  Insulator©' 

Ii»viixoton,HewTersey: 
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Use  National  Pneumatic  Door 
and  Step  Control 

To  Convert  Your  Open  or  Gate  Cars 
to  the  Standard  Vestibuled  Type 

Applied  to  your  present  open  bench  cars,  you  eliminate  running-board 
accidents.  Applied  to  your  present  gate  cars,  you  eliminate  platform 
accidents. 


Applied  to  any  kind  of  car,  you  eliminate 
the  need  for  the  manual  labor  so  scarce  and 
expensive  today. 

Prices  and  delivery  dates  are  yours  for  the 
asking. 


NATIONAL  PNE:v"^TIC  COMPANY 

m " 


50  Church  St.,  New  York 


515  Laflin  St.,  Chicago 
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A  conductor's  job  will 
be  a  better  job  — if  the 
car  doors  are  operated  with 

Consolidated  Door  Engines 


No  need  to  talk  to  you  Electric  Railway 
men  of  the  shortage  in  man-power  and 
the  limited  strength  of  women.  You 
know  that.  But  do  you  know  that  the 
Consolidated  Door  Engine  is  the  highest 
development  of  electric  pneumatic  door 
control?  With  this  Engine,  even  a 
woman  can  close  car  doors  smoothly  and 
quietly — 

close  them  with  a  positive  lock —  ■* 


close  them  without  pinching  a  passen- 
ger— 

and  close  them  in  least  time  in  cold 
weather. 

If  your  cars  have  air  brakes  it's  a  simple 
matter  to  add  Consolidated  Air-Operated 
Door  Engines.  The  air  is  always  "off" 
when  the  door  is  not  in  operation.  Meet 
conditions  now — with  Consolidated  Door 
Engines. 


CONSOLIDATED  CAR-HEATING  COMPANY 

ALBANY  NEW  YORK  CHICAGO 
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A  General  Manager  Wrote- 


" — another  consideration  was  that  the  information  furnished 
is  in  the  EXACT  UNITS  in  which  we  are  interested,  viz., 
K,W,H,  per  car  mile  ***  the  third  consideration  was 
probably  the  LOWER  FIRST  COST'' 


Sold  or  Leased 


This  was  written  in  reply 
to  the  inquiry  of  another 
manager  as  to  why  he 
purchased  the 

ECONOMY 
METER 

The  reply  set  forth  precisely  what  we  have 
contended  is  a  vital  advantage  in  a  device  for 
checking  and  inducing  the  saving  of  car- 
propulsion  energy — 


The  Watchdog  of  Your  Po^er 


IT  METERS  THE  ENERGY— 
THATS  WHAT  YOU  WANT  TO  SAVE 


Another  reason  pointed  out  in  the  letter  for 
the  selection  of  the  ECONOMY  Meters  was 
that  the  road  operated  over  heavy  grades, 
which,  in  the  manager's  opinion,  would  make 
of  little  value  the  results  obtained  from  any 
other  checking  instrument  or  power-saving 
device.  On  all  his  lines  but  one  there  are  a 
number  of  grades  ranging  from  2%  up  as  high 
as  10%.  Power  saving  with  ECONOMY 
Meters  does  not  militate  against  "Safety 
First." 


These  points  of  superiority  are  of  great  im- 
portance to  the  prospective  purchaser  of  an 
energy-saving  device. 

That  any  road  not  now  equipped  with 
ECONOMY  Meters  needs  them  as  a  vital 
adjunct  to  its  power-  and  coal-saving  cam- 
paigns we  can  very  quickly  and  convincingly 
demonstrate  if  you  will  give  us  the  oppor- 
tunity. 

Let  us  send  you  our  bulletins  on  power  saving. 


ECONOMY  ELECTRIC  DEVICES  COMPANY 

L.  E.  Gould,  Pres. 
Exclusive  Sales  Agent:  Sangamo  Economy  Railway  Meter 

District  Representative:  Peter  Smith  Heater  Co.,  Old  Colony  Building,  Chicago 
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Complete  Proledion 
SNAP  SWITCHES 


Type  GSC  Condulet 

"Here's  another  new  Condulet  — 
Type  GSC.  It's  a  dandy  and  lets 
me  use  a  snap  switch  on  this  out- 
door installation. 

"No  dust  or  moisture  can  get  inside 
the  Condulet  and  the  thumb  knob 
can't  be  broken  ofF.  The  indicating 
feature  is  preserved,  too." 


Type  GSC  is  only  one  of  a  complete  series  of 
protedive  Condulets  for  snap  switches.  They 
are  especially  suited  to  out-of-door,  marine, 
garage,  refinery,  and  textile  and  flour  mill 
installations. 

IVrite  for  new  Condulet  Bulletin  No.  looo-I 
You  will  find  it  valuable 


Crouse-Hinds  Company 


NEW  YORK 


SYRACUSE,  N.  Y.,  U.  S.  A 

BOSTON 
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TO  withstand  severe  operating  conditions  in  the  electric  rail- 
way field,  friction  and  insulating  tape  must  be  of  the  highest 
grade  and  thoroughly  dependable. 
United  States  Tapes  meet  every  service  requirement.  Their 
uniform  good  quality  is  maintained  by  the  best  of  raw  materials 
and  workmanship. 

"Holdtite"  Friction  Tape  and  "Buckeye"  Splicing  Compound 
have  long  been  leaders  in  their  line.  Include  them  in  your  orders 
for  supplies. 

"A  Tape  for  Every  Trade  and  Purpose." 


United  States  Rubber  Company 
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Superheaters  for  Stationary  Boilers 


The  Elesco  Superheater 


A  Typical  Installation 


"Conditions  in  My  Plant  Are  Different" 

The  engineer  who  makes  that  statement  is  just  the  man  we  want 
to  meet.  For  with  our  years  of  experience,  and  with  our  realization 
of  the  difference  in  plant  conditions,  we  can  work  together  on  the 
right  premises. 

A  knowledge  of  correct  theory  in  superheater  design  and  the 
experience  and  ability  to  apply  it  correctly  are  necessary  before  you 
can  look  for  a  practical  application  in  your  plant. 

Only  by  a  study  of  your  individual  plant  conditions  can  we  design 
the  Elesco  Superheater  for  your  plant,  and  give  you  the  full  benefit 
of  the  economy  of  superheated  steam. 

The  Elesco  Superheater  makes  possible  a  greater  economy  and 
can  be  applied  with  few  changes  in  your  present  layout. 

Your  Conditions  Can  Be  Met 
May  we  study  your  power  plant? 

Bulletin  BT-\  will  interest  you.    Write  for  it. 


Designing  Engineers  and  Manufacturers  of  Steam  Superheaters  for  all  purposes 

Locomotive  Superheater  Company 

30  Church  St.,  New  York  City 
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An  active  interest  has  been  created  in  the  improve- 
ment of  work  cars  for  handling  materials  and  the 
shortage  of  men  has  done  more  than  anything  else  to 
direct  attention  toward  the  need  for  reduction  in  men 
used  in  this  branch  of  the  work.  Until  recently  most 
bulky  material,  such  as  paving  blocks,  sand,  gravel  and 
crushed  stone,  w^re  handled  by  men,  who  loaded  the 
material  onto  ordinary  flat  cars  at  the  yards  and  un- 
loaded it  again  at  the  job.  Sometimes  the  men  were 
transported  with  the  load,  where  there  were  none  avail- 
able at  the  point  of  unloading.  From  eight  to  ten  men 
are  usually  required  for  this  sort  of  work. 

There  was  a  time,  not  long  ago,  when  any  old  col- 
lection of  junk  on  wheels  was  considered  good  enough 
for  a  work  car.  In  that  day  the  way  engineer  who 
asked  for  specially  designed  work-car  equipment  was  apt 
to  be  considered  somewhat  crazy.  The  development  of 
the  automatic  side-dumping  car  has  changed  all  this, 
much  to  the  advantage  of  the  companies.  It  is  now 
possible  to  unload  a  3-car  train  of  automatic  dump  cars 
with  one  man,  .where  six  or  eight  were  formerly  re- 
quired by  such  cars.  .The  whole  trainload  can  be 
dumped  in  from  3  to  5  min.  where  it  formerly  required 
about  20  to  30  minutes  per  car.     Such  equipment  has 

turther  advaptages  in  the  saving  of  time  of  the  equip- 
ment on  -the  road,  in  lessening  of  tie-up  of  passenger 
car  traffic  while  unloading  between  cars  under  regular 
service  conditions,  and  iri  availability  fqr  use  in  general 
revenue  freight  service  in  hauling  material  for  high- 
way contractors  as  well  as  in  the  railway  coal  service. 

It  has  been  authoritatively  stated  that  automatic 
dump-car  equipment  has  saved  as  much-  as  30  cents 
per  foot  in  the  cost  of  track  work  in  a  large  city  in  the 
Cehtral  West. 


Read  these 
authoritative 
words  of  a 
well-known 
Engineer  of  the 
Department 
of  Ways  and 
Structure 


then\ 


—look  at  the  type  of 
cars  he  refers  to 

THE 

DIFFERENTIAL 

Electric  Dumping  Car 

Need  we  add  more? 

Differential    Car    Co.,    Inc. 

141  Broadway,  New  York 


34 


Electric    Railway    Journal 


April  5,  1919 


The  Standards 

of  the 

American  Electric  Railway 
Engineering  Association 

Do  You  Know  What  They  Are? 

Here  is  the  list  of  Standards, 
Recommended  Practices,  and  Recommendations. 

SPECIFY  THEM;  USE  THEM;  SAVE  EXPENSE 


BUILDINGS  AND  STRUCTURES 

^ction  No. 

Bb  la  Design  of  Oil  Houses  aiid  theiP  Eqiup- 
ment. 

Be  la  Proper  Facilities  for  Employees  in  Car 
Houses. 

Bm  lb  Codification  of  Underwriters'  Rules  Re- 
lating- to  Car  and  Car  House  Wiring. 

Bm  2c  Rules  for  Instruction  to  Employees 
for  Fire  Protection. 

Bm  3a       Economical    Maintenance    of    Buildings. 

Bm  4b  General  Specifications  and  Forms  of 
Contract  for  Railway  Structures. 

Bt  la  Urban  and  Interurban  Passenger  Ter- 
minals. 

Bt  2a        Fire    Protection    of    Car    Houses    and 
Terminals,  including-  Open  Yards. 
POWER  DISTRIBUTION 

Df  la        Clinch    Ears    for    Round   Trolley    Wire. 

Df  2b  Specification  for  Galvanizing  or  Sher- 
ardizing  on  Iron  and  Steel. 

Df  3a        Design   of  Cap   and  Cone  Insulators. 

Df  4b  Specification  for  Overhead  Line  Ma- 
terial. 

Dm  la       Line  Lightning  Arresters. 

Dfl  lb  Specification  for  Overhead  Crossings  of 
Electric    Light    and    Power   Lines. 

Ds  2o  Specification  for  600  Volt  Direct  Cur- 
rent  Overhead   Trolley   Construction. 

Ds  3c  Selection  of  Poles  for  Trolley  Line 
Construction. 

D8  4a        Specification   for  Wood  Poles. 
Part    I — Chestnut   Poles. 
Part   II — Eastern   White   Cedar  Poles. 
Part  III — Western   White  Cedar  Poles. 

Ds  5b        Specification  for  Tubular  Steel  Poles. 

Ds  6a  Diagram  of  Clearances  for  Overhead 
Working   Conductors. 

Ds  7a  Specification  for  Joint  Use  of  Wood 
Poles. 

Du  la  Specification  for  Electrical  Conduit 
Construction. 

Dw  Ic        Sections  of  Grooved  Trolley  Wire. 

Dw  2d      Copper  Wire  Tables. 

Dw  3b  Specification  for  Round  and  Grooved 
High    Conductivity    Trolley    Wire. 

Dw  4c  Specification  for  High  Voltage.  Three- 
Conductor.  Paper  Insulated  Lead 
Covered  Cable. 

Dw  5b  Specification  for  Single  Conductor. 
Paper  Insulated,  Lead  Covered  Cable 
for  1200  Volts. 

Dw  eb       Electric    Wire    and   Cable   Terminology. 

Dw  7a       Hard  Drawn  Aluminum  Wire  Table. 

Dw  8b  Specification  for  Rubber  Insulated  Wire 
and  Cable  for  Power  Distribution 
Purposes. 

EQUIPMENT 

Eb  lb        Brake  Head,   Shoes.   Keys  and  Gauges. 

Eb  2a        Inspection   of   Brakes. 

Eb  3a  Air  Compressor  Maintenance  and  In- 
spection. 

Eb  4b        Specification    for   Air   Brake   Hose. 

Ec  lb         Dimensions  for  Cars.  Including  Heights 

of  Couplers.  Bumpers  and  Platforms. 

Part    I — Height    of   Couplers    for   City 

Cars. 
Part   II — Height  of  Platforms  for  In- 
terurban Cars. 
Part  III — Height  of  Bumpers  for  City 
and  Interurban  Cars. 

Eo  2b  Automatic  Couplers  for  Interurban 
Cars  and  Radial  Draft  Rigging,  In- 
eluding  M.  C.  B.  Specifications  for 
Couplers, 

Ec  3a  Comparison  of  Car  Weights  and  Seat* 
in 8-  Capacity, 


Section 
Ec4a 


Eelb 
Ee2c 
Ee3b 

Ee4b 


Ee5a 

Ee6b 

Ee7a 

EeSa 

Ee9a 

EelOa 

Eellb 

Em  lb 

Em  2a 
Em  3a 

Et  la 
Et2a 
Et3b 
Et4a 
Et  5b 
Et6a 
Et7a 
Et  8a 

EtOb 


EtlOa 
Et  lib 

EtlSa 

Et  13a 

Et  14a 
Etl5a 

Et  16a 

Et  17a 

Gbla 

Gb2a 

Bb3a 

Ssla 
Ss  2a 
Ss3a 
Ss4a 
Ss5b 

Ss6a 
S8  7b 

Ss8a 


No. 


EQUIPMENT   (Contd.) 


Specification  for  the  Location  of  End 
Connections  on  Interurban  Cars  for 
Roads  Engaged  in  the  Interchange 
of  Cars. 

Repairs   of  Armatures. 

Commutators, 

Insulating  Materials  for  Railway  Re- 
pair  Shop   Use. 

Practical  Rules  for  Overhauling  and 
Inspection  of  Electrical  Equipment 
for  the  Guidance  of  Car  House  Em- 
ployees. 

Inspection  and  Lubrication  of  Gears 
and  Pinions. 

Protective  Devices  for  Car  Equipments. 

Lubrication   of  Motors. 

Armature  and  Axle  Liners. 

Specification  for  Trolley  Wheels. 

Taper  for  Bore  of  Pinions. 

Wires   and  Cables    for  Car  Equipment. 

Rules  and  Regulations  for  Inspection 
of   Car   Equipment. 

Car   House    Organization. 

Limit  of  Wear  Gauge  for  Association's 
Standard    Flange   Contour. 

Journal   Boxes. 

Journal    and    Journal    Bearing    Keys. 

Design    of    Axles. 

Design  for  Tread  and  Flange  of  Wheel. 

Slack    Adjuster. 

Rules   for   Lubrication. 

Dimensions  of  Rolled  Steel  Wheels. 

Specification  for  Wrought  Iron  Bars 
and  Limit  Gauges. 

Specification  for  Quenched  and  Tem- 
pered Carbon  Steel  Axles.  Shafts  and 
Similar  Forgings. 

Specification  for  Cold  Rolled  Steel  Axles. 

Specification  for  Annealed  Carbon  Steel 
Axles.    Shafts   and   Similar  Forging-s. 

Specification  for  Solid  Wrought  Carbon 
Steel  Wheels  for  Electric  Railway 
Service. 

Proof  Testing  of  Forcings  to  Determine 
Their  Soundness  after  Quenching  and 
Tempering. 

Specification  for  Case  Hardened  Forged 
Stepl   Gears. 

Specification  for  Quenched  and  Tem- 
pered  Forged  Carbon    Steel   Gears. 

Specifipation  for  Case  Hardened  Forged 
Stp**l    Pinions. 

Speci  fication  for  Qnenched  and  Tem- 
pered Forged  Carbon  Steel  Pinions. 
POWER  GENERATION' 

Specification  for  Lapwelded  and  Seam- 
less  Boiler  Tubes. 

Specifications  and  Contract  for  Pur- 
chase   of    Fuel. 

Boiler  Codf*  of  A.  S.  M.  E. 
BLOCK   SIGNALS 

Aspects    for    Two-Position    Signaling. 
Use  of  Semaphore   Signals. 
Fundamental    Indications    in    Siimaling. 
Aspects  in  Three-Position  Signaling. 
Light  Asnects  in  Three-position  Signal- 
ing  Employing   Signals   Operated   b.v 
Contractors. 
Light  Aspects   for  Car  Spacing  Signals 

Operated  by  Contractors. 
Use  of  Continuous  Track  Circuits  for 
the  Control  of  Automatic  Signals  for 
High  Speed  Interurban  Service. 
Methods  of  Signaling  Single-Track  Su- 
burban Railways  for  Headwav  Be- 
tween 5  and  20  Minutes  and  Speed 
not    Exceeding    20    Miles   per   Hour. 


BLOCK  SIGNALS    (Contd.) 

Section  No. 

Ss  9a  Methods  of  Signaling  Double-Track 
Suburban  Railways  for  Headways  Be- 
tween 1  and  10  Minutes  and  Spoed 
not    Exceeding    30    Miles    per    Hour. 

Ss  10a  Methods  for  Signaling  Single-Track  In- 
terurban Railways  for  Headway  not 
less  Than  One  Hour  and  Speed  40 
to  60  Miles  per  Hour. 

Ss  Ha  Methods  for  Signaling  Single-Track  In- 
terurban Railways  for  Headway  as 
Frequent  as  15  Minutes  for  Trains 
in  Several  Sections  and  Speed  40  to 
60  Miles  per  Hour. 

Ss  13a  Methods  for  Signaling  Double-Track  In- 
terurban Railways  for  Headway  as 
Frequent  as  5  Minutes  and  Speed  40 
to  60  Miles  per  Hour. 

Ss  13a       Sizes  of  Lenses  for  Use  in  Light  Signals. 

Ss  14a      Design    of    Signal    Apparatus. 

Ss  15a  Clearance  Diagram  for  Semaphore 
Signals. 

WAY  MATTERS 
W3d  Ic     Location   of  and  Clearances  for  Third- 
Rail  Working  Conductors,  Structures 

and   Rolling   Equipment. 
W3d  2b     Third-Rail    Terminology. 
W3d  3a     Protection  of  Contact  Rail  Where  Pro- 
tected Third-Rail   Is   Used. 
Wf  la        Designs     of     Proper     Foundation     for 

Tracks    in    Paved    Streets. 
Wf  2a        Classification     and    Bearing    Power    of 

Soils. 
Wf  3a       Ballast    for    Suburban    and   Interurban 

Lines. 
Wm  la      Rules  and  Regulations  for  the  Govern- 
ment   of    Employees    of    the    Way 

Department. 
Wm  2a       Symbols   for   Recording  Surveys. 
Wm  3a      Specifications  for  Splice  Bars  for  Girder 

and   High   T-Rails. 
Wm  4b       Design     for    Joint     Plates     for    Seven- 
Inch     Girder     Grooved     and     Guard 

Rails. 
Wm  5a      Design   for  Joint  Plates   for  Nine-Inch 

Girder  Grooved  and  Guard  Rails. 
Wm  6a      Design  for  Joint  Plates  for  Seven-Inch 

80  and  00  lb.  Plain   Girder  Rails. 
Wm  7a       Drilling  for  Standard  Section  Rails. 
Wr  lb        Recommended  Designs  for  Plain  Girder 

Rails  for  Use  in  Paved  Streets. 
Part   I — Use   of  Plain    Girder   Rails  In 

Paved   Streets. 
Part  II — Designs  of  Plain  Girder  Rails. 
Wr  2c        Specification    for    the    Manufacture    of 

Open-Hearth     Girder     and     High     T- 

Rails. 
Wr3b        Nine-Inch   Girder  Grooved   Rail. 
Wr  4b        Seven-Inch   Girder   Grooved  Rail. 
Wr  5a        Nine-Inch  Girder  Guard  Rail. 
Wr  6a        Seven-Inch   Girder  Guard  Rail. 
Ws  lb       Layouts  for  Track  Switches,  Mates  and 

Frogs. 
Ws  2a        Rules  for  Determining  Gauge  of  mrack 

on  Curves. 
Ws  3a       A     Uniform     Method     for     Designating^ 

Compromise  Joints. 
Ws  4b        Specification   for   Materials   for  Use  In 

the    Manufacture    of    Special    Track 

Work. 
Ws  5a        Spcpiflcation  for  Solid  Manganese  Steel 

Special  Work  for  Girder  Rail. 
Ws  fla        Spcifioation  for  Cast  Steel  Construction 

Hard  Center  Special  Work. 
Ws  7a        Speoifipation      for     Iron     Bound     Hard 

Center  Special  Work. 
Ws  8a       Specification    for  Plain    Bolted  Special 

Work. 


American  Electric  Railway  Engineering  Association 

8  West  40th  Street,  New  York,  N.  Y. 
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Accidents  are  not  always  avoidable 
but  H-B  Life  Guards  help  prevent  them 

On  crowded  thoroug-hfares  like  the  above,  accidents 
cannot  be  entirely  avoided.  Somebody  through 
carelessness  will  slip  or  trip  and  fall  underneath 
the  car.     But 

H-B  LIFE  GUARDS 

protect  the  fallen  person  from 
the  wheels  of  the  car,  safeguard- 
ing him  (or  her)  against  anything 
more  serious  than  a  few  body 
bruises. 

The  protection  is  far  greater  than 
the  cost.  Reduce  damage  claims 
— increase  revenue. 


THE  CONSOLIDATED  CAR  FENDER  COMPANY 

PROVIDENCE,  R.  I. 

WENDELL  &  MacDUFFIE  CO 


General  Sales  Affent 


Bl   BronHwny.  N.  Y.        I 
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The  Center  of  Traffic 
in  Oily  Coal  and  Steel 


The  development  of  adequate  railway  service  changed  the  whole 
direction  of  Pittsburgh's  commerce. 

In  1846,  at  the  time  the  picture  was  made  from  which  the  above 
illustration  is  reproduced,  Pittsburgh  commerce  was  largely  water 
borne. 

With  the  development  of  railway  facilities  Pittsburgh  found,  of 
course,  tremendous  increase  of  opportunities  for  the  outlet  of  its 
products  East  and  North. 

Today  in  population  alone  Pittsburgh  is  more  than  thirteen  times 
as  large  as  it  was  at  the  time  of  this  picture  and  the  growth  In  the 
increase  of  its  commerce  may  be  judged  from  the  fact  that  its  total 
annual  output  was  valued  in  1846  at  the  handsome  sum  of  seven 
millions  of  dollars! 

Internal  as  well  as  external  railway  development  has  aided  Pitts- 
burgh's mighty  growth.  The  Pittsburgh  Railways  Co.  alone 
operates  60S  miles  of  electric  railway  track  for  the  intramural  service 
of  the  population.  And  in  both  the  internal  and  external  railway 
activity  an  important  and  helpful  part  has  been  played  by 

Galena  Oils 

and 

Galena  Service 


Calena-Signal  Oil  Co. 

Franklin,  Pa, 
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Losses  From  Lightning  Are  Preventable 


ALUMINUM 

Lightning 
ARRESTERS 


The  G-E  Aluminum  Arrester  for  elec- 
tric railway  service  has  proved  for  years 
that  it  will  protect  against  lightning.  It 
is  an  electrolytic  safety  valve  and  an 
aluminum  condenser  in  one.  It  is  easy 
to  install  and  is  economical  in  upkeep. 

Roads  that  have  installed  these  arresters 
have  been  practically  immune  from  lightning 
troubles.  They  have  given  better  transporta- 
tion at  less  cost  to  themselves. 

We  have  a  stock  on  hand  but  transportation 
is  uncertain.  Order  now  to  get  the  highest 
class  protection  during  1919. 


General  Electric  Company 


Atlanta,  Oa. 
Baltimore,  Md. 
Binnlnrbam.  Ala. 
Boaton,  Mass. 
Bufflalo,  N.  Y. 
Butte,  Moot. 
Charleston,  W.  Va. 
Cfaarlotte.  M.  C. 
Chattanooga.  Tenn. 
Chlcaro.  111. 
Cincinnati.  Ohio 
Cleveland.  Ohio 


Columbus.  Ohio 
'Dallas.  Tex. 
Dajrton,  Ohio 
Denver,  Colo 
Detroit.  Mich. 
Des  Moines.  Iowa 
Duluth.  Minn. 
Elmira.  N.Y. 
Erie.  Pa. 
•El  Paso,  Tex. 
Fort  Wayne.  Ind. 
Hartford.  Conn. 


General  Office:  Schenectady,  N.  Y. 

ADDRESS  NEAREST  CITY 


•Houston.  Tex. 
Indianapolis.  Ind. 
Jacksonville.  Fla. 
Joplin,  Mo. 
Kansas  City.  Mo. 
Enoxville,  Tenn. 


Los  Anreles.  Calif. 
Louisville.  Ky. 
Memphis.  Tenn. 
Milwaukee.  Wis. 
Minneapolis,  Minn. 
Nashville.  Tenn. 


New  Haven.  Conn. 
Kew  Orleans.  La. 
New  York.  N.Y. 
Niagara  Falls,  N.Y. 
•Okl.ahonia  C.  Okla. 
Omaha.  Neb. 
Philadelphia.  Pa. 
Pittsburgh.  Pa. 
Portland,  Ore. 
Providence,  R.  I. 
Richmond.  Va. 
Rochester.  NY. 


St.  Louis,  Mo. 
Salt  Lake  City,  Utah 
San  Francisco  Calif. 
Schenect<idy.  N.  Y. 
Seattle.  Wash. 
Spokane.  Wash. 
Springfield.  Mass. 
Syracuse.  N.  Y. 
Toledo.  Ohio 
Washington.  D.  C. 
Youngstown.  Ohio 


.-ItlillllllllllllMI 


*8outhwest  General  Electric  Company.     For  Canadian  Business  refer  to  Canadian  General  Electric  Company.  Ltd..  Toronto.  Ont.  i 

General  Foreign  Sales  Office,  Schenectady,  N.  Y.;  120  Broadway.  New  York  City;  83  Cannon  St.,  London.  E.  C,  England.  i 
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Safety  Rules  Produce  Best 

Results  When  Few  and  Specific 

THE  very  excellent  efforts  of  the  advocates  of  ac- 
cident reduction  may  partly  defeat  their  ends  by 
too  great  wideness  of  scope.  In  the  desire  to  promote 
general  safety  the  propaganda  may  be  spread  out  too 
thin.  It  is  usually  better  to  concentrate  attention 
upon  a  few  definite  and  considerable  dangers  which  exist 
on  a  given  property,  dangers  which  are  readily  recog- 
nized by  the  men  who  have  it  in  their  power  to  reduce 
them.  A  good  example  of  this  is  the  recent  poster  on 
"wyeing"  put  out  by  the  Ontario  Safety  League  of 
Toronto.  It  says:  "Mr.  Motorman,  when  you  throw 
on  the  reverse  to  'Y'  you  cannot  see  plainly  where  your 
car  is  going.  Make  sure  the  conductor  is  on  the  job 
on  the  back  platform.  Mr.  Conductor,  when  your  car 
is  backing  at  a  'Y'  your  place  is  on  the  back  platform 
ready  to  give  the  motorman  the  bell.  You  are  then 
the  eyes  of  the  car."  This  is  concrete;  it  is  simple; 
it  has  evidently  been  called  for  by  some  conspicuous 
hazards.  The  important  thing  about  all  safety  sug- 
gestions or  rules  is  to  aim  them  first  at  the  most  prolific 
sources  of  accident.  The  emphasis  can  easily  be  shifted 
from  time  to  time,  and  from  place  to  place,  as  indeed 
it  should  be  if  for  no  other  reason  than  that  variety 
is  the  spice  of  safety  interest  as  well  as  of  life  generally. 


War  Labor  Board  Deplores 

Public  Reluctance  to  Aid  Railways 

A  POINTED  admonition  to  the  public  that  it  should 
not  dally  in  doing  its  duty  to  the  electric  railway 
industry  was  recently  given  to  a  Denver  citizens'  com- 
mittee by  Charlton  Ogburn,  examiner  in  charge  of  the 
electric  railway  department  of  the  National  War  Labor 
Board.  While  Mr.  Ogburn's  words,  as  abstracted  else- 
where this  week,  simply  indicate  once  more  an  attitude 
of  concern  on  the  part  of  the  board  for  not  only  the 
economic  welfare  of  employees  but  also  the  financial 
preservation  of  utilities,  one  can  see  in  the  very  reitera- 
tions of  this  second  point  an  impatience  with  public 
stupidity  or  unwillingness  in  hesitating  to  fulfill  its 
obligations. 

A  large  part  of  the  public  is  suspicious  because  so 
many  railways  have  broken  their  long  silences  by  cam- 
paigns for  "telling  facts"  only  when  their  hide  became 
pinched  between  a  fixed  fare  and  increased  costs.  On 
the  other  hand,  public  leaders  should  be  intelligent 
enough  to  know,  and  to  try  to  bring  others  to  know, 
that  no  matter  how  backward  a  company's  publicity 
policy  has  been  in  the  past,  the  railway  is  still  essential 
to  public  welfare  and  must  not  be  allowed  to  go  to  ruin. 

The  responsibility  of  public  leaders  was  well  sum- 
marized by  William  H.  'Taft,  co-chairman  of  the  War 
Labor  Eoard,  when  he  sent  to  the  recalcitrant  City 
Council  of  Memphis  a  letter  in  part  as  follows: 


It  is  not  fair  that  the  public  should  take  advantage  of 
a  public  utility  company  and  hold  it  down  to  an  ante-war 
contract  in  this  regard  [to  escape  paying  the  cost  of  trans- 
portation in  war  times].  ...  We  should  think  that 
the  equity  of  the  company  in  this  matter  should  appeal  to 
the  fair-minded  people  of  Memphis  and  to  their  representa- 
tives in  your  honorable  body. 

The  leaders  in  Memphis  took  no  heed,  and  a  receiver- 
ship resulted.  But  as  Mr.  Taft  continued,  courts  can- 
not borrow  money  any  better  than  the  companies  if 
they  cannot  give  any  better  security.  We  insist,  there- 
fore, that  a  constructive  rather  than  destructive  means 
of  meeting  the  situation  is  demanded.  Cities  such  as 
Memphis  and  New  York  are  only  causing  needless 
sufferings  for  themselves  and  their  citizens  by  refusing 
to  listen  to  the  warnings  of  the  War  Labor  Board. 


The  Labor  Organization 

and  Legal  Responsibility 

DISREGARD  of  contract  obligations  by  organized 
labor,  so  frequently  the  cause  of  strikes  on  electric 
railways,  has  again  directed  attention  to  the  question, 
"Why  should  not  trade  unions  be  compelled  to  in- 
corporate?" John  H.  Walker,  president  of  the  Illinois 
Federation  of  Labor,  answers  this  query  in  a  recent 
issue  of  Manufacturers'  News  and  some  of  the  points 
which  he  makes  are  worthy  of  discussion. 

In  brief,  Mr.  Walker's  argument  is  that  there  is  no 
similarity  between  the  methods  by  which  the  men  who 
become  officers  and  members  in  a  corporation  are 
selected  and  the  methods  by  which  men  become  members 
or  officers  of  a  labor  union.  The  result,  he  says,  is  that 
members  or  officers  of  a  corporation  are  able*  to  protect 
themselves  in  making  a  choice  of  their  associates,  while 
the  labor  unions  do  not  have  the  time,  the  facilities  or 
money  to  discriminate  in  the  selection  of  their  members 
or  officials.  He  maintains,  however,  that  usually  the 
trade  union  influences  its  members,  as  far  as  it  can,  to 
live  up  to  contracts,  and  penalties  are  imposed  where 
this  is  not  done. 

The  trouble  with  Mr.  Walker's  statement  is  that  some 
of  the  points  which  he  makes  have  not  been  proved  true 
by  experience.  It  is  too  evident  that  the  average  labor 
union  does  not  draw  the  line  on  the  unfit  when  adding  to 
its  membership.  Its  object  seems  to  be  "quantity  rather 
than  quality,"  and'the  result  is  a  heterogeneous  mixture 
of  individuals  who  sometimes  refuse  to  "stay  put"  when 
the  terms  of  an  agreement  are  not  to  their  liking.  Mr. 
Walker  says  about  this  class  of  members:  "The  poor 
devil  who  is  uninformed  or  not  just  normal  in  disposi- 
tion is  here  and  must  make  a  living.  Do  you  want  the 
workers  to  assume  all  responsibility  for  him,  or  do  you 
want  him  left  alone  to  be  used  unjustly  to  his  own 
injury  and  to  the  injury  of  the  other  workers?"  How 
does  the  union  president  reconcile  this  statement  with 
his  excuse  that  proper  discrimination  is  prevented  by 
the  lack  of  time,  money  and  other  facilities.     The  fact 
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appears  to  be  that  these  organizations  want  all  the 
members  they  can  get  so  that  they  may  gain  their  point 
by  force  of  numbers. 

We  are  making  no  argument  here  against  the  right  of 
workmen  to  organize.  We  do  maintain  our  belief,  how- 
ever, that  labor  organizations  should  be  made  legally 
responsible  so  that  employers  will  be  justified  in  dealing 
with  them.  No  sane  persons  will  say  that  employers 
have  a  monopoly  on  honor  or  that  a  broken  contract  is 
always  due  to  the  employees.  On  the  other  hand,  we 
contend  there  can  be  no  disputing  the  fact  that  or- 
ganized labor  should  not  put  itself  beyond  the  juris- 
diction of  the  courts  when  the  question  of  liability  for 
disregard  of  solemn  agreement  is  an  issue.  It  is  assumed 
that  persons  who  sign  a  contract  do  so  with  eyes  open 
and  they  should  be  ready  to  take  the  consequences.  The 
past  few  years  have  shown  the  desirability  of  maintain- 
ing harmonious  relations  between  capital  and  labor,  and 
the  future  will  hold  a  better  prospect  if  all  parties  to  an 
agreement  are  placed  in  a  position  where  they  can  be 
punished  for  acts  or  evasions  which  have  a  tendency  to 
disturb  such  relations. 


A  Strikingly  Complete 

Report  on  a  Vital  Subject 

THE  abstracts  which  we  have  been  printing  of  the 
Public  Service  Railway  on  its  proposed  zone  system 
of  fares  were  completed  last  week.  One  would  have  to 
go  back  a  great  many  years,  possibly  as  far  back  as  the 
historic  report  made  by  the  Boston  railway  officials 
on  their  visit  to  Richmond  in  1888  when  they  decided 
that  electric  power  was  feasible  for  a  large  city  prop- 
erty, to  find  an  electric  railway  report  which  has  at- 
tracted so  much  attention  from  other  companies.  The 
reason  for  this  interest  is  not  far  to  seek.  In  the  first 
place,  no  topic  is  of  greater  importance  now  than  that 
of  a  schedule  of  fares  which  will  appeal  to  the  public 
as  reasonable  and  yet  will  yield  the  return  necessary  to 
keep  a  railway  company  in  good  financial  condition. 
In  the  second  place,  the  preliminary  study  made  by  the 
company  to  solve  this  problem,  so  far  as  its  own  prop- 
erty was  concerned,  was  most  extensive,  taking  the 
greater  part  of  the  time  of  several  of  its  major  officers 
for  some  seven  months  and  requiring  the  employment 
of  outside  experts  as  well  as  of  an  extended  staff  of 
clerks,  checkers  and  other  employees  reaching  a  maxi- 
mum number  of  171.  Finally,  the  conclusions  reached  as 
to  the  proper  fare  to  be  charged,  though  based  on  a 
scientific  analysis  of  the  cost  of  car  operation,  is  en- 
tirely new  in  electric  railway  practice,  and  accompany- 
ing it  there  has  been  developed  a  most  ingenious  method 
of  collecting  and  accounting  for  the  fares  proposed. 

It  is  true  that  the  company  does  not  speak  of  the 
system  as  being  applicable  to  other  properties.  It  was 
developed  for  the  conditions  existing  in  New  Jersey, 
which  in  some  respects  are  peculiar,  as  explained  in 
the  report.  Nevertheless,  the  effort  put  upon  the  un- 
dertaking by  the  company  must  be  of  great  value  to 
other  railways.  By  this  we  do  not  mean  that  the  actual 
rates  established  for  the  stand-by  charge  and  for  the 
movement  charge  in  New  Jersey  would  apply  to  other 
railways  or  that  in  other  circumstances  it  might  not 
be  advisable  to  shift  some  of  the  theoretical  stand-by 
charge  from  the  short-haul  to  the  long-haul  passenger 
or  vice  versa.  This  would  have  to  be  determined  on 
each  property  separately.  Indeed,  in  such  a  radical 
change  in  electric  railway  practice  as  is  involved  in  an 
abandonment  of  the  uniform  nickel  fare,  many  plans 


undoubtedly  will  be  proposed  and  probably  will  have  to 
be  tried  before  an  ideal  solution  for  each  property  will 
be  reached.  But  it  is  safe  to  say  that  the  more  trained 
minds  that  can  be  put  upon  this  problem  and  the  more 
that  the  industry  in  general  approaches  it  without 
prejudice  and  preconceived  opinions  the  better.  It 
was  with  this  spirit  that  the  Public  Service  Railway 
undertook  the  problem  and  it  was  because  of  this  spirit 
that  it  was  able  to  break  away  from  old  traditions.  It 
is  only  in  this  way  that  the  correct  answer  will  be 
reached. 


High  Spots  for  Electric  Railway 
Men  in  the  A.  R.  E.  A.  Meeting 

MANY  of  the  reports  presented  at  the  recent  meet- 
ing of  the  American  Railway  Engineering  Associa- 
tion in  Chicago  have  a  close  connection  with  electric 
railway  affairs.  Notable  among  them  in  this  respect 
is  the  report  of  the  committee  on  rail  as  it  gives  the  re- 
sults of  important  studies  made  during  the  past  year 
on  rail  breakage,  rail  specifications,  rail  testing,  rail 
joints  and  joint  testing  and  frictionless  rail.  The  sec- 
tion on  rail  joints,  for  instance,  should  be  of  especial 
interest  to  electric  railway  trackmen  because  the  results 
of  the  committee's  tests  indicate  that  there  is  much 
virtue  in  the  ordinary  splice  bar  provided  it  is  cor- 
rectly designed  and  is  subjected  to  proper  heat  treat- 
ment. It  also  appears  that  there  is  little  if  any  differ- 
ence in  strength  as  between  six-hole  and  four-hole  bars 
of  the  same  cross-section.  While  the  latter  point  has 
been  fairly  well  proved  in  electric  railway  service,  it 
is  a  source  of  satisfaction  to  have  the  question  settled 
authoritatively.  The  shorter  bars  naturally  weigh  less, 
cost  less,  have  fewer  bolts  and  require  a  shorter  bond 
when  the  bond  is  outside  of  the  splice  bar.  It  is  further 
stated  in  the  report  that  the  customary  length  of 
four-hole  bars  may  safely  be  reduced  from  23  i  in.  to 
18*  in.  without  decreasing  their  efficiency.  Another 
point  made  was  to  the  effect  that  the  ordinary  bar, 
when  redesigned,  heat  treated,  and  used  with  heat- 
treated  bolts  will  develop  greater  strength  than  either 
of  two  otherwise  stronger  types  of  splice  bars,  untreated. 
A  standard  method  of  tests  for  rail  joints  which  pro- 
vides uniform  ■  laboratory  testing  procedure  has  been 
wanting  and  this  lack  is  now  supplied  by  the  method 
proposed  by  the  rail  committee. 

In  connection  with  the  proposed  modifications  in 
rail  specifications,  the  hydraulic  or  quick  bend  method 
of  testing  is  suggested  as  an  alternative  for  the  drop 
test  because  it  gives  more  complete  information,  is 
quicker,  and  the  breaks  are  nearly  always  normal  ten- 
sion breaks  of  the  part  in  tension,  which  is  very  fre- 
quently not  true  in  the  drop  test. 

The  important  subject  of  transverse  fissures  in  rails 
was  under  investigation  in  many  quarters  and  consider- 
able progress  was  made.  Evidence  seems  to  be  accu- 
mulating which  indicates  that  both  mill  practice  and 
chemical  composition  have  more  to  do  with  their  forma- 
tion than  has  generally  been  ascribed  to  these  factors 
and  that  they  are  not  fatigue  fractures  as  has  been 
supposed.  Among  other  things,  it  has  been  found 
that  high  phosphorous  streaks  are  present  in  certain 
types  of  transverse  fissures,  and  such  fissures  have 
been  found  in  rails  which  have  never  been  in  service. 

The  committee  on  economics  of  railway  operation 
presented  a  report  on  reclamation  and  utilization  of 
scrap  material  which  is  now  a  subject  of  the  greatest 
importance.     Until  recently,  railroads  have  been  waste- 
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ful  and  indifferent  with  one  of  their  largest  assets — 
material.  Meanwhile,  the  scrap  dealers  were  reaping 
a  harvest  in  selling  reclaimed  materials  back  to  the 
railroads. 

The  electric  roads  are  now  saving  thousands  of 
dollars  annually  through  the  work  of  the  reclamation 
service.  The  work  started  with  straightening  and  re- 
threading  bolts  which  are  so  largely  used  in  the  way 
and  equipment  departments.  It  has  now  been  extended 
to  other  materials  by  means  of  electric,  thermit  and 
oxy-acetylene  welding.  This  report  should  be  read  by 
electric  railway  managers  and  engineers. 

The  report  of  the  committee  on  wooden  bridges  and 
trestles  contains  a  classification  of  the  uses  of  lumber 
which  emphasizes  the  many  ways  in  which  railroads 
use  lumber.  The  committee  presented  a  tentative  re- 
port covering  proposed  general  specifications  and  classi- 
fication and  grading  rules  for  timber  and  lumber  which 
it  hopes  can  be  referred  to  as  standard  for  material  of 
this  kind  under  all  circumstances.  The  work  is  hercu- 
lean but  its  accomplishment  in  the  manner  proposed 
would  be  of  the  greatest  benefit  to  all  users  and  manu- 
facturers of  railroad  lumber  and  timber. 

We  have  here  briefly  noted  some  of  the  more  im- 
portant matters  which  the  American  Railway  Engineer- 
ing Association  has  under  investigation  because  so  many 
of  them  cover  subjects  in  which  electric  railway  officials 
are  greatly  interested  and  a  careful  reading  of  the  full 
reports  will  be  found  well  worth  while. 


The  Skip  Stop 

Is  Worth  Saving 

REPORTS  for  the  full  year  of  1918  announced  by 
various  companies  are  too  few  in  number  as  yet  to 
give  any  adequate  information  on  the  effect  of  the  skip- 
stop  system  as  indicated  by  the  relation  of  car-hours  and 
car-miles  operated.  We  have  no  doubt,  however,  that  the 
properties  which  have  made  proper  use  of  this  system 
for  an  extended  period  will  make  an  improved  showing 
in  the  item  of  "miles  per  hour."  For  this  reason  it  is 
to  be  regretted  that  the  authorities  here  and  there  are 
ordering  a  restoration  of  the  old  system  of  frequent 
stops  which  can  serve  no  good  except  to  please  interested 
property  owners  and  accommodate  a  small  percentage  of 
the  riders. 

In  this  connection  it  is  interesting  to  hear  reports 
from  some  of  the  companies  which  were  authorized  to 
eliminate  certain  stops  about  the  time  that  new  rates  of 
fare  were  put  into  effect.  These  companies  report  that 
the  necessity  of  collecting  fares  of  more  than  one  unit 
slowed  up  the  car  movement  to  such  an  extent  that  their 
only  salvation  was  in  the  saving  of  time  due  to  the  skip- 
stop  system.  Without  the  advantages  of  this  system 
there  must  have  been  a  noticeable  deterioration  of  serv- 
ice due  to  the  slower  movement  of  cars  and  consequent 
congestion  in  crowded  districts. 

We  cannot  understand  why  the  authorities  in  certain 
cities  are  acting  so  hastily  to  revert  to  the  former  method 
of  operation  when  the  reports  from  Detroit,  Philadel- 
phia, Toledo  and  other  places  where  careful  studies  have 
been  made,  indicate  that  the  elimination  of  unnecessary 
stops  has  distinct  advantages  for  the  public  as  well  as 
for  the  utility.  The  testimony  of  Mr.  Swartz  of  Toledo 
of  the  increased  safety  from  the  skip  stop,  published  in 
this  week's  issue  of  the  paper,  is  corroborative  of  similar 
testimony  from  Detroit  and  is  notable  evidence  of  one 
advantage  gained  by  the  public  from  the  skip  stop. 
It  may  be  contended  that  the  war  is  over,  but  this  is  no 


excuse  for  going  back  to  wasteful  practices.  It  is  to  be 
hoped  that  the  people  have  taken  to  heart  some  of  the 
lessons  of  recent  years.     Ignorance  is  no  longer  bliss. 

New  England  Points  the  Way 

to  Public  Support  of  Electric  Lines 

A  KEENER  sense  of  the  responsibility  of  the  State 
for  continued  electric  railway  service  seems  to  be 
possessed  by  New  England  than  by  other  sections  of 
the  country.  This  is  particularly  the  case  in  Massa- 
chusetts and  Connecticut,  which,  from  an  electric  rail- 
way point  of  view,  are  by  far  the  most  important, 
possessing  together  about  three  times  as  many  cars  and 
miles  of  electric  track  as  the  four  other  states  of 
New  England  combined. 

It  may  be  that  several  abandonments  of  electric 
railway  properties  in  this  section  have  brought  close 
home  to  the  public  and  the  authorities  the  essential 
nature  to  the  community  of  this  kind  of  transportation. 
It  may  also  be  that  a  pioneer  movement  as  regards 
the  proper  financial  treatment  of  electric  railways  is 
beginning  in  New  England  just  as  that  part  of  the 
country  took  a  leading  position  thirty  years  ago  as  to 
the  early  electrical  equipment  of  these  same  railways. 
Whatever  the  cause,  the  movement  as  well  as  the  forms 
that  it  is  taking  are  worthy  of  note. 

In  Massachusetts  the  tendency  is  marked  toward  di- 
rect aid  from  the  State  treasury  to  make  up  deficits 
where  they  occur  from  railway  operation.  The  Boston 
Elevated  contract  was  the  pioneer  in  this  line.  In  this 
case,  the  State  trustees  are  expected,  under  the  law, 
to  adjust  the  fare  to  cover  deficits,  although  the  State 
stands  back  of  the  company,  for  each  fiscal  period  of 
a  year,  to  make  good  any  loss  from  operation,  including 
in  operating  charges  both  depreciation  and  obsolescence. 
During  the  last  six  months  of  1918  the  deficit  for  which 
the  State  thus  became  liable  aggregated  more  than 
$3,000,000.  In  the  "50-50"  bill  of  the  Bay  State  sys- 
tem, however,  the  State  would  defray  half  of  the  expense 
beyond  5  cents  of  carrying  passengers  on  the  electric 
lines,  the  car  rider  to  pay  the  other  half.  In  both  of 
these  instances,  the  State  would  collect  its  payments  to 
the  companies  from  the  communities  benefited.  The 
same  general  plan  is  recommended  by  the  Public  Service 
Commission  of  Massachusetts  for  other  parts  of  the 
State. 

In  Connecticut,  the  State  authorities  also  recognize 
the  seriousness  of  the  situation,  though  fhey  are  hop- 
ing to  relieve  it  without  direct  State  aid.  Hence  there 
arise  the  recommendations,  abstracted  in  this  issue,  of 
the  special  investigating  commission  for  a  temporary 
deferment  of  taxes,  a  temporary  positive  relief  from 
pavement  and  bridge  charges,  and  other  means  of  bring- 
ing dovra  the  cost  of  service.  In  New  Hampshire,  too, 
solicitude  is  being  felt  for  the  fate  of  the  electric  lines, 
and  remedial  legislation  is  being  urged  on  the  Slate 
by  the  Public  Service  Commission  somewhat  along  the 
lines  being  followed  in  Massachusetts  and  Connecticut. 

These  are  favorable  signs  of  an  awakened  public 
conscience,  or  perhaps  we  should  say  a  clear  realization 
that  electric  roads  constitute  one  of  the  fundamentals 
of  public  welfare.  It  is  not  every  citizen  that  can 
purchase  an  automobile  to  take  him  about  if  the  trol- 
leys fail.  In  the  interest  of  the  entire  community  these 
essential  means  if  transportation  must  be  kept  alive 
and  capable  of  giving  good  service.  This  fact  is  one 
which  other  sections  of  the  country  besides  New  Eng- 
land should  understand. 
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New  Akron  Terminal  in  Operation 

The  Interurban  Terminal  of  the  Northern  Ohio  Traction  &  Light  Company  Handles 

Between  10,000  and  15,000  Passengers  a  Day  with  an  Average  Five-Minute 

Train  Schedule  from  6  a.m.  to  6  p.m. 


THE  recent  com- 
pletion of  the 
train  shed  of  the 
Northern  Ohio  Trac- 
tion &  Light  Com- 
pany's new  terminal 
permits  the  company 
now  to  apply  the  latest 
methods  in  providing 
for  the  convenience 
and  safety  of  patrons 
who  furnish  its  large 
interurban  business. 
A  short  description  of 
the  construction  fea- 
tures of  this  building, 

together  with  several  reproductions  of  construction 
drawings,  appeared  in  the  issue  of  this  paper  for  March 
9,  1918,  page  465.  The  building  proper  was  finished  and 
the  offices  of  the  company  opened  on  May  1,  the  train 
shed  being  completed  about  eight  months  later.  A  large 
business  is  now  being  handled. 

The  new  terminal  is  located  in  the  heart  of  the  city 
on  Main  Street  from  which  the  proposed  North  Hill 
viaduct  will  extend  across  the  Cuyahoga  Valley  so  that 
ultimately  trains  arriving  and  leaving  the  terminal  will 
travel  only  on  Main  Street.  The  main  transfer  point 
of  the  city  lines  is  one  block  away.  Before  the  new 
terminal  was  constructed  interurban  cars  were  loaded 


THE   WAITING    U()0-\I.    WllHME    I'LKAHIXG  STATELINES.S  PREVAIL.S 


on  the  street.  This 
practically  tied  up 
a  whole  block  on 
Main  Street  in  the 
busiest  section  of  the 
town,  as  part  of  the 
time  the  cars  parked 
on  both  tracks  and 
practically  all  of  the 
time  the  south-bound 
track  was  occupied. 

The  general  layout 
of  the  terminal  build- 
ing and  train  shed  is 
shown  in  one  of  the 
drawings  reproduced 
on  page  682,  and  another  gives  the  ground  floor  plan  in 
more  detail.  Through  the  front  corridor  one  enters 
a  spacious  waiting  room,  the  interior  finish  of  which 
is  Caen  stone  on  walls  and  ceilings  with  Tennessee 
marble  wainscoting  and  floor.  The  seats,  of  which  there 
are  two  groups  on  each  side  of  the  aisle  from  the 
corridor  to  the  ticket  office,  are  of  old  English  finish.  The 
ticket  office  is  of  marble  construction  throughout. 
Entrance  to  trains  is  at  the  right  of  the  ticket  office 
while  incoming  passengers  enter  at  the  left. 

On  the  south  side  of  the  waiting  room  is  a  telephone 
lobby  with  five  booths.  From  this  there  is  direct  en- 
trance to  a  lunch  room  and  a  restaurant  on  the  ground 


ENTRANCE     TO     THE     SUBWAY,     SHOWING     THE     TRACK 
ANNOUNCEMENT    BOARD 


THE  SUBWAY  WITH  ITS  LUCID   DIRECTIONS  TO 
PASSENGERS 
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floor  and  to  a  more  artistically  decorated  restaurant 
in  the  basement.  The  telephone  lobby  also  furnishes 
entrance  to  the  men's  retiring  room,  which  will  contain 
a  barber  shop  on  the  ground  floor  and  toilet  facilities 
in  the  basement.  The  women's  retiring  room  is  also 
on  the  south  side  of  the  waiting  room.  At  the  north 
end  of  the  waiting  room  is  a  check  room,  for  both 
parcels  and  baggage,  and  a  lost  and  found  department. 
Here  on  the  wall  is  a  cork  bulletin  board,  and  no  papers 
of  any  sort  are  allowed  on  the  walls  of  the  room  else- 
where than  on  this  board.  The  entire  west  side  of  the 
room  is  occupied  by  news,  candy  and  cigar  stands,  and 
accessible  over  a  marble  ledge  are  the  wares  of  a  drug 
store  occupying  the  store  space  adjacent  to  the  lunch 
room.  The  lunch  room,  restaurants,  drug  store,  cigar 
store  and  all  inside  concessions  are  leased  to  the  Union 
News  Company. 

Before  boarding  trains  passengers  are  required  to 
purchase  tickets  which  are  canceled  by  the  gateman 
at  the  "Entrance  to  Trains"  door.  This  leads  directly 
to  a  stairway  which  gives  access  to  an  underground 
passageway,  from  which  passengers  come  up  again  to 
concrete  platforms  between  the  tracks  in  the  train  shed. 
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Special  attention  is  called  to  the  provisions  made  to 
prevent  confusion  of  passengers.  When  the  train  is 
ready  it  is  announced  through  annunciator  horns 
located  on  the  east  wall  of  the  w^aiting  room  and 
through  similar  horns  located  in  the  retiring  rooms  and 
restaurants.  The  announcing  can  be  done  either  by 
the  trainmaster  in  the  signal  tower,  seen  in  the  back- 
ground in  one  of  the  illustrations,  or  by  the  gateman 
from  a  booth  near  the  head  of  the  tunnel  stairs.  Before 
a  passenger  enters  the  tunnel  he  sees  the  announcement 
board  at  the  head  of  the  stairs,  and  in  the  tunnel 
each  track  is  clearly  marked.  In  the  train  shed,  over- 
head boards  again  signify  the  track  upon  which  a 
desired  train  stands. 

All  trains  enter  the  shed  from  the  south  end  and  as 
they  approach  the  entrance  the  trainmaster  in  the  signal 
tower  throws  the  proper  air-controlled  switch  at  the 
same  time  setting  to  red  a  light  at  the  north  end  of 
the  track.  One  minute  before  leaving  time  the  gate- 
man  locks  the  door  and  clears  the  red  signal. 

At  the  present  time  track  No.  1  is  used  as  a  baggage ' 
track  and  baggage  is  unloaded  direct  from  trucks  onto 
a  platform  outside  the  check  room.  From  here  it  is 
moved  directly  into  the  baggage  cars,  never  being 
placed  inside  the  building  unless  it  is  to  remain  over 
night.  The  Canton  local  uses  track  2  and  the  Can- 
ton limited  track  3.  As  the  local  leaves  on  the  even 
hour  and  the  limited  on  the  half  hour,  passengers  are 
never  simultaneously  boarding  two  trains  from  the 
same  platform.  This  is  true  throughout  the  station. 
Track  4  is  used  by  the  Cleveland  local,  track  5  by  the 
Cleveland  limited  and  track  6  by  the  Akron-Kent- 
Ravenna  local,  each  of  these  tracks  being  served  by 
an  individual  platform.  Track  7  is  for  special  and 
private  cars  and  track  8  is  at  present  used  for  storage 
purposes. 

It  is  estimated  that  between  10,000  and  15,000  persons 
are  handled  through  the  terminal  every  day,  and  108 
trains  leave  the  terminal  daily.  The  first  cars  out 
of  the  terminal  north  and  south  leave  at  5  a.m.  From 
this  time  on  hourly  local  service  is  maintained  in  each 
direction  and  hourly  limited  service  to  Cleveland  from 
6.10  a.m.  until  9.10  p.m.,  with  the  last  car  leaving 
at  12  o'clock  midnight.  Limited  trains 
leave  every  two  hours  for  the  South 
from  7.30  a.m.  until  5.30  p.m.  with 
an  additional  limited  at  11.30  p.m.  A 
thirty-minute  schedule  is  operated 
over  the  Kent-Ravenna  branch  from 
4.50  a.m.  until  8.20  p.m.  and  then 
hourly  until  11.20  p.m.  Six  baggage 
trains  a  day  are  operated  through  the 
terminal,  one  a  through  train  to  De- 
troit daily  except  Sunday,  and  bag- 
gage is  checked  just  as  on  a  steam 
road.  Between  the  hours  of  6  a.m. 
and  6  p.m.  a  train  arrives  at  and  one 
leaves  the  terminal,  on  an  average, 
every  ten  minutes. 

The  terminal  employees  include  one 
station  master;  two  gatemen;  two 
trainmasters;  two  car  inspectors;  two 
train-shed  janitors;  one  building  jani- 
tor; two  checkroom  clerks;  two  por- 
ters in  the  men's  retiring  room;  two 
matrons,  and  four  ticket  agents.  The 
waiting  room  is  mopped,  scrubbed  and 
TRAIN  SHED  disinfected    every    night    and    main- 
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tained  during  the  day  like  the  lobby  of  a  first-class  hotel. 
All  general  offices  of  the  company  are  at  the  new 
terminal  and  occupy  the  entire  building  with  the  excep- 
tion of  a  few  rooms  on  the  fourth  floor.  The  corridors 
throughout  the  building  have  Georgian  and  white 
Italian  marble  wainscoating  and  floors  and  the  wood- 


INTERIOR     OF     THE     TRAIN     SHED,     SHOWING     THE 
TRANCE    AND    THE    SIGNAL    TOWER    IN    THE 
CENTER  BACKGROUND 


EX- 


Graphic  Record  of  Limited  Train  Operation 

HE.  CHUBBUCK,  vice-president  executive  of  the 
.Illinois  Traction  System  has  had  made  up  and  hung 
in  his  office  a  chart  which  shows  graphically  the  daily 
running  time  of  each  of  the  six  fast  trains  operating 
between  Peoria  and  St.  Louis.  There  are  two  parlor 
car  trains  and  one  sleeper  each  way  per  day.  The 
chart,  which  covers  a  period  of  one  month  and  is  kept 
up  each  day,  shows  at  a  glance  whether  each  train  was 
on  schedule  or  the  number  of  minutes  delay.  If  there 
is  any  considerable  delay  the  reason  is  entered  under  the 
drop  in  the  otherwise  horizontal  line. 

The  numbers  at  the  top  and  center  of  the  chart 
represent  the  days  of  the  month.  The  upper  three 
forms  are  for  the  trains  running  from  Peoria  to  St. 
Louis  and  the  lower  three  for  those  operating  in  the 
reverse  direction.  In  the  first  three  of  these  forms  the 
first  vertical  line  represents  Peoria,  the  starting  point, 
and  is  black.  The  second  line,  representing  Springfield, 
is  red,  and  the  third,  representing  both  St.  Louis,  the 
finishing  point,  and  Peoria,  again  the  starting  point  for 
the  following  day,  is  black,  and  so  on.  The  horizontal 
lines  are  all  red  except  the  top  one  which  is  black.  The 
train  line  is  put  on  with  heavy  red  crayon  and  shows 
very  plaihly.  Each  horizontal  space  represents  a  period 
of  fifteen  minutes. 

Train  No.  91  is  a  through  sleeper  leaving  Peoria  at 
11.30  p.m.  and  arriving  in  St.  Louis  at  6.50  a.  m.    This 


work  is  old  English.  The  outside  of  the  building  is 
terra  cotta  with  granite  finish.  There  is  an  electric 
globe  in  every  cornice  opening  around  the  top,  and  a 
large  electric  sign  will  soon  be  erected  on  each  side 
of  the  marquise. 

American  Welding  Society  Holds 
First  Meeting 

THE  first  meeting  of  the  American  Welding  Society 
for  forming  a  permanent  organization  was  held  in 
the  United  Engineering  Societies  Building,  New  York 
City,  on  March  28.  Prof.  C.  A.  Adams  called  the  meet- 
ing to  order  and  gave  a  brief  address  on  the  temporary 
association  which  had  been  formed  which  had  led  to 
this  meeting.  A  form  of  constitution  and  by-laws 
proposed  by  the  temporary  committee  on  welding  was 
adopted  as  a  whole,  after  which  the  following  officers 
were  elected:  President,  C.  A.  Adams;  vice-president 
for  one  year,  J.  M.  Moorehead;  vice-president  for  two 
years,  G.  L.  Brunner;  directors  for  one  year,  W.  M. 
Beard,  M.  H.  Roberts,  M.  M.  Smith,  L.  D.  Lovekin, 
Alexander  Churchward,  W.  H.  Patterson,  W.  J.  Jones 
and  C.  A.  McCune;  directors  for  two  years,  R.  R. 
Browning,  A.  S.  Kinsey,  Victor  Mauck,  E.  L.  Hirt,  J. 
F.  Lincoln,  H.  M.  Hobart,  D.  C.  Alexander  and  H.  R. 
Swartley,  Jr.;  directors  for  three  years,  L.  H.  Davis, 
E.  L.  Mills,  D.  B.  Rushmore,  James  Burke,  D.  H.  Wil- 
son, Jr.,  Hermann  Lemp,  C.  J.  Nyquist  and  Alexander 
Jenkins.  Prof.  Elihu  Thomson  was  elected  as  the  first 
honorary  member. 

A  resolution  was  adopted  holding  the  charter  of  the 
society  open  for  ten  days  so  that  those  filing  applications 
before  April  8  can  enter  as  charter  members. 

A  meeting  of  the  directors  elected  was  held  immedi- 
ately after  the  society  adjourned,  at  which  H.  C.  Forbes 
was  chosen  as  permanent  secretary  for  the  society 
and  W.  E.  Symons  as  treasurer. 
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FEBRUARY   CHART   RECORD   OF   LIMITED   TRAIN   OPERA- 
TION  ON   THE   ILLINOIS   TRACTION  SYSTEM 

train  was  on  time  at  its  destination  during  February 
although  it  left  Peoria  one-half  hour  late  on  Feb.  22 
in  order  to  handle  returning  delegates  from  a  banquet. 
Train  No.  93  leaves  Peoria  at  8  a.m.  and  arrives  at  St. 
Louis  at  2  p.m.  This  train  had  a  perfect  record  for 
the  month,  as  also  did  train  No.  95  which  leaves  Peoria 
at  11  a.m.  and  arrives  at  St.  Louis  at  3  p.m. 

Concerning  trains  operating  from  St.  Louis  to  Peoria, 
train  No.  92  is  the  sleeper  leaving  at  11.45  p.m.  and 
arriving  at  7  a.m.  Train  No.  94,  which  leaves  at  9  a.m. 
and  arrives  at  3  p.m.,  was  delayed  in  arriving  only 
three  times,  due  to  line  trouble  and  orders.  Train  No. 
96,  leaving  St.  Louis  at  8.55  p.m.,  was  late  in  arrival 
only  five  times,  one  delay  being  due  to  a  trolley  break 
and  the  others  to  power  trouble  and  orders. 
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Sliding  Scale  of  Return  with 
Combined  Services 

Proposed   New  Brunswick  Resettlement   Provides 

for  Railway,  Electric  and  Gas  Service  at  Cost 

With  Reward  for  Efficiency 

THE  New  Brunswick  Power  Company,  St.  John,  N. 
B.,  Canada,  is  at  present  concerned  in  a  very  in- 
teresting proposal  in  connection  with  utility  regulation. 
An  investigating  commission  has  proposed  resettlement 
which  provides  a  most  striking  combination  of  the  ser- 
vice-at-cost  principle  with  a  sliding  scale  of  return  on 
investment,  based  on  combined  rates  for  railway,  elec- 
tric and  gas  service. 

In  1918  the  Lieutenant-Governor  in  Council  was  em- 
powered by  the  Legislative  Assembly  of  New  Brunswick 
to  appoint  a  commission  to  examine  the  condition  of  the 
company  and  make  recommendations  in  connection 
therewith.  The  members  appointed  were  Guy  W.  Cur- 
rier, chairman;  Henry  Holgate  and  Prof.  Albert  S. 
Richey.  This  commission  has  now  reported  certain 
recommendations  which  it  is  believed  will  be  of  interest 
to  electric  railway  operators. 

It  is  recommended  that  the  control  of  operation,  main- 
tenance, service  and  rates  be  vested  in  a  board  of  seven 
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NEW    BRUNSWICK    FRANCHISE— EFFECT    OF    WEIGHTED 
AVERAGE  UTILITY  RATE  ON  RATE  OF  RETURN 

For  the  purpose  of  illustration,  more  violent  fluctuations  in  the 
utility  rates  have  been  assumed  than  are  likely  to  occur  in  actual 
operation.  In  the  fifth  and  sixth  six-month  periods  the  utility 
rates  drop  27  per  cent  and  29  per  cent  respectively,  indicating 
theoretical  rates  of  return  on  the  rate  base  of  9.7  per  cent  and  9.9 
per  cent  in  the  sixth  and  seventh  six-month  periods.  The  actual 
rate  of  return  during:  these  periods  remains  at  the  maximum 
of  9  per  cent. 

Similarly,  in  the  tenth  and  eleventh  periods,  the  utility  rates 
Increase  13  per  cent  and  20  per  cent  respectively,  indicating 
theoretical  rates  gf  return  of  only  5.7  per  cent  and  5  per  cent 
In  the  eleventh  and  twelfth  periods,  while  the  actual  rate  of 
return  remains,  during  that  time,  at  the  minimum  of  6  per  cent. 
So  long  as  the  theoretical  rate  of  return  remains  between  6 
per  cent  and  9  per  cent,  the  actual  rate  of  return  coincides  with 
the  theoretical,  as  indicated. 


directors,  four  elected  by  the  company  and  three  ap- 
pointed by  the  Lieutenant-Governor  in  Council  for 
three-year  terms  at  annual  salaries  of  not  more  than 
$1,000.  Moreover,  it  is  said  that  an  experienced  public 
accountant  should  be  chosen  annually  by  the  public 
directors,  with  the  approval  of  the  company  directors, 
to  report  semi-annually  on  financial  operations. 

The  commissioners  are  of  the  opinion  that  no  spe- 
cial taxes  of  any  kind  should  be  assessed  against  the 
company,  which  should  be  required  to  pay  only  such 
property,  income  and  other  taxes  as  are  paid  by  other 
general  corporations  in   the  Province.     The  company 


should  not  be  required  to  pay  for  any  street  or  road 
repairs,  except  those  made  necessary  by  the  mainte- 
nance, renewal  or  construction  of  its  own  way  and  struc- 
tures, or  for  the -removal  of  snow  from  any  street  or 
road  or  for  any  part  of  the  cost  of  construction  of 
new  pavement  or  change  in  the  pavement.  The  com- 
pany should  not  be  required  to  pay  rental  for  the  use 
of  any  street  or  bridge  beyond  the  expense  of  mainte- 
nance of  tracks.  The  reason  given  is  that  such  tax  pay- 
ments would  be  reflected  in  the  cost  of  service  and  thus 
result  in  higher  rates. 

The  board  of  directors  would  fix  from  time  to  time 
such  rates  for  railway,  electricity  and  gas  services  as 
would  meet  but  not  exceed  the  cost  of  service,  which 
should  include  operating  expenses,  taxes,  maintenance, 
depreciation  allowance,  return  on  investment,  and  any 
other  expenditures  properly  chargeable  against  in- 
come. An  annual  allowance  of  $75,000  should  be  set 
aside  out  of  earnings  for  depreciation  (to  be  increased 
as  the  investment  increased)  until  the  fund  amounted 
to  at  least  $200,000  and  in  no  case  less  than  7  per  cent 
of  the  rate  base,  after  which  time  such  an  amount 
should  be  added  annually  as  would  keep  the  fund  intact 
at  this  sum.  The  directors  should  charge  to  the  annual 
cost  of  service,  as  a  return  on  the  rate  base  of  Jan.  1, 
1919,  7  per  cent  of  such  base,  plus  or  minus  additional 
percentages  according  to  the  fares  and  service  charges 
in  force. 

Rate  of  Return  to  Be  Between 
6  AND  9  Per  Cent 

At  the  time  of  the  semi-annual  audit,  the  accountant 
should  determine  the  average  fare  received  per  pas- 
senger, the  average  rate  per  kilowatt-hour  and  the  aver- 
age rate  per  thousand  feet  of  gas,  and  calculate  such 
average  rates  as  percentages  of  similarly  calculated  aver- 
age rates  during  the  six-month  period  from  Jan.  1  to 
June  30,  1919.  By  giving  due  weight  to  these  three 
percentages,  based  on  the  proportionate  amount  of  gross 
revenue  received  from  the  different  services,  he  should 
then  calculate  the  weighted  average  percentage  by  which 
the  rates  during  the  preceding  six  months  had  been  in- 
creased or  reduced  compared  to  those  in  effect  during 
the  period  from  Jan.  1  to  June  30,  1919. 

The  theoretical  rate  of  return  on  the  rate  base  for 
the  following  six-month  period  should  then  be  7  per 
cent  plus  one-tenth  of  1  per  cent  for  each  1  per  cent 
by  which  such  weighted  average  rate  for  service  had 
been  so  reduced.  Similarly,  the  theoretical  rate  of  return 
should  be  7  per  cent  minus  one-tenth  of  1  per  cent  for 
each  1  per  cent  by  which  such  weighted  average  rate  had 
been  so  increased.  The  actual  rate  of  return,  however, 
should  be  not  less  than  6  per  cent  or  greater  than  9  per 
cent,  notwithstanding  the  fact  that  the  theoretical  rate 
of  return  might  be  greater  than  9  or  less  than  6  per  cent. 
The  accompanying  diagram  shows  the  changes  in 
return  which  would  follow  varying  the  weighted 
average  rates  assumed  for  the  purpose  of  illustration. 

The  commissioners  recommended  that  legislation  pro- 
viding for  the  above  features  be  passed  and  that  the 
acceptance  of  the  new  legislation  shall  be  made  to  con- 
stitute an  agreement  on  the  part  of  the  company  to 
sell  at  any  time  to  the  Province  or  any  of  its  political 
subdivisions  all  the  property  included  in  the  rate  fare 
for  cash  equal  to  the  rate  base  as  then  determined  plus 
10  per  cent  and  any  premium  required  to  retire  bonds. 
The  company  should  then  be  protected  from  competition 
on  the  part  of  private  or  municipal  plants. 
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Electric  Railways  in  South  Africa 

Development  in  South  Africa  During  the  War  Has  Been  Hampered 

as  Elsewhere  by  Lack  of  Ability  to  Secure  Equipment — 

Municipal  Operation  on  Most  Lines 

By  M.  EDWARD 

Johannesburg,   S.   A. 


THERE  are  a  number  of  efficient  and  up-to-date 
electric  railway  systems  in  that  part  of  British 
South  Africa  known  as  the  Union  of  South  Africa. 
Horse  cars  have  completely  disappeared,  but  nearly  every 
town  with  more  than  10,000  white  inhabitants  has  an 
electric  railway  line  of  some  kind.  Nearly  all  of  the  South 
African  lines  are  run  partly  or  wholly  by  the  munici- 
palities or  town  councils.  Cape  Town  and  Port  EHza- 
beth  have  private  companies,  but  it  is  expected  that  the 
two  electric  railway  companies  in  Cape  Town  will  soon 
be  municipalized. 


Johannesburg,  Cape  Town,  Durban,  Pretoria,  Port 
Elizabeth,  East  London  and  Pietermaritzburg  have  trol- 
ley systems.  Germiston  and  Boksburg,  practically  sub- 
urbs of  Johannesburg,  and  Bloemfontein,  the  chief  city 
of  Orange  Free  State,  operate  trackless  trolley  cars,  but 
they  cannot  be  said  to  be  a  great  success.  Benoni,  a 
fast-rising  city  on  the  Gold  Reef  near  Germiston  and 
Boksburg,  has  Edison  storage-battery  motor-buses.  Pre- 
toria, the  last  town  in  South  Africa  to  give  up  horse 
cars,  has  the  best-laid  track  and  the  best  cars  in  South 
Africa.     All  the  Pretoria  cars  are  single-deckers  and 
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THE  OVERRUNXING  COLLECTOR  IS  USED  WITH  THE  TRACKLESS 

TROLLEY  IN  GERMISTON,  THE  UXDERRUNNING 

COLLECTOR  AT  BLOEMFONTEIN 


most    of    them    are    double-truck. 
But  the  system  in  Pretoria  is  small 
compared   with   that   of  Johannes- 
burg.   In  Johannesburg  all  the  cars 
are  double-deckers  of  the  English 
type.   The  Johannesburg  Municipal- 
ity owns  135  cars  and  70 
miles  of  track.    The  city 
is    very    short    of    cars, 
having    been    unable    to 
get  them  from  overseas 
during  the  war.     An 
effort  was  made  to  pur- 
chase  some   from   other 
municipalities   but   only 
Pretoria    had    any    to 
supply,   and   these   were 
too  long  for  the  curves 
on    the    Johannesburg 
system.      The    traffic    in 
Johannesburg    has    in- 
creased   more    than    50 
per  cent  during  the  last 
year    and     scarcity     of 
cars  has  become  such  a 

serious  question  that  the  municipality  rebuilt  some 
sprinkler  cars,  no  longer  necessary  because  all  the  roads 
are  tarred  now,  into  passenger  cars.  The  first  of  these 
cars  was  completed  in  the  summer  of  1918  and  is  a 
credit  to  the  municipal  shops. 

Tenders  are  being  asked  for  the  building  of  other 
cars  at  the  same  shops,  and  twenty  double-truck  car 
bodies  are  on  order  from  America.  They  will  be  shipped 
"knocked  down"  and  will  be  put  together  in  Johannes- 
burg in  a  month  or  so.  Nearly  500  men  (white)  are 
employed  as  drivers,  conductors  and  mechanics. 

Thirty  million  people  ride  in  Johannesburg  cars  every 
year,  and  the  receipts  amount  to  about  $2,000,000.  Fares 
are  on  the  zone  system.  One  reason  for  the  large  traffic 
in  Johannesburg  is  because  there  is  practically  no  steam 
competition.  Suburban  trains  are  run  by  the  South 
African  Government  Railways  but  do  not  serve  the 
thickly  populated  city  areas.  They  are  for  the  accom- 
modation primarily  of  the  goldmining  towns  along  the 
60-mile  stretch  of  reef  known  as  the  Witwatersrand. 

And  this  is  where  some  sort  of  interurban  car  sys- 
tem is  needed.  About  250,000  white  people  and  400,000 
natives,  mostly  mine  workers,  live  along  this  60-mile 
strip  of  gold  mine  in  many  prosperous  little  cities.  At 
present  the  only  means  of  getting  in  from  the  suburban 


towns  to  Johannesburg  is  by  sub- 
urban steam  trains  that  run  every 
half  or  three-quarter  hour.  This 
train  service  is  about  as  efficient 
as  a  steam  one  could  be,  but  owing" 
to  stops  every  mile  no  speed  can  be 
maintained.  The 
South  African  Rail- 
w  a  y  s  management 
had  a  scheme  for 
electrifying  this  rail- 
way, but  the  war 
knocked  it  on  the 
head.  In  the  mean- 
time there  is  urgent 
need  for  some  kind 
of  rapid  transit  serv- 
ice between  the  vari- 
ous towns.  Cape 
Town  has  the  second 
largest  system  in 
South  Africa,  but 
greater  competition  is 
met  there  from  the 
South  African  Rail- 
ways which  runs  a  remarkably  good  steam  suburban 
system.  Muizenburg,  a  suburb  16  miles  away,  is 
reached  in  twenty-four  minutes  by  express  and  forty- 
five  minutes  by  a  train  which  makes  sixteen  stops 
during  the  run. 

Cape  Town  uses  single  and  double-deck  cars,  and  one 
company,  the  Camps  Bay  Company,  runs  very  powerful 
single-decker  cars  fitted  with  air  and  magnetic  brakes 
on  a  line  that  climbs  over  part  of  the  famous  Table 
Mountain.  With  the  exception  of  these  cars,  and  a  few 
at  Port  Elizabeth,  there  are  no  electric  cars  using  air 
brakes  in  South  Africa. 

The  views  on  this  page  show  the  trackless  trolley 
cars  in  Germiston  and  Bloemfontein,  to  which  reference 
has  already  been  made.  In  Germiston  the  over-running 
trolley  is  used  with  flexible  cable.  In  Bloemfontein  the 
underrunning  trolley  is  employed  into  double  trolley 
poles.  Trackless  trolley  cars  are  hard  on  the  roads 
and  are  not  nearly  so  comfortable  for  the  passenger  as 
cars  running  on  rails.  Besides,  the  ordinary  citizen 
does  not  understand  the  reason  for  a  system  between 
the  street  car  and  the  motor  bus.  Germiston  started 
the  idea,  then  Boksburg,  an  adjoining  city,  and  Bloem- 
fontein, the  chief  city  of  the  Orange  Free  State,  in- 
stalled these  cars. 
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Safety  Car  in  Practice 

Wisconsin  Electrical  Association  at  Milwaukee  Meeting  Discusses  This  and  Other 
T.ive  Topics — Raymond  H.  Smith  Elected  President 


AS  LAST  WEEK'S  issue  of  this  paper  went  to  press 

l\  the  Wisconsin  Electrical  Association  convention 
J.  \~  was  in  session  at  Milwaukee.  A  partial  account 
of  the  meeting  was  given  in  that  issue.  The  account  is 
completed  this  week,  including  abstracts  of  the  presi- 
dential address  of  John  St.  John,  Milwaukee  Northern 
Railway,  and  the  address  of  Hon.  John  S.  Allen,  Wis- 
consin Railway  Commission,  both  delivered  on  March 
26.  On  Wednesday  evening  a  joint  banquet  of  the  elec- 
trical and  gas  associations  was  held  in  the  Hotel  Pfister, 
attended  by  more  than  250  members  and  guests.  A 
number  of  instructive  exhibits  were  held  in  connection 
with  the  meeting. 

At  the  Thursday  session  one  of  the  first  matters  con- 
sidered was  a  report  by  J.  B.  Sanborne  of  Milwaukee 
concerning  the  activities  of  the  State  Legislature  with 
reference  to  public  utilities.  He  said  that  a  bill  to 
make  the  Railroad  Commission  elective  rather  than  ap- 
pointive had  been  twice  defeated.  A  bill  which  has  been 
introduced  to  abolish  the  commission  and  the  public 
utility  law  must  be  watched  carefully,  he  said,  for  if 
this  carries  it  will  leave  absolutely  nothing  to  replace 
the  commission  form  of  regulation.  A  bill  has  passed 
the  Wisconsin  House  and  Senate  to  make  the  fiscal 
year  of  all  utilities  coincident  with  the  calendar  year 
and,  to  accomplish  this,  to  permit  a  report  covering 
a  period  of  six  months  for  those  utilities  whose  fiscal 
year  now  ends  in  June. 

The  first  paper  read  on  Thursday  was  on  "The  Proper 
Loading  of  Distributing  Transformers"  by  Frank  A. 
Robbins,  electrical  engineer  Superior  Water,  Light  & 
Power  Company,  Superior,  Wis.  In  it  he  recommended 
the  use  of  self-registering  thermometers  to  measure 
maximum  safe  temperature  of  transformers.  This  was 
followed  by  "A  Review  of  Policies  of  Service  Exten- 
sions as  Laid  Down  by  State  Commissions,"  by  A.  J. 
Goedjen,  statistician  Wisconsin  Public  Service  Com- 
pany, Milwaukee. 

Alfred  Alsaker,  chief  engineer  Delta-Star  Electric 
Company,  presented  an  illustrated  paper  on  "High- 
Tension  Outdoor  Substations  and  Switching  Equip- 
ment."    This  will  be  abstracted  in  a  later  issue. 

The  next  paper,  on  "Safety  Cars,"  by  H.  L.  Andrews 
of  the  railway  traction  engineering  department  Gen- 
eral Electric  Company,  which  was  abstracted  last  week, 
brought  out  more  discussion  than  any  other  paper  pre- 
sented at  the  meeting.  An  extended  abstract  of  this 
follows : 

Objections  to  Safety  Cars  and 
THE  Answers  Thereto 

Raymond  H.  Smith,  vice-president  Eastern  Wiscon- 
sin Electric  Company,  Sheboygan,  expressed  himself 
as  being  so  favorable  to  the  safety  car  that  he  might 
be  called  a  "safety-car  hound."  He  made  several  in- 
teresting comments  with  reference  to  this  car.  One 
was  that  the  trolley  stand  is  ugly  and  brings  criticism 
from  the  public.  Some  other  arrangement  will  be 
necessary.  There  is  also  some  criticism  of  the  width 
and    general    comfortableness    of    seats.      Mr.    Smith 


thought  that  it  might  be  necessary  under  some  condi- 
tions to  strengthen  the  car  structurally  and  thus  to 
add  more  weight.  He  asked  whether  the  motors  were 
heavy  enough  to  care  for  this  condition.  He  said  that 
the  manufacturers  should  not  insist  too  much  upon  ac- 
ceptance by  the  railways  of  an  adopted  standard  which 
may  not  be  equally  applicable  in  all  parts  of  the  country. 
In  this  connection  be  mentioned  the  possible  necessity 
of  double  flooring  and  inside  side  sheathing  in  Northern 
climates. 

In  replying  to  Mr.  Smith,  W.  G.  Brooks,  Westing- 
house  Electric  &  Manufacturing  Company,  said  that 
the  margin  of  safety  in  motoring  with  the  safety  car 
was  as  great  as,  if  not  greater  than  that  with  the 
ordinary  heavier  cars.  Mr.  Andrews  followed  with  the 
statement  that  these  same  motors  are  used  very  suc- 
cessfully in  four-motor  equipment  on  standard  heavy 
cars.  J.  B.  Sanborne,  Milwaukee,  stated  that  the  op- 
position to  the  safety  car  before  the  Legislature  initially 
came  as  a  result  of  the  use  of  one  man  on  standard 
two-men  cars.  It  can  be  summed  up  under  two  general 
coMplaints:  First,  due  to  the  fact  that  one  man  has  to 
make  change  and  issue  transfers  as  well  as  run  the  car 
the  service  is  slower;  second,  two  men  make  for  much 
safer  operation  not  only  as  regards  railroad  crossings 
but  also  because  the  motorman  on  a  safety  car  starts 
his  car  before  he  has  completed  making  change,  etc. 
To  the  first  of  these  criticisms  Mr.  Brooks  replied  that 
a  traflUc  check  taken  in  Wisconsin  had  showed  that  with 
one  man  in  place  of  two  men  on  the  same  car  and  the 
same  line  the  stops  had  averaged  two  seconds  less  in 
duration. 

Railroad  Crossings  Offer  No  Obstacle  to 
Safety  Cars 

As  for  railroad  crossings,  C.  H.  Beck,  Westinghouse 
Traction  Brake  Company,  said  that  no  blanket  rule 
by  either  city  authorities  or  state  commissions 
can  cover  all  railroad  crossings.  If  the  same  rule  is 
applied  to  both  a  switch  track  in  an  open  suburb  and  a 
two  or  three-track  main-line  crossing  in  town,  the  very 
purpose  of  the  rule. is  defeated,  for  the  conductor  will 
think  of  each  as  of  equal  importance  and  apply  the 
same  degree  of  care  (or  carelessness)  to  each.  Any 
railway  would  be  willing  to  place  a  flagman  at  a 
hazardous  crossing.  Mr.  Beck  emphasized  the  point 
that  any  two-man  car  is  under  one-man  operation  while 
crossing  railroad  tracks,  because  the  conductor  is  out 
on  the  street.  If  the  safety  of  the  car  depends  upon 
one  man  he  will  observe  the  crossing  carefully  before 
proceeding. 

J.  P.  PuUiam,  vice-president  Wisconsin  Railway  Light 
&  Power  Company,  Winona,  Minn.,  said  that  as  the 
"proof  of  the  pudding  is  in  the  eating"  the  safety  cars 
will  prove  themselves.  The  railways  have  stood  still 
and  let  the  automobiles  take  the  business.  Now,  more 
and  better  service  must  be  given  and  the  Bimey  car 
offers  the  solution.  John  S.  Allen,  commissioner  Wis- 
consin Railroad   Commission,   said  that  the  objection 
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the  commission  receives  repeatedly  refers  to  the  width 
of  door  opening.  The  trolley  tower  is  not  objection- 
able and,  as  far  as  speed  of  service  is  concerned,  the 
Madison  Railways  are  making  trips  in  8  per  cent  less 
time  with  one  man  than  they  did  formerly  with  two. 
This  is  due  to  more  rapid  acceleration  and  stopping.  In 
referring  to  the  door  opening  Mr.  Beck  said  this  is 
one  of  the  main  safety  features  of  the  car.  The  narrow 
door  opening  insures  that  the  boarding  or  alighting 
passenger  is  always  under  the  observation  of  the  opera- 
tor. Besides  something  for  him  to  hold  on  by  is  always 
available.  The  narrow  opening  also  permits  speedier 
loading  and  unloading  rather  than  the  opposite,  be- 
cause all  confusion  of  passengers  trying  to  go  in  both 
directions  at  once  is  avoided  and  rapid  fare  collection 
is  facilitated. 

Special  Railway  Division  of  Association 
Recommended 

Before  adjournment,  a  committee,  previously  ap- 
pointed to  consider  and  make  recommendation  concern- 
ing increased  railway  activity  at  the  conventions,  recom- 
mended that  the  railway  and  central  station  meetings 
be  separated  and  that  the  railway  branch  be  known  a.", 
the  Railway  Division  of  the  Wisconsin  Electrical  Asso- 
ciation. It  was  further  suggested  that  this  organiza- 
tion be  subdivided  into  five  committees,  as  follows: 
Committee  of  five  members  on  attendance  and  program, 
to  include  presiding  officer,  two  railway  members  and 
two  commercial  representatives;  committee  on  shops 
and  equipment;  committee  on  transportation;  commit- 
tee on  ways  and  structures,  and  committee  on  power 
and  distribution.  Each  of  the  last-named  four  com- 
mittees would  include  three  members.  These  committees 
would  arrange  for  more  constructive  co-operation  in 
their  respective  departments  to  further  the  interests  of 
the  Railway  Division. 

Continuing  the  committee  report  said:  "On  account 
of  the  existing  conditions  in  the  electric  railway  field, 
we  feel  it  necessary  that  immediate  action  be  taken 
and  such  arrangements  made  to  enable  the  newly  created 
division  of  the  association  to  hold  annually  a  two-day 
mid-year  meeting  on  some  one  of  the  member  proper- 
ties, such  mid-year  meeting  to  be  devoted  to  a  study  of 
the  property,  with  recommendations  for  improved 
efficiency,  and  a  complete  report  to  be  incorporated  in 
the  minutes  of  the  parent  association.  We  strongly 
recommend  that  the  necessary  steps  be  taken  to  bring 
about  this  end,  and  feel  that  the  operation  of  this  new 
division  will  stimulate  interest  among  the  men  engaged 
in  the  maintenance  and  operation  of  electric  railways 
in  this  State,  with  marked  improved  efficiency  of  all 
member  properties."  This  recommendation  was  re- 
ferred to  the  executive  committee  for  action. 

Election  of  Officers 

Before  the  convention  adjourned  the  following  officers 
were  elected:  President,  Raymond  H.  Smith,  vice-presi- 
dent &  general  manager  Eastern  Wisconsin  Electric 
Company,  Sheboygan ;  first  vice-president,  W.  C.  Louns- 
bury,  general  superintendent  Superior  Water,  Light  & 
Power  Company;  second  vice-president,  A.  K.  Ellis,  su- 
perintendent Wisconsin  Traction,  Light,  Heat  &  Power 
Company,  Appleton;  third  vice-president,  L.  R.  Boisen, 
vice-president  Ashland  Light,  Power  &  Street  Railway 
Company,  Ashland;  secretary  and  treasurer  J.  P. 
Pulliam,  vice-president  and  general  manager  Wisconsin 
Railway,  Light  &  Power  Company,  Winona,  Minn. 


Service  Is  Supremely  Important* 

Wisconsin  Experience  Proves  That  It  Is  Possible, 

Practicable  and  Profitable  to  Please 

the  Public 

By  John  S.  Allen 

Member  Wisconsin  Railroad  Commission 

THE  quality  of  the  service  rendered  by  any  public 
utility  is  of  supreme  importance.  All  bargaining 
or  trading  of  any  kind  is  done  by  two  parties:  a  seller 
and  a  buyer.  The  one  characteristic  in  the  seller,  which 
is  probably  more  nearly  universal  than  any  other,  is 
that  of  his  desire  to  please.  In  the  instance  of  a  public 
utility,  there  are  two  parties  engaged  in  the  business: 
the  seller  and  the  buyer.  The  seller  is  the  utility,  and 
buyer  is  the  public.  It  is  quite  generally  felt  that  public 
utilities  as  a  rule  do  not  keep  before  them  as  promi- 
nently as  should  be  done  the  desire  to  please. 

It  is  an  axiom  of  business  the  world  over  that  money 
cannot  be  made  out  of  one's  enemies.  This  is  even- 
more  true  in  the  case  of  a  public  utility  than  in  that  of 
the  ordinary  tradesman.  A  satisfied  public  is  the  first 
requisite  of  a  successful  public  utility.  A  dissastified 
public  is  a  liability  to  be  seriously  reckoned  with.  A 
good  quality  of  service  redounds  to  the  credit  of  the 
utility  in  many  ways.  However  insurmountable  the 
task  may  appear,  the  public  utility  manager  has  but  one 
major  problem,  and  that  is  to  please  the  public. 

Some  operators  may  answer  that  it  is  absolutely 
impossible  to  please  the  public.  The  files  of  the  Wiscon- 
sin Railroad  Commission  show  that  it  is  possible,  prac- 
ticable and  profitable.  There  are  many  instances  in 
Wisconsin  which  show  conclusively  that  the  public  can 
be  very  generally  and  satisfactorily  pleased. 

Good  service  can  only  be  defined  as  a  service  of  such 
quality  that  it  pleases  and  gives  satisfaction  to  the 
buyer.  There  comes  to  mind  one  utility  in  Wisconsin 
which  conforms  very  closely  to  the  mathematical  con- 
cept of  the  standards  of  the  commission,  yet  whose  serv- 
ice, owing  to  one  curt  employee,  does  not  please  and 
give  satisfaction  to  the  buyer.  On  the  other  hand, 
numerous  instances  come  to  mind  where  deficiencies  in 
the  mathematical  standards  are  more  than  made  up  by 
a  painstaking  and  studious  desire  to  please. 

The  quality  of  service  is  the  prime  factor  in  solv- 
ing all  of  the  problems  of  a  utility  in  its  relations,  to 
the  public,  to  its  stockholders  or  to  its  employees.  The 
quality  of  the  service  has  a  very  important  bearing  on 
the  volume  of  business.  It  has  much  to  do  with  civic 
pride,  and  the  resulting  attitude  of  civic  bodies  very 
generally  controls  the  attitude  of  the  city  attorney  and 
of  the  city  council.  Moreover,  a  good  quality  of  service 
has  a  very  important  bearing  upon  the  size  of  the 
dividends  and  upon  the  value  of  the  capital  stock  of 
a  company.  As  far  as  the  employees  are  concerned,  an 
improvement  in  the  quality  of  the  service  will  make  the 
work  more  congenial  and  greatly  improve  the  tone  of 
the  organization. 

The  good-will  of  the  public  toward  an  electric  rail- 
way is  determined  by  two  principal  factors;  namely,  the 
historical  attitude  of  the  company  toward  the  public — 
that  is,  the  things  that  the  company  may  have  done 
in  the  past — and  the  attitude  of  the  present  organ- 
ization toward  the  public.  The  attitude  of  the  public 
toward  the  company  is  directly  a  reflection  of  the  atti- 
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tude  of  the  company  toward  the  public.  Of  this  fact  I 
am  more  and  more  convinced  from  day  to  day.  The 
eternal  vigilance  of  electric  railway  operators,  wisely 
applied  to  the  quality  of  the  service  rendered,  will  yield 
larger  and  more  satisfactory  returns  than  any  other 
line  of  endeavor  to  which  they  may  apply  themselves. 


What  the  Future  Holds* 

Cost  of  Living  Must  Decline  Before  Wages  Drop — 

Operating  Efficiency  Must  Be  Preserved 

Despite  Costs 

By  John  St.  John 

Assistant  General  Manager  Milwaukee  Northern  Railway, 
Cedarburg,    Wis. 

WITH  the  signing  of  the  armistice  it  was  generally 
thought  that  the  cost  of  labor  and  materials  would 
decline,  but  the  result  has  been  otherwise.  Materials 
and  living  necessities  have  in  many  cases  increased  in 
price.  Labor  is  more  plentiful,  but  the  rate  of  wage 
remains  the  same.  Before  we  should  expect  labor  to 
accept  lower  wages  the  high  cost  of  living  will  have  to 
go  down.  While  it  is  true  that  high  wages  during  the 
war  frequently  resulted  in  more  extravagant  tastes, 
leaving  no  margin  of  savings,  yet  labor  will  not  sub- 
scribe to  a  plan  to  reduce  wages  until  a  substantial  re- 
duction is  made  in  the  cost  of  the  things  to  which  it 
has  become  accustomed. 

Many  students  of  the  future  are  of  the  opinion  that 
it  will  take  all  the  work  every  man  and  woman  in  the 
world  is  capable  of  performing  for  the  next  twenty 
years  to  bring  the  world  back  to  normal ;  that  the  basis 
for  work  in  the  future  shall  be  eight  hours  of  work, 
eight  hours  of  play  and  eight  hours  of  sleep,  and  on 
this  basis  the  individual  can  be  better  maintained  both 
physically  and  mentally;  that  homes  will  have  to  be 
built  which  will  be  modernly  equipped  and  will  fully 
satisfy  the  demands  of  comfort  and  provide  something 
of  luxury;  and  that  appetizing  food,  good  clothes  and 
forms  of  amusement  will  have  to  be  provided  before 
satisfaction  can  be  expected  from  the  working  class. 

We  should  all  like  to  see  these  aspirations  satisfied. 
To  what  extent,  however,  they  may  be  satisfied  depends 
upon  the  ability  of  the  employer  to  maintain  his  earn- 
ings so  as  to  enable  him  to  meet  the  increased  burdens. 
The  prosperity  of  the  employee  is  essentially  involved 
in  the  prosperity  of  the  employer.  I  think  we  shall  all 
agree  that  it  should  be  the  policy  of  utilities  in  the 
future,  as  in  the  past,  to  maintain,  as  far  as  possible, 
wage  scales  for  the  steady  and  industrious  employee 
which  shall  be  well  up  to  that  of  other  employers  of 
labor  for  like  character  of  work.  Furthermore,  I  think 
that  the  utilities  will  not  be  found  lacking  in  their 
desire  to  co-operate,  in  all  practical  ways,  in  those 
things  which  conduce  to  the  welfare  of  their  employees. 

Coal  Situation  Needs  Examining 

For  the  last  three  months  most  operators  have  been 
expecting  a  reduction  in  the  price  of  anthracite  and  bi- 
tuminous coal.  On  Feb.  1,  instead  of  a  reduction  there 
was  an  increase  of  about  20  cents  per  ton  for  coal  mined 
in  southern  Illinois.  We  now  are  advised  that,  begin- 
ning with  May  1  and  continuing  for  five  months,  there 
will  be  a  monthly  increase  of  15  cents  per  ton  on  the 
domestic  sizes  of  anthracite  coal.     Then  we  hear  the 
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talk  of  closing  the  mines  to  avert  the  danger  of  possible 
bankruptcy. 

It  is  true  that  the  government  about  a  year  ago 
urged  coal  operators  to  speed  up  production  to  supply 
war  requirements  and  the  operators  agreed  to  maintain 
a  high  wage  scale  until  such  time  as  peace  was  con- 
cluded. Now  with  the  war  over  and  after  an  unusually 
mild  winter,  the  bins  of  many  of  the  domestic  users 
and  the  stock  piles  of  the  industrial  plants  are  such 
as  to  make  the  demand  very  small.  High  wages  for 
mining  and  other  work  connected  with  mining  continue 
to  be  effective  and,  with  the  small  amout  of  coal  pro- 
duced, the  cost  is  very  high.  Even  when  the  coal  is 
sold  at  the  prevailing  prices,  which  appear  to  be  high, 
the  coal  operators  advise  that  a  loss  is  sustained  and 
that  in  self-defense  the  mines  may  have  to  be  closed. 

We  have  no  reason  to  doubt  the  statements  made  by 
the  coal  operators.  We  are,  however,  advised  that 
there  are  large  stocks  of  coal  on  the  docks  of  the  coal 
companies  and  of  the  government;  that  the  releasing 
of  the  government  coal  would  probably  result  in  a  re- 
duction in  price  and  that,  if  such  reduction  was  very 
substantial,  it  would  cause  financial  ruin  to  the  coal 
companies.  Since  there  appears  to  be  a  wide  range  of 
opinion  concerning  this  subject,  I  would  recommend 
that  railway  men  analyze  the  situation  very  carefully 
before  contracting  for  their  requirements. 

Taxes  and  Maintenance 

About  14  cents  out  of  every  dollar  of  receipts  go  to- 
ward taxes,  and  as  a  good  portion  of  the  taxes  is  to 
help  the  government  meet  the  expenses  incurred  in  con- 
nection with  the  war,  we  cannot  expect  very  much 
relief  in  federal  taxes  for  some  years  to  come.  As  to 
local  and  state  taxes,  I  am  not  prepared  at  this  time  to 
state  which  method  of  taxation  is  the  most  equitable, 
but  I  believe  that  the  basis  for  taxing  one  utility  should 
be  the  same  as  that  applied  to  another.  I  know  that 
the  utilities  of  Wisconsin  desire  to  pay  their  just  pro- 
portion of  taxes,  but  such  proportion  is  to  be  deter- 
mined by  the  amount  paid  by  the  other  taxpayers  of 
the  community  in  which  they  operate.  If  the  valuation 
of  the  utilities  is  to  be  determined  by  the  tax  com- 
mission by  capitalizing  net  earnings,  then  the  rate  of 
capitalization  should  be  the  same  in  all  cases  and 
should  not  be  less  than  8  per  cent. 

As  regards  maintenance,  my  recommendation  is  to 
keep  plants  in  an  efficient  operating  condition  by  proper 
maintenance  regardless  of  prevailing  costs.  Do  not  put 
off  until  to-morrow  that  which  should  necessarily  be 
taken  care  of  to-day.  The  old  adage  of  "penny-wise  and 
piound-foolish"  may  sometimes  be  applied  to  the  way  we 
maintain  our  equipment.  Of  course,  extraordinary 
maintenance  may  be  deferred,  but  only  so  long  as  it 
does  not  impair  operating  efficiency  or  decrease  the 
quality  of  service.  The  consumer  is  not  much  interested 
in  the  cost  of  labor  and  material  or  the  efficiency  gotten 
out  of  either  or  the  technics  or  financial  problems  of 
the  business.  He  wants  adequate  and  reliable  service 
which  is  standard  in  quality  and  of  good  regulation, 
at  reasonable  rates.  Adequate  service  means  that 
which  is  standard  in  quality  and  of  good  regulation. 
Reliable  service  is  adequate  service  that  may  be  had  at 
any  and  all  times — whenever  it  is  desired.  Reliable 
service  is  dependent  upon  adequate  service,  and  both 
should  be  potent  factors  in  determining  reasonable 
rates. 
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Skip-Stop  Results  in  Toledo 

Automobile  Accidents  Decrease  in  Spite  of  Increase  in  Machines 

Registered — Other  Striking  Evidence  of  Greater 

Safety  of  Skip  Stops 

By  a.  SWARTZ 

Vice-President  Toledo  &  Western  Railroad  and  Assistant  Manager  of  Railways,  Toledo  Railways  &  Light  Company,  Toledo,  Ohio 


POSSIBLY  one  of  the  greatest  economies  that  has 
resulted  from  the  introduction  of  skip  stops  on  the 
lines  of  the  Toledo  Railways  &  Light  Company  is 
the  reduction  in  accidents  of  all  classes,  in  which  the 
public  at  large  were  concerned. 

On  Aug.  13,  1917,  the  skip-stop  system  was  installed 
on  the  Cherry  Street  line  for  a  tryout.  On  Oct.  1,  1917, 
it  was  installed  on  the  Summit-Broadway  line.  The 
result  in  both  cases  was  an  immediate  reduction  in  acci- 
dents on  these  lines.  The  company  thereupon  decided 
to  install  the  system  on  the  three  belt  lines,  which  was 
done  on  Oct.  13,  1917,  and  was  attended  with  the  same 
results.  On  Jan.  1,  1918,  four  more  lines  were  added  to 
the  list,  making  a  total  of  nine  Out  of  sixteen  lines  op- 
erating with  skip  stops.  The  result  can  be  seen  by  re- 
ferring to  the  accompanying  charts.  On  April  1, 1918,  the 
remainder  of  the  lines  of  the  system  were  added  to  the 
list.  The  actual  figures  are  given  in  the  table,  which 
shows  that  one  of  the  principal  items  in  the  accident 
list,  collision  with  automobiles,  has  undergone  a  very 
remarkable  and  continued  decrease,  in  spite  of  the  in- 
creasing number  of  machines  and  reckless  drivers.  The 
figures  for  registered  automobiles,  it  should  be  added, 
do  not  include  the  daily  average  of  forty  army  trucks 
and  cars  being  driven  through  Toledo  during  the  greater 
part  of  the  year 

It  will  be  seen  from  both  the  table  and  diagrams  that 
there  was  a  noticeable  decrease  in  both  total  accidents 
and  automobile  accidents  beginning  with  Jan.  1,  1918, 


when  nine  out  of  the  fifteen  lines  were  operating  under 
skip  stops.  This  is  all  the  more  notable  because  with 
the  installation  of  skip  stops  there  came  a  rearranging 
of  schedules,  the  result  of  which  was  a  shortening  of 
time  allowed  for  each  trip  and  a  layover  of  from  three  to 
four  minutes  per  trip.  This,  of  course,  necessitated  op- 
erating at  a  higher  average  schedule  speed,  amounting  to 
a  10  per  cent  increase  in  miles  per  hour. 

The  decrease  in  accidents  with  non-motor  vehicles  is 
also  considerable  as  will  be  noted  by  referring  to  the 
chart  below.  The  total  non-motor  vehicle  accidents  for 
1916  was  369.  For  1917  it  was  384,  an  increase  of  4 
per  cent  and  for  1918  it  was  245,  a  decrease  of  36  per 
cent  under  1917  and  34  per  cent  under  1916. 

This  decrease  we  do  not  ascribe  so  much  to  skip  stops 
as  to  education,  as  non-motor  vehicle  accidents  occur  in 
nearly  all  cases  in  that  part  of  the  city  where  skip  stops 
are  not  in  vogue,  namely  the  congested  district. 


TABLE  SHOWING  REDUCTION  OF  ACCIDENTS  BY 
SKIP  STOP  IN  TOLEDO 

1916       1917       1918 

Total  number  of  accidents 2,779  3,^42  2,540 

Number  ol licensed  automobiles 10,222  14,140  25,000 

Total  automobile  accidents 976  1,487  1,126 

Percentage  automobile  accidents  to  total. . .  32  43  44 

Increase  in  number  of  licensed  automobiles 

over  previous  year,  per  cent     38  77 

Increase  in  number  of  licensed  automobiles 

over  1916,  per  cent. 144 

Increase  in  automobile  accidents  over  pre- 
vious year,  per  cent 52  *24 

Increase  in  automobile  accidents  over  1916, 

per  cent 15 

*  Decrease. 
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THIS   CHART  SHOWS  TOTAL   ACCIDENTS,  AS  WELL  AS   NUMBER  OF  AUTO-COLLISIONS.   COLLISIONS   WITH   OTHER. 
VEHICLES  AND  ACCIDENTS  FROM  BOARDING  AND   LEAVING  CARS 
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THIS   CHART    SHOWS   VERY   CLEARLY    THAT   WITH    THE  USE  OP  THE  SKIP  STOP  THERE  HAS  BEEN  AN  INCREASE 

IN   SAFETY    OP   OPERATION    IN   TOLEDO 


At  the  same  time  that  skip  stops  were  installed,  a 
more  rigid  discipline  system  was  started.  All  employees 
concerned  in  accidents  are  called  in  to  the  office  and  dealt 
with  as  the  case  demands. 

A  very  marked  rise  in  accidents  will  be  noticed  as  be- 
ginning in  June,  1918,  when  the  effects  were  felt  of  the 
first  draft,  which  necessitated  the  employment  of 
younger  and  inexperienced  men.  However,  no  man 
under  twenty-one  years  was  accepted  as  a  motorman. 
Still,  the  total  accidents  for  the  year  were  26  per  cent 
less  than  in  1917.  For  the  seven  months  of  June  to 
December  inclusive  the  accidents  totaled  1466  as  com- 
pared with  2054  during  the  corresponding  months  of 

1917,  a  decrease  of  23  per  cent,  thus  showing  that  educa- 
tion and  watchfulness  of  new  men  were  effective  in 
securing  the  desired  results. 

It  may  here  be  noted  that  accidents  of  all  kinds,  in- 
cluding those  concerning  the  public  and  all  employees, 
were  reduced  264  per  cent  in  1918  over  1917. 

Statistics  per  Accident  Quoted 

Reference  to  the  second  chart  discloses  that  "total 
passengers  carried"  and  "car-miles  operated"  started  to 
drop  about  May,  1917.  At  the  same  time,  passengers 
and  car-miles  per  accident  instead  of  increasing  also 
declined  until  the  advent  of  the  skip-stop  system,  when 
these  lines  show  a  steady  rise.  It  also  will  be  noticed 
that  these  last  two  lines  show  a  further  decline  about 
June,  1918,  at  which  time  the  effect  of  the  first  draft 
was  felt  in  our  ranks. 

It  is  very  gratifying  to  note  that  in  no  month  of  1918 
was  the  total  number  of  accidents  equal  to  even  the 
lowest  monthly  record  of  1917. 

The  extremely  low  point  reached  in  April,  1916,  was 
when  the  system  was  closed  for  thirteen  days  on  account 
of  a  strike.     This  same  low  point  was  reached  in  May, 

1918,  with  an  increase  of  about  33  per  cent  in  car-miles 
operated  and  of  about  25  per  cent  in  passengers  carried. 
While  the  number 'of  lawsuits  cleared  up  in  a  year  war- 
rants only  a  general  comparison  with  any  other  year  it 
was  very  gratifying  to  note  a  saving  of  about  40  per 
cent  in  the  claim  department  expenses  for  1918  over  1917. 

Boarding  and  leaving  accidents  during  1916  totaled 
518,  and  during  1917  there  were  320  or  a  reduction  of 
88  per  cent.  During  1918  there  were  161,  a  decrease  of 
50  per  cent  under  1917  and  69  per  cent  under  1916. 


This  has  been  due  largely  to  the  installation  of  pay-enter 
equipment,  as  the  percentage  of  our  cars  which  were 
pay-enter  during  1916  was  60.  During  1917  about 
74  per  cent  were  pay-enter,  and  during  1918  about  79  per 
cent.  However,  the  installation  of  the  skip-stop  system, 
together  with  our  accident  prevention  campaign,  has 
helped  materially  in  the  reduction  of  this  class  of  ac- 
cidents. 

It  should  be  borne  in  mind  that  this  company  is  very 
insistent  in  requiring  accident  repwrts  for  everything 
that  happens.  In  the  case  of  car  collisions,  if  the  fender 
of  one  car  simply  rubs  or  strikes  another  car  we  report 
it  as  a  collision  so  that  we  may  apply  the  proper  disci- 
pline in  all  cases. 

Motorwomen  Operate  During  Blizzard 

THE  biggest 
blizzard  of  the 
winter,  which  oc- 
curred on  Feb.  28, 
was  a  test  for  the 
motorwomen  on  the 
Charles  City  (la.) 
Western  Railroad 
car  line.  The  girls 
stood  the  test  ex- 
cellently. They  had 
a  walk  of  1  mile 
before  6  a.  m.,  the 
starting  time,  to  get 
to  their  cars,  with 
un  shoveled  walks 
and  against  a  high 
wind.  Their  varia- 
tion from  the  regular  time  schedule  was  only  fifteen 
minutes  for  the  entire  day.  At  one  end  of  the  line  there 
is  a  deep  cut  that  drifts  badly  but  the  snowplow  was 
kept  busy  all  day  clearing  the  tracks.  The  girls  said 
it  was  harder  to  run  their  cars  during  a  previous  heavy 
snow  storm  than  during  the  blizzard.  They  said  they 
really  didn't  mind  the  blizzard  much. 

Seats  are  soon  to  be  installed  for  the  girls  so  that  they 
will  not  be  obliged  to  stand  the  entire  time  as  they  do 
now.  The  cars  are  the  safety  type.  At  each  end  of 
the  line  are  telephones  from  which  the  girls  telephone 
their  arriving  time  to  the  head  office  on  every  run  made. 
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The  Public  Is  Too  Apathetic 

The  Public  Must  Meet  the  Cost  of  Service  to  Avoid  Receivers — 
Would  Mean  Ultimately  Poor  Service — Courts  Cannot  Borrow 
Any  More  Than  Companies  Unless  Better  Security  Is  Offered 

By  CHARLTON  OGBURN 

Examiner  in  Charge  of  Electric   Railway  Department 
National  War  Labor  Board 


THE  City  of  Denver  is  to  be  congratulated  for 
adopting  such  an  intelligent  plan  in  meeting  the 
traction  situation.  Its  mayor  has  appointed  a 
committee  of  representative  citizens,  which  will  receive 
whatever  information  it  can  get  upon  this  subject  and 
report  its  findings.  In  other  cities  I  have  found  a 
good  deal  of  apathy  toward  the  crisis  in  electric  railway 
conditions  prevailing  over  the  entire  country.  It  would 
be  splendid  if  every  city  in  the  United  States  could 
follow  the  lead  of  Denver  in  this  regard. 

Wage  Increases  a  Matter  of  Justice 

The  War  Labor  Board  has  increased  wages  generally 
of  electric  railways  throughout  the  country.  That  has 
been  done  as  a  matter  of  justice.  P.  H.  Gadsden  has 
estimated  that  the  War  Labor  Board  has  increased  the 
wages  of  the  employees  by  $100,000,000  per  annum. 
Our  own  estimate  is  $25,000,000.  It  by  no  means  fol- 
lows that  this  increase,  in  large  part,  might  not  have 
come  about  had  the  War  Labor  Board  had  nothing  to 
do  with  it,  for  wages  had  to  increase. 

The  guiding  principle  which  led  the  War  Labor  Board 
and  similar  government  bodies  to  fix  certain  wages  was 
the  standard  of  living.  Before  the  war  the  standard 
of  living  for  the  American  working  man  was  low;  it 
was  certainly  none  too  high.  The  members  of  the 
various  boards  felt  that  during  the  war  the  standard 
of  living  should  not  be  still  further  lowered.  There- 
fore, it  became  necessary  to  determine  upon  a  wage 
scale  which  would  at  least  keep  the  standard  of  living 
up  to  what  it  had  been  before  the.  war. 

The  facts  upon  which  the  War  Labor  Board  based 
the  standard  of  living  were  gathered  by  a  series  of 
surveys  and  studies  made  all  over  the  United  States 
by  various  agencies.  The  board  had  its  own  cost-of- 
living  department,  which  independently  made  studies 
and  surveys  of  what  the  cost  of  living  was  in  various 
cities  of  the  United  States.  The  net  result  ascertained 
was  that  the  cost  of  living  to-day  is  approximately  65 
or  70  per  cent  more  than  it  was  in  the  fall  of  1915 — 
that  is,  a  wage  earner  in  the  fall  of  1915,  who  was 
making  30  cents  an  hour,  ought  to-day  to  be  making 
at  least  50  cents  an  hour  in  order  that  he  might  make 
just  as  much  as  he  had  been  making  in  the  fall  of 
1915. 

The  War  Labor  Board  figured  out  that  there  are 
certain  things  a  working  man's  family  must  have.  It 
determined  the  annual  budget  needed  for  a  family  of 
five  persons,  husband  and  wife  and  three  children. 
It  provides,  for  instance,  only  $76  for  the  man's 
clothing,  only  $55  for  the  woman's  clothing  and  only 
$180  for  rent.  A  total  of  $50  is  provided  for  recrea- 
tion. There  are  certain  other  small  items — e.g.,  laundry, 
$4  and  paper  and  books,  $9.    The  total  comes  to  $1500 

•Abstract  of  address  delivered  before  recent  meeting  of  citizens' 
adjustment  committee,  Denver,  Col. 


for  the  year.  In  other  words,  a  working  man  with  a 
family  of  five  must  make  $125  a  month  to  make  a  living 
wage. 

The  Public  Should  Pay  for  Its  Service 

All  of  the  earnings  of  an  electric  railway  of  course 
have  to  come  from  the  public,  because  the  company 
sells  its  product  to  the  public.  We  felt  in  doing  the 
justice  we  were  doing  to  the  men,  we  should  not  do  an 
injustice  to  companies.  We  therefore  incorporated  in 
the  Denver  and  some  other  awards  a  recommendation 
to  the  public  authorities,  the  public  commissions  or  the 
municipal  authorities,  that  the  companies  be  allowed 
to  charge  what  additional  increase  in  fare  they  needed 
to  pay  the  awards.  What  increases  in  fare  were  needed, 
was   a  matter   for   these  authorities   to   determine. 

The  joint  chairmen  of  the  War  Labor  Board  have  felt 
the  matter  as  keenly  in  other  cities  as  they  have  in 
Denver.  They  have  written  letters  to  the  municipal 
authorities  and  to  public  service  commissions.  In 
Memphis  the  board  made  a  study  of  the  cost  of  living, 
found  it  had  increased  42  per  cent  and  raised  the  wages 
42  per  cent.  We  then  recommended  to  the  city  that 
the  company  be  allowed  an  increased  fare  to  meet  it. 
Here  is  the  letter  which  Mr.  Taft  later  wrote  to  the 
City  Council: 

We  are  advised  that  your  honorable  body  has  not  as  yet 
advanced  the  rates  on  the  street  car  line  of  Memphis  in  ac- 
cordance with  our  recommendation.  We  recognized  the 
probable  inability  of  the  company  to  pay  the  increase  in 
wages  which  we  gave,  unless  the  city  granted  an  increased 
fare  to  the  company.  Our  award  was  a  balanced  one,  in 
the  sense  that  had  we  had  the  power,  we  would  have  ordered 
an  increase  in  the  rates  of  fare  at  the  same  time  that  we 
ordered  an  increase  in  the  rates  of  wages. 

The  people  of  Memphis  should  pay  war  prices  for  trans- 
portation just  as  well  as  for  coal  and  for  food.  They  can- 
not hope  to  escape  this  burden  that  we  all  had  to  bear  by 
reason  of  the  war.  It  is  not  fair  that  the  public  should 
take  advantage  of  a  public  utility  company  and  hold  it 
down  to  an  anti-war  contract  in  that  regard.  We  should 
think  that  the  equity  of  the  company  in  this  matter  should 
appeal  to  the  fairminded  people  of  Memphis  and  to  their 
representatives  in  your  honorable  body. 

The  company  has  applied  the  award  as  to  wages,  but  if 
as  we  are  advised,  it  is  likely  to  go  into  the  hands  of  a 
receiver,  you  will  find  ultimately  poor  service.  The  theory 
that  a  court  can  run  an  electric  railway  by  issuing  re- 
ceivers' certificates,  when  the  company  will  not  pay  its 
operating  expenses  or  much  more  than  that,  is  likely  to  be 
exploded  by  the  results  of  any  such  experiment.  Courts  can 
not  borrow  money  any  better  than  companies,  if  they  can- 
not give  better  security,  and  public  utilities  securities  in  the 
present  juncture  are  worth  nothing  as  collateral. 

The  City  Council  of  Memphis  declined  to  take  the 
advice  offered  by  Mr.  Taft.  The  company  now  is  in 
the  hands  of  a  receiver. 

Now,  in  a  nutshell,  the  requirements  of  this  company, 
and  any  company,  to  meet  the  wages  awarded  during 
the  war  is  simply  this:  The  5-cent  fare  which  the 
company  in  1915  charged  amounts  only  to  3  cents  now 
in  its  purchasing  power.     This  company  cannot  take 
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5  cents  and  buy  more  than  3  cents  worth  of  goods 
based  on  the  1915  prices.  Therefore,  if  this  company 
.s  to  charge  the  same  fare  that  it  charged  in  1915, 
it  must  be  allowed  to  charge  an  8-cent  fare,  because 
8  cents  now,  in  its  purchasing  power,  equals  5  cents 
in  1915.  This  company,  I  understood,  is  not  asking 
for  8  cents  but  for  only  7  cents. 

Will  the  Public  Meet  the  Test? 

This  electric  railway  situation  affords  an  interesting 
psychological  study  of  the  public  as  to  how  it  will  meet 
the  test,  which  it  must  face,  as  to  whether  it  will  be 
fair  to  these  public  utilities.  I  have  heard  the  cases  of 
the  men  and  the  companies  for  more  than  eighty  electric 
railways,  including  nearly  all  of  the  important  lines  in 
the  United  States.  I  know  the  situation  that  faces 
them. 

The  electric  railway  industry  of  the  United  States  is 
very  nearly  bankrupt.  Here  is  a  calamitous  situation 
facing  this  country  as  a  whole,  less  important  possibly 
than  the  steam  railroad  situation,  but  presenting  an 
absolutely  vital  problem.  Electric  railways  are  going 
into  the  hands  of  receivers,  but  they  are  absolutely 
essential.  If  it  had  not  been  for  their  work  in  carry- 
ing war  workers  to  and  fro,  the  work  turned  out  by 
the  factories  would  have  been  greatly  hampered.  Elec- 
tric railways  are  essential  to  the  grovrth,  to  the  health 
and  to  the  progress  of  any  community. 

A  suggestion  which  has  forced  itself  on  my  mind 
in  my  study  of  the  electric  railways  is  that  the  present 
basis  of  fare  is  not  just.  The  railways,  regardless  of 
their  past  history,  are  giving  too  much  for  the  money. 
We  do  not  like  to  say  that  anybody  is  giving  us  too 
much  for  our  money,  but  that  is  the  case.  The  other 
day  I  was  in  a  city  where  one  could  ride  18  miles 
for  a  nickel.  It  might  be  said  there  are  lots  of  short 
hauls  that  would  make  up.  That  may  be  true,  but  prob- 
ably the  best  method  of  remedying  the  situation  is 
by  some  system  of  zone  fares.  That  is  being  given 
a  good  deal  of  study. 

Another  thing  has  impressed  itself  on  my  mind,  i.e., 
that  the  electric  railways  themselves  want  their  fran- 
chises adjusted,  and  they  want  this  adjustment  in  co- 
operation with  the  public.  That  is  the  only  way  it 
ought  to  be,  in  co-operation  with  the  public  utility 
bodies,  in  co-operation  with  the  city  councils.  It  ought 
not  to  be  done  in  any  spirit  of  antagonism  to  the  public 
and  these  councils,  but  previously  for  what  is  best  for 
the  community. 

I  hope  the  Denver  committee  will  study  in  all  of  its 
aspects  what  has  been  adopted  lately  in  several  cities — 
the  service-at-cost  plan.  I  have  had  occasion  to  see 
its  workings  in  several  cities.  I  know  how  well  it 
works.  The  plan  is  fair  to  the  public  and  fair  to  the 
company,  because  it  is  based  on  a  certain  appraised 
valuation  of  the  property  of  the  company  made  by  the 
public  and  the  company.  There  is  no  over-appraisal  or 
under-appraisal.  The  plan  allows  the  company  to  charge 
a  fare  that  will  pay  the  actual  cost  of  operation,  includ- 
ing a  fair  return  on  the  investment.  I  think  that 
Denver  could  wisely  study  the  results  of  such  a  plan. 


Smoking  has  been  customary  in  suburban  cars  in 
Japan  although  prohibited  in  city  cars.  On  Feb.  1, 
1919,  however,  the  Imperial  Government  Railways  in- 
augurated new  regulations  prohibiting  smoking  in  sub- 
urban cars. 


Making  Casual  Riders  Pay 

Manager  Proposes  Sale  of  Annual  and  Monthly  Pass 

Cards  Permitting  Daily  Riders  to  Ride 

at  5  Instead  of  10  Cents 

THE  application  of  the  commutation  principle  to 
electric  railway  fares,  so  as  to  lessen  the  rate  as 
the  rides  per  month  or  per  year  increase,  is  discussed 
in  an  article  contributed  to  the  Wall  Street  Journal  by 
R.  Schaddelee,  vice-president  and  general  manager 
United  Light  &  Railways  Company,  Grand  Rapids, 
Mich.  He  believes  that  the  public,  when  it  understands 
the  fairness  of  the  system  proposed,  will  welcome  it  as 
a  very  desirable  improvement. 

Under  Mr.  Schaddelee's  plan  the  regular  cash  fare 
would  be  10  cents,  but  anyone  could  pay  $6  for  an 
annual  card  entitling  him  to  ride  for  5  cents  per  ride 
as  often  as  he  desired.  The  pass  card  for  1919,  for 
instance,  would  be  of  a  distinctive  color  and  have  the 
figures  1919  prominently  printed  over  its  face.  It  would 
be  sold  at  $6  during  January,  $5.50  during  February, 
$5  during  March,  etc.  Similar  pass  cards  could  be 
sold  at  50  cents  each  and  would  be  good  for  only  one 
month.     The  passes  would  be  non-transferable. 

Anyone  using  the  street  cars  not  more  than  ten  times 
a  month  would  have  no  object  in  purchasing  either  a 
yearly  or  a  monthly  pass  card.  The  following  table 
shows  how  the  average  cost  per  passenger  would  be 
reduced  as  the  number  of  rides  taken  per  month  in- 
creased : 


COST  OF  RIDE  TO  PASSENOERS  UNDER 
PASS-CARD  SYSTEM 

Cost  of  Coat  of 

Number    of        Cost  of         Cash  Fare        Cash  Fare  Average  Cost 

Rides  per         Monthly         (10  Cents         (5  Cents  Total  per  Fare  in 

Month           Pass  Card        per  Ride)        per  Ride)  Cost  (Cents) 

5                    •■                    $0.50                 ....  $0.50  10 

0                                            1.00  1.00  10 

15                »0.50                 ....               JO. 75  1.25  8} 

.50                ....                 1.00  1.50  7J 


20 


25 

.50 

30 

.50 

35 

.50 

40 

.50 

45 

.50 

50 

.50 

60 

.50 

70 

.50 

80 

.50 

90 

.50 

100 

.50 

1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
3.00 
3  50 
4.00 
4.50 
5.00 


1.75  7' 

2.00  6f 

2.25  61 

2  50  6} 
2.75  6J 

3  00  6 

3  50  5j 
4.00  5» 

4  50  5| 
5.00  5i 
5.50  Si 


Some  of  the  advantages  of  this  pass-card  system,  ac- 
cording to  Mr.  Schaddelee,  are  as  follows : 

When  this  system  supersedes  a  flat  5.-cent  fare,  the  occa- 
sional rider  pays  an  increase  of  100  per  cent;  the  passenger 
who  rides  twenty-five  times  a  month,  an  increase  of  40  per 
cent;  one  who  rides  fifty  times  a  month,  an  increase  of  20 
per  cent,  and  one  who  rides  100  times  a  month,  an  increase 
of  10  per  cent.  This  system  would  do  away  with  the 
handling  of  pennies  altogether.  A  passenger  would  either 
pay  a  nickel  fare  or  a  dime  fare.  Every  passenger  not 
showing  a  pass  card  to  the  conductor  would  pay  a  10-cent 
fare. 

Every  passenger  would  be  entitled  to  the  usual  transfer, 
although  this  system  could  easily  be  adapted  to  a  separate 
charge  for  transfers  by  charging  25  or  50  cents  a  month 
extra  to  passengers  desiring  a  monthly  pass  card  entitling 
them  to  nickel  fares  with  free  transfers.  In  that  case  these 
cards  would  have  a  different  color  and  have  "Transfer" 
printed  prominently  on  their  face. 

There  would  undoubtedly  be  some  misuse  by  owners  losing 
their  cards  or  allowing  other  people  to  use  them,  but  this 
would  be  negligible.  Every  system  of  fare  collection  has 
some  loopholes,  and  this  scheme  would  have  fewer  than  any 
other  scheme. 

Passengers  should  deposit  their  own  fares  in  the  fare 
box,  the  conductor  merely  seeing  to  it  that  every  passenger 
not  having  a  card  should  deposit  a  dime.  The  conductor 
would  handle  no  fares  or  money  except  to  make  change. 
He  would  have  no  punching  to  do. 
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This  scheme  would  also  work  out  well  with  one-man  car 
operation.  One  glance  at  the  card  is  all  that  would  be 
necessary  to  determine  whether  it  was  genuine. 

The  passenger,  once  having  paid  his  50  cents  for  the 
monthly  pass  or  his  $6  for  the  yearly  pass,  would  undoubt- 
edly be  more  likely  to  ride  and  reduce  his  average  cost. 
The  riding  would  thus  be  stimulated,  and  the  cost  of  the 
service  would  be  more  equitably  distributed  than  under  any 
straight-fare  system. 

In  Mr.  Schaddelee's  opinion,  it  is  the  large  number 
of  working  people,  and  medium  and  small-salaried 
people,  who  depend  upon  the  street  car  system  entirely 
as  their  daily  mode  of  local  transportation,  that  make 
it  possible  for  the  automobile  owners  and  other  classes 
of  people,  who  use  the  street  car  service  only  as  a  matter 
of  occasional  convenience  to  themselves,  to  have  street 
car  facilities  available  at  all.  This  is  the  defect  of 
any  straight-fare  system.  The  annual  pass-card  system 
is  designed  to  remedy  this  defect  by  placing  more  of 
the  cost  of  operation  upon  the  casual  rider  and  less 
upon  the  daily  rider. 


Traffic  Characteristics 

A  Simple  Graph  Designed  to  Visualize  The  Rela- 
tionship of  the  Supply  and  Demand 
of  Service 

By  John  A.  Dewhurst 

THE  charts  presented  herewith  illustrate  a  method 
of  visualizing  graphically  the  relation  of  the  service 
furnished  on  a  car  line  or  route  to  the  demand  for 
service. 

The  charts  are  prepared  from  data  observed  at  defin- 
ite points  on  the  line  and  represent  the  adequacy  of 
service  at  that  point.  In  the  case  of  the  charts  accom- 
panying this  article,  the  points  of  observation  are  maxi- 
mum-load points  previously  determined,  and  hence  rep- 
resent the  adequacy  of  service  for  the  entire  line, 
assuming,  of  course,  that  the  short-line  possibilities  are 
satisfactory. 

To  prepare  a  graph  as  represented,  the  line  to  be 
studied  should  be  checked  for  several  days  (not  neces- 
sarily consecutive  days)  in  order  to  obtain  a  typical 
condition  for  that  particular  season  of  the  year.  The 
average  number  of  passengers  riding  per  day  in  fifteen- 
minute  periods  should  be  calculated  from  the  traffic 
data  thus  obtained  and  plotted  on  the  chart.  In  the 
illustrations  accompanying  this  article  this  passenger 
record  is  represented  by  the  solid  line. 

Likewise,  the  average  number  of  seats  offered  during 
the  same  periods  should  be  calculated  in  a  similar 
manner  (number  of  cars  passing  the  point  of  observa- 
tion times  the  average  seating  capacity) .  These  average 
daily  fifteen-minute  totals  are  then  plotted  as  shown  by 
the  dotted  lines. 

The  areas  shaded  depend  upon  the  relationship  of 
these  two  lines  with  respect  to  each  other.  When  the 
passenger  "Service  Demand"  curve  is  in  excess  of  the 
seats  furnished  or  the  "Service  Supply"  curve,  the  area 
is  shaded  with  double  cross  hatching,  indicating  pas- 
sengers standing.  In  portions  of  the  chart  where  the  sup- 
ply of  seats  is  greater  than  the  passenger  demand,  the 
area  is  shaded  with  dotted-line  hatching  indicating 
empty  seats.  Then  the  area  shaded  in  single  solid-line 
hatching  would  indicate  passengers  accommodated  with 
seats. 
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CONVENIENT  METHOD  OF  CHARTING   SERVICE— THE 

UPPER  CHART  SHOWS  BETTER  PLANNING 

THAN  THE  LOWER  ONE 

Under  ideal  conditions  of  a  seat  for  every  passenger 
and  a  passenger  for  every  seat,  the  solid  lines  and  the 
dotted  lines  would  coincide,  and  the  entire  area  would  be 
shaded  with  only  solid-line  hatching.  Unfortunately, 
such  conditions  do  not  prevail. 

By  means  of  a  series  of  such  charts  the  management 
can,  however,  endeavor  to  keep  down  the  area  represent- 
ing empty  seats,  especially  during  portions  of  the  day  at 
which  more  than  the  basic  service  is  provided.  At  the 
-same  time  the  area  representing  standing  passengers 
can  often  be  regulated  so  as  better  to  serve  the  require- 
ments, ofttimes  without  additional  expense. 

The  Charts  Show  Actual  Cases 

Both  of  the  charts  presented  illustrate  the  actual 
conditions  existing  on  lines  of  large  properties  in  the 
United  States.  The  first  one  is  selected  as  typical  of 
well  applied  service.  The  peaks  in  service  correspond 
to  the  peaks  of  travel  demand  and  show  a  minimum  of 
wasted  service. 

The  second  chart  illustrates  poorly  applied  service. 
For  instance,  during  the  morning  rush  hour  southbound 
the  peaks  in  seats  furnished  actually  occur  three  quar- 
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ters  of  an  hour  after  the  peak  in  travel,  and  the  travel 
is  even  so  low  that  sixty  empty  seats  are  operated  dur- 
ing fifteen  minutes  of  the  peak,  a  service,  which,  of 
course  is  most  costly  to  provide.  The  entire  tapering 
off  of  the  rush  hour  is  from  thirty  to  si>:i;y  minutes 
later  than  it  should  be.  Likewise,  at  night  the  tripper 
service  northbound  starts  at  3.45  o'clock,  whereas  the 
passengers  riding  would  not  occupy  all  of  the  base  head- 
way seats  until  an  hour  later,  or  at  4.45.  There  also  oc- 
curs at  6.30  a  minor  peak  of  seats  that  are  empty.  Even 
after  the  tripper  service  is  off  at  7  p.m.,  up  to  9  p.m. 
there  are  25  per  cent  to  50  per  cent  more  seats  operated 
than  during  the  middle  of  the  day,  whereas  the  travel 
would  not  even  occupy  the  seats  that  would  be  provided 
by  the  base  headway  alone. 

Other  Uses  of  the  Charts 

If  the  charts  are  analyzed  still  further  it  will  be  ob- 
served that  the  area  under  the  dotted  line  (service 
furnished)  is  "Seat-Hours"  which,  with  the  introduc- 
tion of  a  constant,  can  be  converted  directly  into  car- 
miles.  In  other  words,  the  area  outlined  by  the  dotted 
line  bears  a  direct  relation  to  car-miles  operated  or  the 
entire  expense  of  operating  the  line. 

To  illustrate  the  application  of  this  point,  if  a  com- 
pany desires  to  obtain  approximately  the  relative  cost 
of  operating  a  new  schedule,  the  proposed  seats  to  be 
furnished  passing  the  maximum-load  point  should  be 
plotted  on  the  graph  and  the  respective  areas  measured 
with  a  planimeter.  The  ratio  of  the  respective  areas 
multiplied  by  the  car-miles  of  the  existing  schedule 
would  give  an  approximate  indication  of  the  mileage  of 
the  proposed  schedule,  providing  no  pronounced  change 
were  made  in  routes  or  short-line  cars,  as  this  scheme 
,  assumes  the  same  average  length  of  trip. 

Graphs  of  this  nature  are  simple  to  construct  from 
data  that  should  be  collected  continuously.  Where 
records  of  this  kind  are  kept  different  colors  are  used 
for  the  different  areas  instead  of  shading,  the  shading 
having  been  substituted  in  this  article  only  on  account 
of  the  difficulty  in  reproducing  colors. 

It  is  suggested  that  the  line  representing  passengers 
be  drawn  in  black,  the  line  representing  seats  in  red  and 
the  areas  colored  in  red  for  standing  passengers,  in 
green  for  empty  seats  and  in  blue  for  passengers  ac- 
commodated with  seats.  The  charts  then  stand  out  in 
a  very  striking  manner  and  not  only  illustrate  very 
characteristically  to  those  familiar  with  such  data  the 
conditions  of  a  line,  but  also  serve  to  illustrate  to  a 
layman  facts  that  otherwise  are  hard  to  present.  For 
instance,  it  is  very  apparent  that  the  numbers  of  pas- 
sengers required  to  stand  during  the  rush  hours  are 
remarkably  small  in  the  average  case  compared  to  the 
number  of  empty  seats  that  are  operated  on  nearly 
every  line  during  the  off-peak  hours.  Charts  of  this 
kind  have  been  found  to  be  of  great  help  in  presenting 
the  traffic  problem  to  regulating  bodies  that  often  are 
not  familiar  in  detail  with  the  usual  operating  con- 
ditions. 

It  is  not  advocated  that  all  traffic  records  should  be 
worked  up  as  extensively  as  outlined  in  this  article, 
but  it  is  of  great  help  to  build  up  such  a  picture  of  the 
traffic  characteristics  of  all  lines,  say  at  least  once  or 
twice  a  year,  at  the  times  when  they  represent  typical 
conditions. 


Zone  Fare  Registering  Machines 

Recording  Fare  Register  and  Identification  Check 
Issuing  Machine  Recently  Developed 

THE  Ohmer  Fare  Register  Company  has  recently 
developed  a  register  for  zone  fare  collections.  In 
one  form  for  small  properties,  the  register  is  largely  an 
adaptation  of  the  company's  standard  form,  the  princi- 
pal difference  being  that  it  carries  a  zone  indicator. 
One  of  these  registers,  designed  for  five  rates  of  fare, 
is  shown  in  the  accompanying  illustration.  The  records 
made  by  this  register  are  as  follows:  The  zone  num- 
ber, the  trip  number,  the  direction,  the  division  or  line 
number,  five  columns  showing  the  registration  of  each 
kind  of  fare,  the  register  number,  the  total  number 
of  passengers  carried,  the  date  and  the  conductor's 
identification  number.  The  distinctive  difference  be- 
tween thi.«  register  and  the  company's  latest  city  regis- 
ter, as  already  explained,  is  the  indication  on  the  front: 
of  the  register  of  the  zone  number  and  its  record  oni 
the  printed  report. 

To  take  care  of  the  collection  of  zone  fares  on  large 
city  and  interurban  properties  a  modification  of  this  reg- 
ister has  been  developed  together  with  a  zone  check  print- 
ing and  issuing  machine  where  identification  checks 
are  given  on  the  front  platform,  as  with  the  proposed 


ZONE  PARE  REGISTER  FOR  FOUR  ZONES 

Public  Service  Railway  zone  system.  In  the  register 
the  fare  indicator  is  set  rapidly  and  accurately  by 
setting  a  lever  to  the  desired  fare  on  a  dial  on  the  side 
of  the  machine.  The  fare  is  then  registered  by  a 
treadle.  The  capacity  of  the  machine  is  from  1  cent 
to  99  cents.  As  the  end  of  each  zone  is  reached  and  a 
new  zone  entered,  the  conductor  takes  a  print  and  thus 
makes  a  record  of  all  fares  collected  in  the  previous 
zone.  At  the  same  time,  the  visible  zone  indicator  in 
the  register  advances  progressively  to  show  the  num- 
ber of  the  zone  just  entered.  This  m.ovement  is  auto- 
matic and  the  zone  indicator  cannot  be  turned  back 
until  the  complete  number  of  zones  on  the  line  has 
been  reached.  The  records  made  cover,  besides  the 
usual  ones,  the  total  number  of  free  tickets,  total  num- 
ber of  purchased  tickets  and  total  number  of  transfers. 
This  record  is  made  for  each  zone. 

The  register  is  mounted  on  a  pedestal  and  can  be 
carried  easily  from  one  end  of  the  car  to  the  other. 
Its  weight  is  65  lb. 

The  identification  check-issuing  machine  will  print 
and  issue,  one  at  a  time,  a  check  showing  the  number 
of  the  zone  in  which  the  passenger  boarded  the  car. 
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the  direction  in  which  the  car  is  moving,  the  serial 
number,  the  date,  month  and  year,  the  motorman's 
identification  number,  the  serial  number  of  the  ma- 
chine and  other  information.  The  machine  cannot  be 
operated  until  the  motorman's  identification  key  is  in- 
serted. The  zone  number  is  set  by  a  lever  which 
simultaneously  rings  a  tell-tale  bell  and  also  sets  the 
visible  zone  indicator.  The  ticket  is  printed  and  issued 
by  the  motorman  pressing  his  foot  on  a  pedal,  or  it 
can  be  operated  by  a  hand  lever.  Tickets  can  be  issued 
at  the  rate  of  60  or  70  to  the  minute.  The  weight  of 
this  machine  is  35  lb. 


Superheater  that  Can  Be  Applied  to 
Existing  Boilers 

The  Connection  Between  the  Tubes  and  the  Heater 

Is  Made  by  Means  of  a  Ball  and 

Socket  Joint 

THE  following  points  have  been  kept  in  mind  by 
the  engineers  of  the  Locomotive  Superheater  Com- 
pany, New  York  City,  in  designing  a  new  type  of 
superheater  for  use  in  stationary  power  plants:  (1) 
Safety;  (2)  accessibility  for  inspection  and  repairs; 
(3)  protection  against  overheating;  (4)  high  super- 
heating efficiency;  (5)  improved  efficiency  of  combined 
boiler  and  superheater;  (6)  consideration  of  steam 
velocities  and  areas  to  provide  minimum  drop  in  steam 
pressure;  (7)  uniformity  of  superheating  and  ease  of 
regulation;  (8)  provision  for  expansion  and  contrac- 
tion; (9)  provision  for  cleaning;  (10)  minimum  pos- 
sibility for  leaks;  (11)  flexibility  and  adaptation  to 
different  designs  of  boilers. 

The  general  plan  of  the  superheater  is  shown  in  the 
accompanying  illustrations.  It  consists  of  two  headers, 
one  of  which  is  the  distributor  for  the  saturated  steam 
coming  from  the  boiler  and  the  other  acts  as  the  col- 


SUPERHEATER  HEADER  SHOWING  METHOD  OF 
ATTACHING  UNITS 

lector  of  the  superheated  steam.  The  headers  are  of 
steel  and  are  located  outside  of  the  hot  gas  path,  usually 
outside  the  boiler  setting  proper. 

The  superheating  units  are  of  heavy  cold-drawn 
seamless  steel  tubing,  bent  in  such  form  as  to  provide 
freedom  for  expansion  and  contraction.  They  are  con- 
nected to  the  headers  by  means  of  ball-and-socket  joints 
with  ground  surfaces.  The  ball  of  the  joint  is  forged 
on  the  end  of  the  tube,  and  it  is  faced  and  ground.  It 
fits  into  a  ground  seat  in  the  header  made  at  an  angle 
of  45  deg.  The  ball  and  seat  are  held  in  close  contact 
by  means  of  clamps,  bolts  and  washers. 

The  drawings  reproduced  below  show  not  only  the 
general  construction  of  the  superheater  but  also  illus- 
trate some  typical  plans  for  installing  it  in  boilers  of 
usual  forms. 


A  recent  bulletin  of  the  National  Safety  Council 
calls  attention  to  the  danger  of  accidents  from  incor- 
rect handling  of  wrenches,  evidently  a  prolific  source 
of  injuries  to  men  in  shops.  The  bulletin  contains  this 
trenchant  statement:  "Pulling  away  from  the  open  end 
of  a  monkeywrench  or  an  'S'  wrench  is  like  attempt- 
ing to  hold  your  weight  on  a  bar  with  one  finger.  You 
can  hold  on  if  you  have  the  strength ;  so  can  the  wrench 
if  it  has  the  strength." 


SUPERHEATERS  INSTALLED  IN  BOILERS  OP  SEVERAL  TYPES:    (A)  VERTICAL  WATER-TUBE  BOILER;    (B)    CROSS- 
DRUM  TYPE  BOILER;   (C)  HORIZONTAL  RETURN  TUBULAR  BOILER;  (D)  HORIZONTAL  WATER-TUBE  BOILER 
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Getting  More  Life  from  "K"  Controller 
Segments  and  Contact  Fingers 

Renewable  Arcing  Tips  for  Contact  Segments  Reduce 
the  Expense  of  Replacement,  and  Careful  Adjust- 
ment of  Fingers  Increases  the  Life  of  Contact  Parts 

By  R.  S.  beers 

General  Electric  Company,  Schenectady,  N.  T. 


WITH  a  "K"  controller  the  most  severe  duty  ii 
on  the  contact  fingers  and  segments,  and  for 
this  reason  they  require  the  most  attention.  It 
is  essential  for  satisfactory  operation  that  the  contact 
surfaces  of  the  fingers  and  segments  be  smooth.  This 
means  frequent  inspection,  as  the  arcs  broken  in  the 
controller  burn  the  lubricant  and  roughen  the  segments 
and  fingers.  The  burning  takes  place  when  the  finger 
and  segment  break  contact  and  is  more  pronounced  at 
the  end  of  the  segment.  On  account  of  this  it  is  often 
necessary  to  replace  a  segment  that  shows  wear  only 
at  the  end.  To  reduce  the  expense  of  such  renewals, 
railway  controllers  designed  in  recent  years  have  a  re- 
movable "burning  tip"  as  part  of  the  segment.  These 
tips  are  used  only  with  the  segments  subjected  to 
burning. 

Figs.  1,  2  and  3  show  three  general  types  of  burning 
tips.  That  shown  in  Fig.  3  has  proved  the  most  satis- 
factory. Burning  tips  of  this  type,  with  a  suitable  seg- 
ment, may  be  put  on  a  controller  cylinder  in  place  of 


FIGS.  1,  2  AND  3 — ARCING  TIPS  FOR  DRUM  TYPE 
CONTROLLERS 

those  of  the  Fig.  2  type  without  change  in  the  drilling 
of  the  segment  screwholes  in  the  controller  cylinder. 
If  the  controller  has  the  short  Fig.  1  type  of  burning 
tip  it  is  necessary  to  drill  and  tap  new  segment  screw- 
holes  before  a  Fig.  3  type  of  burning  tip  can  be  used. 
The  older  types  of  railway  controllers,  as  the  K-6,  K-10, 
K-11,  K-12  and  K-28,  have  never  been  provided  with 
burning  tips.  To  use  them  would  require  a  considerable 
relocating  of  the  segment  screwholes  and  a  possible 
modifying  of  the  body  casting  in  order  to  provide 
sufficient  material  for  tapping  the  segment  screwholes. 
When  a  new  burning  tip  is  put  on  a  controller  cylinder 
with  an  old  segment,  the  surfaces  of  each  should  be 
made  nearly  the  same  height,  so  that  the  finger  will 
slide  easily  from  one  to  the  other.  If  the  burning  tip 
is  on  a  segment  that  engages  with  a  finger  when  turn- 
ing from  the  "off"  position  to  the  first  point,  it  is  im- 
portant to  have  it  very  nearly  the  same  length  as  the 
other  burning  tips  engaging  at  this  time.  Otherwise, 
when  the  controller  is  turned  off,  the  burning  will  be 
localized  on  the  one  with  the  shortest  segment  instead 
of  being  distributed  over  several  fingers. 


The  function  of  a  "K"-controller  finger  is  to  supply  a 
flexible  connection  between  the  segments  and  the  finger 
base.  With  the  earliest  "K"  controllers,  when  cars  and 
motors  were  of  small  capacity,  this  was  accomplished 
with  a  finger  consisting  of  a  copper  contact  piece  riveted 
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FIG.        4  —  MEASUREMENTS 
FOR  FINGER  ADJUSTMENT 


to  a  flat  phosphor-bronze  spring.  The  latter  provides 
the  requisite  flexibility,  presses  the  contact  piece  on  the 
segments  firmly  enough  to  insure  their  making  good  con- 
tact and  conducts  the  current  from  the  contact  piece  to 
the  finger  base.  As  electric  cars  increased  in  size  and 
their  motors  in  capacity,  shunts  were  added  to  the 
fingers  to  carry  the  increased  current.  Since  the  shunt 
is  used  to  increase  the  current  capacity  of  the  finger  it 
is  self-evident  that  the  contact  tip  should  make  good 
contact  with  the  shunt  and  finger  spring,  otherwise 
heating  and  burning  will  take  place  where  they  join. 
Although  the  usual  method  of  insuring  this  is  to  rivet 
the  parts  together,  there  are  two  other  methods  which 
are  used.  One  is  to  replace  the  rivet  with  a  machine 
screw;  the  other  is  to  use  spring  pressure  alone  to  hold 
the  parts  together.  With  these  two  types,  the  contact 
tips  may  be  changed  without  removing  the  finger  from 
the  controller. 

The  life  of  finger  springs  is  increased  by  the  proper 
adjustment  of  the  fingers.    Too  much  "drop"  causes  the 


*lir 


ADJUSTING 
.  WRENCH 


n^' 


TfilC/f 


4^ 


--A 


FIG.    5— FINGER  ADJUSTING   WRENCH 

finger  to  stub,  producing  severe  strains  on  the  spring; 
while  on  the  other  hand,  too  little  drop  will  reduce  the 
pressure  of  the  finger  on  the  segment  to  such  a  degree 
that  the  contact  surfaces  will  burn.  "Drop"  is  the 
distance  the  finger  falls  below  the  surface  of  the  seg- 
ment when  they  are  separated  by  turning  the  controller 
to  the  "off"  position.  It  should  be  measured  from  the 
surface  of  the  segment  to  the  part  of  the  finger  that 
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engages  the  segment.  If  the  segments  are  worn  at  the 
ends,  measurement  should  be  made  from  the  normal 
surface  of  the  segment  and  not  from  the  end,  as  the 
total  movement  of  the  finger  at  its  point  of  contact 
with  the  segment  should  not  exceed  J  in.  When  ad- 
justing new  fingers  in  a  controller  having  badly  worn 
segments  particular  attention  should  be  given  to  this 
point.  If  the  proper  adjustment  cannot  be  obtained  the 
segment  is  worn  out  and  should  be  replaced.    An  exces- 


FIGS.    6,    7,    8, 


9    AND   10— TTPES    OF   FINGERS    FOR    DRUM 
CONTROLLERS 


sive  drop  makes  the  controller  operation  more  difficult, 
increases  the  wear  on  the  fingers  and  segments,  and 
materially  shortens  the  life  of  the  finger  spring.  It 
frequently  causes  the  finger  to  stub  and  buckle,  and  if 
continued  will  finally  break  the  spring.  Fig.  4  illus- 
trates the  method  of  measuring  drop  and  gives  limits  of 
variation  that  have  been  found  satisfactory,  both  as  to 
contact  and  life  of  the  finger  spring. 

Fingers  Should  Make  Contact  Across  Entire 
Width 

Another  adjustment  of  controller  fingers,  of  vital 
importance  in  securing  good  contact,  is  to  twist  the 
finger  so  that  it  touches  the  segment  across  its  entire 
width.  Frequently,  when  a  new  finger  is  put  into  a 
controller,  no  attention  is  given  to  this  adjustment  and 
the  finger  touches  the  segment  at  only  one  point. 

If  the  fingers  do  not  have  a  line  of  contact  across  the 
segments,  overheating  of  the  segments  and  fingers  may 
take  place,  causing  the  finger  spring  to  soften  and  lose 
tension.  Twisting  the  fingers,  particularly  the  reverse 
fingers,  can  best  be  accomplished  in  the  K-35  and  K-36 
controllers  by  using  the  adjusting  wrench  shown  in  Fig. 
5.  This  wrench  fits  over  the  finger  spring  and  shunt 
and  it  is  of  sufficient  width  to  permit  adjusting  one-half 
the  fingers  at  a  time.  It  should  be  put  on  the  spring 
just  back  of  the  finger  tips. 

One  way  of  preventing  springs  from  breaking  in  serv- 
ice is  to  discard  the  spring  when  the  tip  is  worn  out. 
As  a  general  rule  the  finger  spring  cannot  be  depended 
on  to  out-wear  more  than  one  tip,  though  in  some  cases 
a  single  spring  will  out-wear  several  tips.  This  will 
occur  oftener  with  the  more  recent  designs  of  fingers, 
where  the  spring  is  relatively  longer  than  the  contact 
piece,  than  with  the  older  types  where  the  spring  is 
shorter.  In  designing  these  later  types  of  fingers  par- 
ticular attention  has  been  given  to  distributing  the 
bending  throughout  the  length  of  the  spring,  as  a  spring 
will  break  much  more  quickly  with  the  bending  localized 
than  when  distributed. 

Fig.  6  shows  the  familiar  old-type  finger,  while  Figs. 
7  and  8  show  fingers  of  recent  design  having  long 
springs  and  short  tips  that  may  be  used  in  place  of  the 
old-tjrpe  finger.    The  finger  illustrated  in  Fig.  8  is  for 


the  K-6  controller,  while  Fig.  7  shows  the  one  for  the 
K-10,  K-11,  K-12  and  K-28  controllers. 

Fig.  10  shows  the  type  of  finger  used  in  K-34,  K-35, 
K-36,  K-39,  K-40  and  K-51  controllers.  Fig.  9  is  a 
similar  finger  but  of  more  recent  design  which  em- 
bodies several  improvements  over  the  earlier  finger. 
Among  these  are  the  use  of  a  single  grommet  instead 
of  three  rivets  around  the  adjusting  screwhole,  thereby 
leaving  more  metal  in  the  finger ;  and  the  bending  of  the 
finger  spring  is  better  distributed  by  the  long  brass 
plate  under  the  finger  spring  than  with  the  short  plate 
used  with  the  old  finger.  The  brass  plate  on  top  of  the 
shunts,  through  which  the  adjusting  screw  passes,  as- 
sists the  lower  plate' in  distributing  the  bending  and  also 
prevents  turning  of  the  locking  device  for  the  adjust- 
ing screw. 

First  Concrete  Gondola  Car 

A  GONDOLA  CAR  with  concrete  walls  and  floors 
on  March  17  was  turned  over  to  the  Illinois  Central 
Railroad  for  operation.  This  car  was  invented  and 
designed  by  Joseph  B.  Strauss,  president  of  the  Strauss 
Bascule  Bridge  Company,  and  was  built  by  the  R.  F. 
Conway  Company  of  Chicago.  The  construction  of  this 
car  was  started  as  a  war  measure  when  it  was  thought 
that,  due  to  the  shortage  of  steel,  it  might  be  possible 
to  relieve  the  car  shortage  materially  by  developing 
concrete  construction. 

The  fundamental  feature  of  the  design  consists  of 
a  steel  skeleton  body  forming  the  outer  boundary  of 
the  car  and  mounted  upon  a  steel  underframe.  The 
concrete  walls  and  floors  are  contained  within  this 
frame,  and,  together  with  the  frame  and  floor  reinforce- 
ment, are  connected  to  and  interlocked  with  the  under- 
frame.  The  steel  frame  forms  the  finishing  and  pro- 
tecting edges,  thus  entirely  shielding  the  concrete  and 
also  serving  as  a  complete  system  of  stress-bearing 
members.  The  car  was  designed  for  a  capacity  of 
100,000  lb.  plus  the  usual  10  per  cent  overload.     The 


FIRST    REINFORCED    CONCRETE    CAR 

car  has  an  over-all  length  of  41  ft.  6i  in.,  and  an 
over-all  width  of  10  ft.  2J  in.,  with  sides  4  ft.  lOJ  in. 
high.  The  steel  members  of  the  underframe  consist 
only  of  the  center  sill,  which  is  of  two  12-in.,  35-lb. 
ship  channels,  with  a  }-in.  x  20J-in.  cover  plate,  and 
the  body  bolsters  and  diagonal  corner  braces,  which 
conform  to  standard  design.  There  are  six  reinforced 
concrete  cross-bearers  in  the  car,  spaced  approximately 
4  ft.  6i  in.  apart.  The  floor  is  2i  in.  thick,  reinforced 
with  longitudinal  and  transverse  rods  1  in.  in  diameter 
and  the  walls  are  li  in.  thick.  Arch  bar  type  trucks 
fitted  with  M.  C.  B.  No.  2  brake  beams  are  used. 
The  car  weighs  53,600  lb. 
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Composition     and     Characteristics     of    understood  when  it  is  taken  mto  consideration  that  with 

T  •    •  A  11         *  tin  selling  at  75  cents  a  pound  and  lead  at  5  cents  a 

Lining  Alloys 

Cost  of  Lining  Alloys  Depends  Upon  Proportion  of 

Various  Metals  Used  —  Should  Not  Be 

Judged  by  Prices  Quoted 

THERE  is  only  one  babbitt  metal,  and  that  is  made 
to  the  formula  originated  by  Isaac  Babbitt  about 
sixty  years  ago.  It  is  composed  of  88.9  per  cent  tin, 
3.7  per  cent  copper  and  7.4  per  cent  antimony.  All 
other  lining  alloys  are  the  result  of  attempts  to  improve 
the  physical  characteristics  of  the  composition  produced 
according  to  this  formula  or  to  reduce  its  price.  By 
custom  these  various  combinations  have  been  called 
babbitt  metals,  even  though  they  contained  no  tin  or 
copper,  but  consist  of  lead  and  antimony. 

A  lining  alloy  is  a  soft  metal  interposed  between 
two  hard  surfaces.  One  of  these,  which  holds  the  metal, 
is  usually  stationary  and  the  other  revolves.  The  pur- 
pose of  the  lining  is  to  eliminate  friction  as  far  as 
possible,  and  should  lubrication  be  neglected  it  would 
present  such  a  surface  to  .the  revolving  shaft  that 
should  frictional  heat  develop  the  metal  will  wear  out 
without  damaging  the  shaft.  In  other  words,  the  true 
function  of  a  lining  alloy  is  to  wear  out  and  if  the  lining 
alloy  does  not  wear  the  shaft  will. 

Tin  is  a  cr>'stalline  metal  about  No.  9  in  the  Brinell 
scale  of  hardness.  It  is  very  malleable  and  takes  a 
high  polish.  When  antimony  is  added  the  tin  becomes 
harder  and  its  compressive  strength  increases.  This 
also  increases  its  brittleness  so  that  copper  must  be 
added  to  give  toughness  or  tensHe  strength.  The  ad- 
dition of  antimony  and  copper,  as  found  in  genuine 
babbitt  metal,  brings  the  composition  up  to  a  Brinell 
hardness  of  about  28,  or  more  than  three  times  that  of 
pure  tin. 

Various  Elements  Have  Different  Melting  Points 

The  mixing  of  copper,  antimony  and  tin  is  not  an 
easy    matter,    because    tin    melts    at    453    deg.    Fahr., 


pound,  it  is  only  necessary  to  take  out  2  per  cent  of 
tin  and  add  2  per  cent  of  lead  to  make  a  difference  of 
li  cents  per  pound  in  the  price.  The  proper  way 
to  buy  lining  metals  is  for  each  purchasing  agent  to 
specify  his  requirements  by  giving  sufficient  data  as 
to  the  maximum  revolutions  per  minute,  the  pressure 
per  square  inch  which  will  have  to  be  withstood,  to- 
gether with  the  method  and  character  of  lubrication 
and  the  condition  of  the  service.  This  information 
should  be  furnished  the  lining  alloy  manufacturers 
so  that  they  can  recommend  the  proper  alloy  to  be  used. 

Characteristics  Necessary  in  Lining  Alloys 

There  are  four  fundamental  requisites  in  a  lining 
alloy:  compressive  strength,  tensile  strength,  heat 
resistance  and  anti-frictional  qualities.  These  are 
enumerated  in  the  order  which  seems  to  be  the  order 
of  their  importance.  A  lining  alloy  to  be  of  value 
must  have,  first,  sufficient  compressive  strength  so  that 
it  will  be  able  to  hold  up  the  maximum  load  per  square 
inch  that  is  liable  to  be  put  on  the  bearings  without 
squashing  out.  Second,  it  must  have  sufficient  tensile 
strength  so  that  if  the  bearings  are  subjected  to  vibra- 
tion or  pounding  it  will  not  break  apart.  Third,  it 
must  have  sufficient  heat  resistance  so  that  should  the 
bearings  become  hot  the  alloy  will  stand  the  highest 
possible  temperature  before  it  begins  to  flow.  Without 
these  three  qualities  any  anti-friction  metal  has  no 
great  value.  Under  ideal  conditions  there  is  supposed 
to  be  a  film  of  oil  between  the  lining  metal  and  the 
shaft  at  all  times.  It  is  only  when  the  oil  film  is 
not  maintained  that  the  anti-frictional  qualities  of  the 
metal  become  of  real  importance. 

Another  matter  of  interest  is  the  relation  of  the 
above  four  points  to  the  characteristic  of  the  four 
metals  used  in  the  manufacture  of  bearing  alloys, 
namely,  tin,  lead,  antimony  and  copper.  If  compressive 
strength  was  all  that  was   needed,   an   alloy  could   be 


antimony  at  786  deg.,  and  copper  aft  1982  deg.    In  order     made  of  80  per  cent  lead  and  20  per  cent  antimony. 


to  get  the  copper  and  antimony  properly  introduced 
to  this  mass  of  tin  an  understanding  of  how  to  handle 
these  metals  at  their  widely  varying  temperatures  is 
required.  Genuine  babbitt,  properly  made,  shows  a 
matrix  of  tin,  and  all  through  this  are  crystals  composed 
of  tin  and  antimony,  copper  and  antimony,  and  tin  and 
copper.  These  crystals  constitute  the  bearing  points  in 
genuine  babbitt.  All  other  lining  alloys  are  of  the  same 
structure  to  a  more  or  less  extent.  Tin  and  antimony 
are  anti-frictional,  but  lead,  an  oily  and  greasy  metal, 
is     the     best    for    anti-frictional    purposes.       Unfor- 


which  would  be  of  32  Brinell  hardness,  or  harder  than 
genuine  babbitt.  As  far  as  holding  up  the  load  is  con- 
cerned, this  metal  would  answer  every  purpose.  While 
antimony  will  harden  lead,  when  a  certain  percentage 
is  passed  the  antimony  and  lead  become  very  brittle, 
so  that  with  80  per  cent  lead  and  20  per  cent  antimony 
the  alloy  is  almost  like  glass  and  the  slightest  vibra- 
tion will  break  it  to  pieces.  Therefore,  to  combine 
the  qualities  of  compressive  strength  with  tensile 
strength  tin  must  be  added  to  the  lead  and  antimony. 
Tin  has  an  affinity  for  lead  and  together  they  give 


tunately,  however,  pure  lead  is  very  soft  and  by  itself     ^  quality  of  hardness,  that  is,  compressive  or  tensile 


has  no  value  as  a  bearing  metal.     It  also  alloys  with 
other  metals   with  great   difficulty. 

Manufacturers  of  alloys  have  recognized  the  value 
of  lead  as  an  anti-friction  metal  and  have  tried  to 
use  as  much  of  it  as  possible.  This  has  resulted  in 
a  series  of  alloys  ranging  from  92  per  cent  of  tin 
and  no  lead,  down  to  95  per  cent  of  lead  and  no  tin. 


strength  and  elasticity.  It  is  not  sufficient  to  get  this 
elasticity  alone,  but  the  metal  must  be  tough  in  its 
elasticity.  Copper  must  then  be  added,  which,  having 
an  affinity  for  tin,  will  toughen  the  tin.  The  amount 
of  each  element  that  is  put  into  the  alloy  has  a  definite 
relation  to  the  necessary  characteristics. 
The  question  has  often  been  asked  as  to  whether 


There  are  hundreds  of  branded  alloys  varying  from  lining  alloys  can  as  satisfactorily  be  made  from  scrap 
each  other  a  few  points  in  tin,  lead,  antimony  and  cop-  metals  as  from  new  metals.  A  good  lining  alloy  can 
per,  which  have  been  brought  into  being  in  an  attempt  ^^  made  from  scrap  metals  and  may  do  the  work 
to  conserve  price.  A  purchasing  agent  can  always  buy  satisfactorily  because  of  the  unusual  factor  of  safety 
a  lining  metal  at  his  own  price.  This  will  be  readily  that  is  used.  But  although  alloys  made  of  scrap  metals 
are  sold  at  a  lower  price  they  are  really  not  cheaper 

tio'Ar^l'i"ciZ.t^TeloTtL''^uf^ZUA%'^^^^  t^^"    ^"°y«   "^^^^   «f   "«^   "'^tals-      Every   time   that 

of  St.  Louis  at  the  meeting  held  on  Feb.  18.  1919.  metals  are  melted  a  certain  amount  of  oxidation  takes 
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place.    If  scrap  metals  are  used  the  oxides  are  present, 
and  in  the  ordinary  shop  practice  they  cannot  all  be 
eliminated.     These  oxides  come  to  the  top  when  the 
metals  are  melted  and  are  skimmed  off  in  the  form  of 
dross.     Thus  there  are  not  as  many  pounds  of  metal 
in  the  bearings  from  the  same  formula  as  when  new 
metal  is  used.     Again,  the  physical  structure  of  the 
alloy  is  weakened  when  scrap  metals  are  used,  as  for 
example  when  old  lead  pipe  is  employed.    This  is  usu- 
ally obtained  from  buildings  where  it  has  become  cor- 
roded or  rotted  due  to  the  fluid  that  has  passed  through 
it.     It  may  contain  lime,  potash,  sulphuric  acid,  or  a 
number   of  other  things.     The   impurities   cannot  be 
removed  simply  by  melting  the  lead.    A  chemical  reac- 
tion has  taken  place  in  the  lead  and  it  has  lost  its 
original  characteristics.    Where  strap  tin  is  used  there 
is  liable  to  be  a  small  percentage  of  iron  left  in  the 
metal  from  the  detinning  process,  which  will  destroy 
the  lining  alloy.     In  genuine  babbitt  the  presence  of 
less  than  one-fourth  of  1  per  cent  of  arsenic  or  sulphur 
effects  the  metal  so  that  it  will  not  stick  to  iron  or 
brass  boxes,  and  the  mass  will  be  filled  with  little  holes 
which  tend  to  weaken  the  physical  structure  of  the 
metal.     New  copper  is  soft  and  tough  and  it  is  the 
toughness  that  is  wanted  in  the  bearing  metal.    Where 
scrap  trolley  wire   is  used  it  is  often  found  that  it 
has  become  brittle  in  use  due  to  having  lost  some  of  its 
tensile  strength.     This   condition   cannot  be   changed 
by  simply  putting  the  copper  into  a  pot  and  melting 
it  over  again. 

New  Bench  Saw  for  Woodworking  Shop 

AB  E  N  C  H 
tool,  port- 
able, and  de- 
signed to  operate 
on  the  electric 
lighting  circuit, 
has  been  placed 
on  the  market 
by  J.  D.  Wallace 
&  Company,  of 
Chicago.  Several 
new  features  are 
incorporated  in 
the  design.  To 
cut  at  an  angle, 
the  saw  is  tilted 
instead  of  cock- 
ing up  the  table.  This  makes  it  possible  to  cut  long  stock 
without  fear  of  breaking  the  angle  by  the  stock  coming 
in  contact  with  the  floor.  The  table  is  always  in  a 
horizontal  and  safe  position,  and  the  exact  angle  of  the 
cut  can  be  set  by  turning  a  hand  wheel  until  the  angle 
desired  is  registered  on  a  dial  in  the  front  of  the  ma- 
chine. This  tilting  mechanism  swings  the  cradle  in 
which  the  motor-driving  mechanism  and  saw  are 
mounted. 

The  saw  can  be  raised  and  lowered  so  as  to  cut  or 
groove  the  stock  to  any  depth  up  to  2  in.  The  raising 
and  lowering  mechanism  is  similar  to  the  tilting 
mechanism  and  is  controlled  by  the  hand  wheel  in  the 
front  of  the  machine.  The  bench  saw  is  provided  with 
a  Wallace  shutter  saw  guard.  This  is  built  into  the 
machine  and  slips  back  as  the  stock  goes  through,  so 
that  it  never  interferes  with  the  efficient  operation  of 
the  saw. 


New  Type  of  Conveyor  Reduces  Cost 
of  Handling  Material 

ANEW  TYPE  of  portable  scoop  conveyor  shown  in 
the  accompanying  illustration  has  been  placed  on 
the  market  by  the  Portable  Machinery  Company,  Inc., 
of  Passaic,  N.  J.  The  most  distinctive  feature  of  this, 
as  compared  with  other  similar  types  of  machines,  is 
the  scoop  on  the  digging  end,  which  can  be  pushed 
or  completely  buried  in  the  materials  to  be  conveyed. 
This  makes  it  possible  simply  to  scrape  the  material 
into  the  carrying  belt  instead  of  lifting  it  up  by  shovel- 
fuls and  putting  it  into  hoppers,  as  is  ordinarily  the 
practice   with    conveyors.      The    sides    or    skirt   plates 


Ninv    I'YPE   PORTABLE   BENCH   SAW 


LOADING  A  WAGON  WITH  COAL  BY  MEANS  OF  A 
SCOOP  CONVEYOR 

of  this  conveyor  form  a  trough,  which  increases  the 
carrying  capacity  of  the  belt  to  a  considerable  extent. 
These  sides  hold  the  material  together,  thus  making  the 
vs^hole  width  of  the  belt  available  for  carrying. 

The  carrying  capacity  of  the  scoop  conveyor  based 
on  handling  coal  is  1  ton  per  minute,  provided  a  suffi- 
cient amount  of  coal  is  maintained  at  the  receiving 
end  of  the  machine.  With  a  storage  pile  of  sufficient 
height,  one  man  can  easily  feed  1  ton  in  one  and 
one-half  minutes,  or  if  the  pile  is  low  he  may  require 
from  two  to  four  minutes.  This  scoop  conveyor  may  be 
used  for  storing,  reclaiming  and  loading  bulk  material 
and  light  articles  such  as  coal,  ashes,  sand,  earth, 
crushed  stone,  salt  bags  or  light  packages.  It  may  be 
used  singly  or  in  tandem  as  required. 

The  steel  frame  holding  the  rollers  of  the  conveying 
belt  is  mounted  on  wheels.  The  whole  is  perfectly 
balanced  so  that  one  man,  by  inserting  the  pipe  handles 
into  the  ends  of  the  horizontal  members,  can  easily 
lift  or  move  the  machine  around.  An  electric  motor 
or  gasoline  engine  mounted  under  the  frame  trans- 
mits power  to  the  conveyor  by  means  of  a  chain  and 
sprocket  connection  to  a  shaft  extending  beneath  the 
conveyor.  From  a  sprocket  on  the  other  end  of  this 
shaft  the  power  in  turn  is  transmitted  to  the  driving 
sprocket  located  at  the  upper  end  of  the  conveyor.  The 
carrying  belt  is  of  fine  grade  duck  and  rubber,  with 
duck  cross-strips.  These  transverse  cleats  are  provided 
to  prevent  the  material  from  slipping  back  down  the 
incline.  The  conveyor  is  made  in  three  different  sizes — 
with  lengths  of  13  ft.  8  in.,  19  ft.  8  in.  and  24  ft.  The 
width  of  the  conveying  belt  on  any  of  these  sizes  may 

be  either  12  in.  or  16  in.,  as  desired.    Size  13  ft.  8  in. 

elevates  its  load  to  a  total  height  from  the  ground  of 

5  ft.  9  in. 
In    the    accompanying   illustration   the    conveyor    is 

shown  handling  coal  on  the  property  of  the  Haverhill 

(Mass.)    Electric  Company. 
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Letters  to  the  Editors 

Is  Pipe  Drainage  a  Cure  for  Electrolysis? 

165  Broadway 
New  York,  N.  Y.,  March  16,  1919. 
To  the  Editors: 

My  attention  has  recently  been  called  to  an  article 
by  D.  W.  Roper  in  the  issue  of  the  Electric  Railway 
Journal  for  Dec.  7,  1918,  entitled  "Drainage  if  Nee-, 
essary  vs.  Negative  Feeder  Electrolysis  Protection." 
In  this  article  Mr.  Roper  essays  the  role  of  a  champion 
of  pipe  drainage  as  a  solution  of  the  electrolysis  prob- 
lem. Lest  Mr.  Roper's  enthusiasm  for  pipe  drainage 
may  perhaps  lead  some  who  have  not  closely  followed 
this  subject  to  think  that  a  cure  for  all  electrolysis 
troubles  has  now  been  found,  it  seems  well  to  point  out 
that  no  such  interpretation  should  be  placed  on  what 
Mr.  Roper  says.  On  the  contrary,  it  should  be  under- 
stood that:  (1)  It  is  an  open  question  whether  pipe 
drainage  ought  to  be  used  at  all;  (2)  assuming  that 
there  is  a  field  for  pipe  drainage,  no  one  knows  to  what 
extent  its  use  is  justified,  and  (3)  neither  of  the  fore- 
going questions  can  be  answered  rationally  and  con- 
clusively until  a  great  deal  of  additional  data  have 
been  secured,  properly  analyzed  and  thoroughly  studied 
and  digested.  No  one  questions  the  effectiveness  of 
drainage  for  cable  sheaths,  but  lead  cable  systems  and 
piping  systems  are  fundamentally  different,  and  Mr. 
Roper's  argument  that  because  drainage  will  protect 
lead  cable  sheaths  it  should  also  protect  gas  and  water 
piping  systems  is  merely  begging  the  question. 

As  to  the  comparison  between  a  drainage  installation 
and  an  insulated  return  feeder  installation  in  Chicago 
the  results  obtained  from  these  two  throw  little  or  no 
light  on  their  relative  merits  as  electrolysis  protec- 
tive systems,  nor  do  they  permit  of  generalizing  as  to 
costs  because  the  conditions  are  so  different  in  the  two 
cases.  In  the  Illinois  Street  substation  district,  where 
pipe  drainage  was  installed,  the  area  under  test  is  rela- 
tively small,  the  rail  network  is  congested  and  the  feed- 
ing distances  are  short.  In  the  Crawford  Avenue  sub- 
station district,  where  the  insulated  return  feeder  sys- 
tem was  installed,  the  area  involved  is  extensive,  paral- 
leling and  inter-connecting  tracks  are  relatively  few, 
and  feeding  distances  are  long.  It  is  obvious  that  the 
cost  of  reducing  stray  currents  in  pipes  to  a  given  value 
is  much  greater  under  the  conditions  prevailing  in  the 
Crawford  Avenue  district  than  under  the  conditions  in 
the  Illinois  Street  district.  So  much  for  the  relative 
costs.  As  to  the  relative  performance  of  these  two 
installations  in  reducing  electrolysis  damage,  little  or 
nothing  has  been  made  known.  The  figures  given  by 
Mr.  Roper  showing  current  flow  on  pipes  in  the  Illi- 
nois Street  district,  with  and  without  drainage,  have 
no  direct  bearing  on  this  question. 

If  the  matter  of  efficacy  in  preventing  electrolysis 
damage  is  ignored,  there  is  no  rational  basis  for  making 
comparisons  between  costs  of  pipe  drainage  and  costs 
of  insulated  return  feeders. 

Extensive  investigation  is  required  to  determine  how 
much  electrolysis  protection  is  afforded  by  either  the 
pipe  drainage  system  or  the  insulated  track  feeder  sys- 
tem. However,  it  is  known  that  the  insulated  feeder 
system,   by  reducing  stray  currents,   gives  some  elec- 


trolysis protection.  Whether  pipe  drainage  affords  any 
protection  against  electrolysis  as  a  net  result  is  not 
definitely  known. 

The  writer  cannot  agree  at  all  with  Mr.  Roper's  argu- 
ment of  conclusion  respecting  so-called  "joint  electrol- 
ysis." This  phenomenon  has  frequently  been  pictured 
as  localized  right  at  the  pipe  joints,  the  current  being 
supposed  to  leave  the  pipe  and  enter  it  again  within  a 
few  inches  of  the  joint.  On  this  supposition,  corrosion 
would  be  expected  in  the  immediate  proximity  of  the 
joints  on  the  positive  side.  Now  the  writer  has  seen 
instances  of  corroded  joints,  but  anyone  who  will  con- 
sider the  stray  current  paths  and  their  electrical  char- 
acteristics will  readily  see  that  the  effects  due  to  joints 
are  usually  of  quite  a  different  character.  A  joint 
which  has  a  resistance  markedly  different  from  normal 
tends  to  cause  a  shunting  of  current  through  by-paths 
or  to  other  structures,  at  points  which  may  be  near  to 
or  may  be  remote  from  the  joint  in  question.  Bear- 
ing this  in  mind  it  is  not  surprising  that  certain  ef- 
forts, to  which  Mr.  Roper  refers,  to  find  corroded 
joints  proved  unavailing. 

Mr.  Roper  makes  reference  to  the  insulated  return 
feeder  system  installed  in  the  Ann  Avenue  substation 
district  in  St.  Louis,  and  gives  curves  showing  poten- 
tial differences  between  rails  and  pipes  in  this  dis- 
trict and  in  the  two  Chicago  installations.  In  this  Mr. 
Roper  makes  the  serious  error  of  comparing  such  poten- 
tial differences  in  a  district  where  the  pipes  are  drained 
with  the  potential  differences  in  districts  where  pipe 
drainage  is  not  employed.  Whatever  significance  as  to 
the  electrolytic  condition  of  the  pipes  such  potential 
differences  may  have  in  an  undrained  district — and  at 
best  they  do  not  afford  a  dependable  criterion — they 
have  no  comparable  significance  in  a  district  where  pipe 
drainage  is  employed.  Such  comparisons  are,  there- 
fore, fallacious.  This  error  may  possibly  be  related  to 
Mr.  Roper's  misinterpretation  of  the  passage  which 
he  quotes  from  a  report  on  the  Ann  Avenue  installa- 
tion in  St.  Louis,  of  which  the  present  writer  was  a 
joint  author,  as  follows: 

Values  which  experience  has  shown  afford  a  substantial 
measure  of  protection  from  injury  by  electrolysis  to  under- 
ground structures. 

Mr.  Roper  takes  these  "values"  to  refer  to  potential 
differences  between  rails  and  pipes.  This  is  not  cor- 
rect as  is  apparent  on  reading  the  entire  sentence  in 
the  report  from  which  he  quotes,  which  reads  as  fol- 
lows: 

The  tests  above  detailed  show  that  it  is  feasible  by  means 
of  a  small  number  of  insulated  return  feeders  to  bring  about 
an  approximately  constant  potential  condition  over  a  large 
area,  and  to  reduce  the  drop  in  the  tracks  and,  therefore,  in 
the  earth,  to  values  which  experience  has  shown  afford  a 
substantial  measure  of  protection  from  injury  by  electrolysis 
to  underground  structures. 

The  statement,  therefore,  did  not  refer  to  potential 
differences  between  rails  and  pipes  but  to  potential  drop 
in  the  tracks,  which  is  quite  a  different  matter,  and 
consequently  the  conclusion  drawn  by  Mr.  Roper  from 
this  reference  is  unsound. 

The  writer  does  not  despair  of  the  ultimate  estab- 
lishment of  some  procedure  which  will  effectually  pre- 
vent damage  from  electrolysis,  but  he  wishes  to  enter 
a  plea  for  caution  in  drawing  conclusions  on  a  subject 
which  is  so  little  understood  and  so  ,fraught  with 
speculation,  prejudice  and  misinformation.  Though 
ultimately  it  may  possibly  be  found  that  pipe  drainage 


702 


Electric    Railway    Journal 


Vol.  53,  No.  14 


has  a  field  of  justifiable  use,  sufficient  evidence  is  not 
yet  available  either  to  justify  it  or  condemn  it,  but  in 
the  writer's  opinion  such  evidence  as  we  now  have  tends 
much  more  strongly  to  its  condemnation  than  to  its 
justification  as  a  primary  means  of  electrolysis  protec- 
tion. However,  considerable  scientific  work  has  been 
done  and  much  more  is  under  way  or  under  consider- 
ation, and  it  is  the  writer's  plea  that  final  judgment 
be  withheld  as  to  the  efficacy  of  any  sytem  of  mitigation 
until  sufficient  facts  are  available  to  permit  conclusions 
of  real  value  to  be  drawn.  Elam  Miller. 

[Editor's  Note — Mr.  Miller's  letter  was  submitted 
for  comment  to  Mr.  Roper  who  replied  as  below.] 

Commonwealth  Edison  Company 

Chicago,  III.,  March  30,  1919. 
To  the  Editors : 

I  have  read  with  considerable  interest  Elam  Miller's 
comments  on  your  abstract  of  my  paper  presented  be- 
fore the  St.  Louis  section  of  the  A.  I.  E.  E.  The  paper 
was  an  attempt  to  present  the  technical  data  and  the 
results  of  tests  of  a  carefully  designed  drainage  system 
installed  in  Chicago,  together  with  similar  information 
regarding  an  insulated  negative  feeder  system  installed 
in  another  district  in  Chicago,  and  also  to  compare 
these  results  with  such  published  information  as  was 
available  regarding  similar  systems  installed  in  St. 
Louis.  The  insinuation  that  I  think  that  "a  cure  for 
all  electrolysis  trouble  has  now  been  found"  is  hardly 
warranted  by  any  statement  in  the  text;  and  as  far 
as  the  word  "now"  is  concerned,  the  abstract  includes 
a  reference  to  the  published  description  of  a  drainage 
system  by  Mr.  Farnham  nearly  twenty-five  years  ago. 

Mr.  Miller  endeavors  to  prove  that  he  has  been 
misquoted  and  alleges  that  the  writer  in  error  misrep- 
resented the  intent  of  his  statement  so  that  potential 
drop  in  the  tracks  was  made  to  appear  as  potential  dif- 
ferences between  rails  and  pipes.  Another  quotation 
from  the  same  report,  of  which  Mr.  Miller  was  a  joint 
author,  may  serve  to  illuminate  this  point:        ' 

In  the  article  contributed  by  the  Bureau  of  Standards  to 
the  Electric  Railway  Jouknal  of  Jan.  17,  1914,  to  which 
reference  has  already  been  made,  the  cost  of  this  insulated 
return  feeder  installation  is  shown  to  be  comparatively 
small. 

The  same  article  gives  results  of  tests  which  show  that 
the  currents  and  potentials  on  underground  piping  systems 
in  this  district  have  been  rendered  so  small  that  the  struc- 
tures are  considered  comparatively  safe  from  injury  by 
electrolysis. 

It  will  also  be  noted  that  Mr.  Miller  uses  the  measure- 
ments of  current  and  potential  to  prove  the  effective- 
ness of  the  installation  in  the  Ann  Avenue  district, 
but  he  seriously  objects  to  having  exactly  similar  fig- 
ures exhibited  as  an  argument  in  favor  of  the  drain- 
age system  as  applied  in  the  Illinois  Street  substation 
district. 

Mr.  Miller's  statements  and  arguments  appear  to  say 
that  if  the  currents  in  the  pipes  in  a  district  where  the 
insulated  negative  feeder  system  is  employed  are  no 
greater  than  the  currents  in  the  pipes  where  the  drain- 
age system  is  employed,  then  the  two  systems  are 
equally  effective;  but  in  making  it  so  appear,  he  over- 
looks the  fact  that  with  the  insulated  negative  feeder 
system,  currents  traveling  along  the  pipe  must  leave 
the  pipe  somewhere  and  have  no  place  to  leave  except 
through  moist  earth  where  damage  by  electrolysis  will 
be  caused ;  but  in  the  case  of  the  pipes  where  the  drain- 
age system  is  used,  the  currents  traveling  along  the 


pipas  leave  the  pipes  over  a  metallic  connection  through 
the  drainage  cable  so  that  their  departure  occurs  with- 
out damage  to  the  pipes. 

Mr.  Miller  presents  a  carefully  devised  description 
of  "joint  electrolysis"  which  is  quite  different  from 
the  phenomenon  that  has  heretofore  been  knovsm  by  that 
name,  but  it  is  somewhat  difficult  to  understand  how 
electrolysis  could  occur  in  the  manner  which  he  de- 
scribes with  certain  differences  of  potential  between 
pipes  or  between  pipes  and  rails,  which  are  plainly 
set  forth,  when  the  same  potential  differences  in  the 
Ann  Avenue  installation  in  St.  Louis  are  declared  to 
'be  "comparatively  safe." 

The  generalizing  as  to  costs  specifically  referred  to 
the  systems  under  discussion  and  was  largely  an  arith- 
m.etical  deduction  from  the  data  presented.  It  would 
hardly  have  been  given,  however,  had  not  the  figures 
been  verified  by  similar  calculations  in  other  districts. 

The  writer  shares  with  Mr.  Miller  the  desire  to  see 
the  ultimate  establishment  of  some  procedure  which 
will  effectively  prevent  damage  from  electrolysis,  but 
if  the  advocates  of  any  one  system  of  electrolysis  miti- 
gation or  prevention  will  thrust  aside  as  having  no 
direct  bearing  on  the  situation  all  information  which 
tends  to  favor  some  other  system,  then  the  final  con- 
clusions regarding  the  merits  of  the  several  systems 
may  be  deferred  until  judgment  day. 

It  is  the  writer's  opinion  that  in  the  determination 
of  the  best  system  of  electrolysis  prevention,  no  better 
way  can  be  found  than  to  publish  all  information  that 
will  add  to  our  knowledge  regarding  the  merits  of  the 
several  systems,  and  wherever  possible,  to  make  a  care- 
ful comparison  of  the  several  systems  on  the  same 
basis.  It  is  hoped  that  you  will  continue  to  publish 
such  information  when  it  is  available,  and  in  doing  so 
to  express  your  own  comments  on  the  data  presented 
as  freely  as  you  did  in  the  present  instance,  by  sub- 
stituting for  the  author's  title,  "Electrolysis,  A  Com- 
parison of  Conditions  in  St.  Louis  and  Chicago,"  your 
own  title,  "Drainage  If  Necessary  versus  Negative 
Feeder  Electrolysis  Prevention,"  and  by  inserting  a 
number  of  paragraph  headings  which  were  not  in  the 
original  paper,  as  for  example,  "Drainage  Cables  Bet- 
ter Than  Negative  Feeders."  It  is  suggested,  however, 
that  the  editorial  comments  might  preferably  be  sepa- 
rated in  some  manner  from  the  contributed  matter. 
Apparently  these  editorial  comments  were  considered 
by  Mr.  Miller  as  portions  of  the  original  paper  and 
evoked  a  large  part  of  his  criticism. 

D.  W.  Roper, 
Superintendent  of  Street  Department. 


Is  Electrolytic  Joint  Corrosion  Serious? 

American  Gas  Association 

Philadelphia,  Pa.,  Mardh  20,  1919. 
To  the  Editors : 

An  article  has  recently  appeared  in  the  ELECTRIC 
Railway  Journal  entitled  "Drainage  or  Negative- 
Feeder  Electrolysis  Protection."  D.  W.  Roper,  the 
author  of  this  article,  proposes  electrical  drainage  of 
gas  and  water  pipes  as  a  cure  for  all  electrolysis 
troubles.  It  is  true  that  this  would  be  an  easy  solu- 
tion of  this  difficult  problem  if  the  gas  and  water  pipes 
were  continuous  conductors,  such  as  are  the  lead  cable 
sheaths.  Mr.  Roper's  conclusions  are  all  based  on  the 
supposition  that  gas  and  water-piping  systems  do  not 
have  high-resistance  joints,   and  that  current  flowing 
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along  a  pipe  encountering  a  high-resistance  joint  does 
not  cause  corrosion  of  the  joint  where  the  current  flows 
around  the  joint  through  the  surrounding  soil. 

Joint  corrosion  is  by  no  means  the  most  serious 
objection  to  electrical  drainage  of  piping  systems.  High- 
resistance  joints  such  as  are  always  present  in  gas  and 
water-piping  systems  with  lead  or  cement  joints  will 
cause  the  stray  currents  carried  by  these  piping  systems 
to  leave  the  pipes,  to  flow  to  other  sub-surface  metallic 
structures,  causing  electrolytic  corrosion  of  the  pipes 
at  locations  other  than  directly  at  the  joints.  This 
trouble  is  generally  more  serious  than  electrolylic  cor- 
rosion directly  at  the  joint. 

However,  let  us  discuss  the  question  of  joint  cor- 
rosion. Mr.  Roper  states  that  "an  earnest  endeavor 
was  made  to  find  an  actual  case  of  joint  electrolysis  in 
Chicago.  No  such  case  has  ever  been  found."  This 
statement  is  quite  sweeping  in  character  and  misleading 
to  those  not  familiar  with  conditions  in  Chicago  and 
throughout  the  country.  The  Palmer  report,  cover- 
ing the  electrolysis  investigation  in  Chicago,  shows  a 
photograph  of  a  serious  case  of  joint  corrosion  where 
the  fittings  in  the  pipe  were  on  the  spigot  end  of  the 
pipe.  Such  authorities  as  the  late  Prof.  A.  F.  Ganz, 
D.  H.  Maury,  chairman  of  the  electrolysis  committee 
of  the  American  Waterworks  Association,  Professor 
Blake  who  reported  on  electrolytic  conditions  in  Kansas 
City  and  Richmond,  and  A.  A.  Knudson  who  reported 
on  the  electrolysis  situation  in  New  Bedford,  all  agree 
that  joint  corrosion  may  be  serious. 

Mr.  Von  Maur,  chairman  of  the  electrolysis  com- 
mittee of  the  American  Gas  Association,  reports  a 
number  of  cases  of  serious  joint  corrosion  in  St.  Louis 
where  holes  were  eaten  entirely  through  the  gas  mains, 
all  of  the  trouble  being  confined  to  the  18  in.  near 
the  joint.  The  writer  has  seen  a  number  of  serious 
cases  of  joint  corrosion  in  locations  where  the  gas 
and  water  mains  are  negative  to  all  adjacent  structures, 
where  electrical  measurements  were  taken  to  establish 
this  beyond  doubt.  I  question  whether  electrical  drain- 
age of  piping  systems  should  be  permitted  at  all. 

It  should  be  further  pointed  out  that  the  electrical 
•drainage  system  which  was  installed  in  the  Illinois  sub- 
station district  in  Chicago  was  in  operation  less  than 
ten  days.  No  conclusion  can  therefore  be  drawn  from 
this  installation.  H.  C.  Sutton. 


Coasting  Saves  Power  in  Twin  Cities 

Even  Fractional  Installation  Indicates  that 
Substantial  Savings  Are  Being  Made 

AS  OF  JUNE  15,  1918,  the  Twin  City  Rapid  Transit 
Company  had  already  installed  340  out  of  the  1100 
Rico  coasting  recorders  purchased  to  outfit  its  system 
completely.  Part  of  these  340  were  on  four  fully- 
equipped  lines  out  of  Nicollet  station  as  follows:  Mar- 
quette and  Grand;  Fourth  Avenue  south  and  Sixth 
Avenue  north;  Monroe  and  Bryant;  Fifty-fourth  Street 
and  Columbia  Heights.  Other  lines  are  in  process  of 
being  equipped  and  while  the  installation  is  still  not 
complete  the  company  is  well  pleased  with  the  results 
obtained. 

Records  were  taken  from  the  time  the  first  recorders 
were  put  out,  but  the  first  comparative  statement  for 
the  information  of  the  men  at  Nicolett  station  was  not 
issued  until  April  1.  This  was  accompanied  by  a  bul- 
letin  from   General   Superintendent   Caufield,   who  ex- 


plained why  men  on  the  extra  list  would  be  grouped  by 
themselves  for  the  sake  of  fairness.  Mr.  Caufield  also 
pointed  out  that  a  man's  coasting  record  was  in  direct 
proportion  to  the  amount  of  his  willingness  and  earnest- 
ness to  "Save  and  Serve." 

At  the  very  beginning  of  the  year  1918  the  company 
issued  to  the  trainmen  a  booklet  entitled  "Doing  Our 
Bit — Coasting  and  Its  Relation  to  the  War."  At  the 
opening  was  this  quotation  from  Bulletin  183  of  the 
United  States  Fuel  Administration:  "An  investigation 
convinces  us  that  electric  railways  offer  a  chance  for 
large  savings."  The  relationship  between  coasting  and 
fuel  saving  was  succinctly  portrayed  thus: 


MORE  COASTING 
LESS  POWER 


LESS  POWER 
LESS  COAL 


An  informal  coasting  campaign  had  indicated  to  the 
company  that  with  the  co-operation  of  the  trainmen  the 
total  amount  of  coasting  then  being  done  could  be  in- 
creased by  not  less  than  10  to  15  per  cent.  This  esti- 
mate, as  will  appear  later,  already  was  very  greatly 
exceeded — a  compliment  to  the  management,  the  men 
and  the  coasting  recorder. 

The  remainder  of  the  pamphlet  gave  the  men  good 
suggestions  on  how  to  operate  more  efficiently  through 
increased  coasting  and  how  to  key  the  coasting  re- 
corder and  turn  in  the  printed  record  therefrom.  The 
conclusion  said:  "The  more  you  coast,  the  more  coal 
you  will  save,  the  easier  will  be  your  work,  the  less 
will  be  the  wear  and  tear  on  the  car  equipment,  and 
the  safer  and  more  comfortable  will  be  the  ride  of 
passengers,  the  customers  who  pay  your  wages. 

"In  the  interest  of  safety  and  economy,  and  on  behalf 
of  the  nation  at  large,  the  management  asks  the  hearty 
co-operation  of  each  trainman  toward  the  successful 
carrying  out  of  this  cmpaign." 

That  the  men  responded  heartily  from  the  start  to 
this  appeal  to  save  power  is  clear  from  the  following 
results  secured  during  the  first  half  of  last  year : 

COASTING  PERCENTAGES  ON  TWIN  CITY  LINES  OUT  OF 
NICOLLET  STATION 

January  May  June 

Mariiuette  and  Grand 25.6  31.2  30.2 

Fourth  .\vcnue  South  and  Sixth  Avenue  North. . .    21.5  25.7  24  9 

Monroe  and  Bryant :..    22.0  28.7  28,1 

Fifty-fourth  and  Columbia  Heights 22  2  27.8  26  8 

Extra  list 23 .  9  25.5  254 

It  is  hardly  necessary  to  point  out  that  from  the 
very  beginning  the  men  showed  a  big  advance  over  the 
ordinary  unchecked  motorman.  The  slight  drop  in  June 
did  not  indicate  a  decrease  in  efficiency,  because  some 
of  the  lines  were  speeded  up  at  the  same  time  that 
increased  travel  increased  the  number  of  stops  per  mile. 
Nor  is  any  attempt  being  made  to  drive  the  men.  The 
management  is  satisfied  that  if  the  men  are  thoroughly 
imbued  with  the  importance  of  coasting  they  will  con- 
tinue to  improve  steadily  and  permanently.  It  is  much 
more  to  the  point  to  have  a  good  general  average  than 
a  few  very  high  ones  and  a  mass  of  low  ones. 

On  the  basis  of  only  30  per  cent  equipment  of  the 
Twin  City  lines  with  coasting  recorders,  Chief  Engineer 
Scofield  found  an  energy  saving  of  5  per  cent  for  the 
whole  system,  which  would  indicate  a  saving  of  at  least 
16  to  17  per  cent  for  complete  installation.  Mr.  Scofield 
has  kept  careful  records  of  energy  consumption  per 
car-mile  over  many  years.  With  due  allowance  for 
weather  and  temperature  conditions,  the  saving  can  be 
accounted  for  only  through  the  correct  use  of  the  coast- 
ing recorders. 
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Current  Association  Questionnaires 

THE  committee  on  power  generation  has  just  sent 
out  data  sheet  No.  187  to  secure  statistics  on  the 
cost  of  producing  electrical  energy.  The  questions  are 
such  as  to  permit  the  character  of  the  load  to  be  con- 
sidered, and  the  operating  expenses  are  to  be  segre- 
gated under  these  accounts :  Superintendence  of  power, 
buildings,  fixtures  and  grounds,  power  plant  equipment, 
power  plant  employees,  fuel  for  power,  water  for  power, 
lubricant  for  power,  miscellaneous  power  plant  supplies 
and  expenses. 

The  committee  on  one-man  car  operation  is  asking 
for  very  comprehensive  information  on  this  subject. 
Among  the  important  items  are  the  following:  Num- 
ber of  one-man  cars  of  Birney  and  other  safety  types 
operated;  number  converted  from  former  types;  safety 
devices  installed;  average  car  weight  on  system  and  of 
one-man  cars;  length  of  time  one-man  cars  have  been 
operated;  average  energy  distributed  per  car-mile  on 
system  and  on  lines  equipped  with  Birney  cars;  hourly 
wages  paid  to  operators  of  one-man  cars  and  other  cars ; 
popularity  of  one-man  cars;  type  of  employee  most 
suitable  for  one-man  car  operation;  relations  with 
trainmen  in  connection  with  one-man  car  service;  atti- 
tude of  the  public  toward  one-man  cars;  relation  of 
one-man  cars  to  increases  in  services,  schedule  speed, 
headway,  track  capacity,  etc.;  effects  on  earnings;  ef- 
fects on  jitney  competition;  effects  on  accident  hazards; 
effects  on  car  and  track  maintenance. 


Way  Committee  Starts  Work 

THE  Engineering  Association  committee  on  way 
matters  met  at  association  headquarters  on  March 
28.  A  digest  was  presented  showing  the  work  which 
had  been  done  by  the  committee  just  previous  to  the 
suspension  of  activities.  The  executive  committee  as- 
signments were  then  considered  and  divided  among 
the  members.  Those  who  attended  the  meeting  were 
C.  H.  Clark,  Cleveland,  Ohio,  chairman;  W.  R.  Dunham, 
Jr.,  New  Haven,  Conn.;  H.  Fort  Flowers,  New  York; 
C.  G.  Keen,  Philadelphia,  Pa.;  E.  M.  T.  Ryder,  New 
York,  and  N.  B.  Trist,  Pittsburgh,  Pa. 


Optimism  Prevailed  at  Waterbury  Meeting 

As  A  RESULT  of  an  unusually  energetic  publicity 
campaign  on  the  part  of  the  local  committee  the 
Waterbury  meeting  of  the  Connecticut  Company  sec- 
tion, held  on  March  27,  was  attended  by  a  large  number 
of  members  and  guests,  namely  312.  As  usual  an  in- 
formal dinner  preceded  the  meeting.  Special  cars  were 
run  from  Hartford,  New  Haven  and  Bridgeport  to  the 
meeting.  C.  H.  Chapman,  local  manager,  presided  and 
aroused  enthusiasm  by  the  statement  that  the  safety 
cars  for  Waterbury  will  begin  to  arrive  on  April  7 
and  will  be  received  at  the  rate  of  three  per  week  until 
fourteen  are  delivered. 

Corporation  Counsel  Hugh  G.  Church  represented 
the  Mayor  in  welcoming  the  visitors  and  he  was  fol- 
lowed by  John  H.  Goss,  general  superintendent  Scovill 
Manufacturing  Company,  who  spoke  on  industrial  re- 


lations. Mr.  Goss  criticised  the  basis  on  which  the 
War  Labor  Board  was  founded,  the  work  of  the  board 
being  of  a  curative  rather  than  a  preventive  nature. 
Mr.  Goss  attributed  the  freedom  of  Waterbury  from 
labor  disturbances  to  the  fact  that  the  industries  are 
home  ovraed  and  that  mutual  understanding  exists  be- 
tween the  managements  and  the  employees.  J.  F. 
Berry,  attorney  for  the  Connecticut  Company,  touched 
upon  legislation  affecting  the  local  trolley  lines  and  ex- 
plained the  investigations  regarding  which  a  report  was 
to  be  made  on  April  1.  It  was  understood  that  the  in- 
vestigating committee  is  ready  to  grant  relief  necessary 
to  keep  the  roads  going  for  the  next  two  years,  but 
payment  of  dividends  is  not  yet  in  sight. 

Another  legal  speaker  was  Benjamin  L  Spock,  for- 
merly attorney  for  the  railway  company.  He  told  of 
the  co-operation  which  had  been  necessary  between  the 
Chase  interests,  which  he  represents,  and  the  railway 
company,  which  had  worked  together  to  keep  up  the 
service  between  Waterbury  and  Waterville  in  order  to 
keep  the  mills  going  on  necessary  war  work.  John  J. 
Cassidy,  attorney  and  general  manager  Waterbury-Mill- 
dale  Tramway,  paid  a  powerful  tribute  to  the  loyalty 
of  the  Connecticut  Company  employees.  In  conclusion 
Chairman  Chapman  spoke  briefly  regarding  the  trials 
and  tribulations  of  the  electric  railway  business  but 
said  that  he  considered  the  future  to  be  promising. 

The  evening  was  enlivened  with  music,  and  a  clever 
sketch  showing  the  operation  of  the  one-man  car  was 
staged  by  the  local  committee. 


War  Reminiscences  at  Chicago  Meeting 

AT  THE  MARCH  25  meeting  of  the  Elevated  Rail- 
ways company  section  several  speakers  told  of  their 
personal  experiences  at  the  front.  Sergeant  E.  A. 
Schaaf  of  the  First  Gas  Engineers  described  his  work. 
Captain  H.  E.  Fisher  took  up  the  Army  medical  work 
and  Ensign  W.  G.  Woods  spoke  of  his  training  and 
work  in  the  Navy.  J.  A.  Jarvis  emphasized  the  im- 
portance of  loyalty  on  the  part  of  employees  toward 
the  company  and  the  value  of  co-operation  between 
departments.  J.  M.  Feldhake  urged  that  each  employee 
in  traveling  over  the  system  constitute  himself  a  com- 
mittee to  observe  and  report  any  feature  in  connection 
with  train  operation  that  might  call  for  improvement. 
R.  N.  Griffin  also  gave  a  humorous  outline  of  his  work 
as  superintendent  of  the  "Loop." 


Activities  of  the  London  Safety-First  Council 

AVERY  active  organization  for  accident  reduction 
is  the  London  (England)  Safety-First  Council 
which  was  organized  about  two  and  a  half  years  ago. 
It  comprises  representatives  of  thirty-eight  local  au- 
thorities, six  of  which  are  also  tramway  authorities, 
seven  railways,  three  tramways,  five  omnibus  com- 
panies, two  vehicle  workers'  associations,  sixteen  tech- 
nical research  societies,  professional  associations,  etc., 
thirteen  commercial  firms  and  a  few  others.  The  detail 
work  is  assigned  to  the  drivers'  educational  committee, 
the  street  safety  committee,  the  railway  safety  commit- 
tee, the  schools  propaganda  committee,  the  industrial 
safety-first  committee,  the  publicity  committee  and  the 
general  purposes  committee.  That  the  work  of  the 
council  is  effective  is  indicated  by  the  fact  that  during 
two  years  the  decrease  in  fatal  accidents  was  about 
24  per  cent  and  in  the  total  of  accidents  36  per  cent. 
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Recent  Happenings  in  Great  Britain 

Labor  Unrest  Continues — Need  for  Higher  Fares  More  and  More 
Apparent — Plans  Developing  for  Reconstruction  and  New  Work 


(,From  Our  Regular  Correspondent) 


Great  Britain,  no  less  than  the 
United  States,  has  been  troubled  with 
labor  unrest  and  strike  upheavals.  The 
Bolshevist  element  among  the  ship- 
building and  engineering  workmen  on 
the  Clyde  brought  about  strikes  and 
riots  in  Glasgow  in  the  beginning  of 
February.  Belfast  industries  were 
brought  to  a  standstill  through  strikes. 
Local  railway  transportation  in  London 
was  paralyzed.  The  trade  unions  con- 
cerned backed  the  London  strikers,  but 
elsewhere  stoppages  were  "unauthor- 
ized." Outside  of  London  there  is  a 
special  tendency  for  the  workmen  to 
break  away  from  their  trade  union 
leaders  and  to  go  on  strike  in  defiance 
of  agreements.  The  spirit  of  unrest 
and  impatient  desire  for  improved  con- 
ditions everywhere  leads  to  demands 
which  are  often  impracticable.  Among 
the  pretences  for  asking  for  shorter 
working  hours  without  reduction  of  pay 
is  that  unemployment  will  thus  be  pre- 
vented. Unemployment  does  exist  to 
some  extent,  but  it  can  only  be  tem- 
porary, and  there  is  an  elaborate  state 
organization  for  getting  into  employ- 
ment the  men  discharged  from  the 
army. 

Glasgow  Strike  a  Failure 

So  far  as  the  tramway  services  were 
concerned,  the  strike  in  Glasgow  was  a 
failure.  The  men  refused  to  come  out, 
and  though  a  number  of  cars  were 
damaged  on  the  streets  by  the  rioters 
the  service  was  not  interrupted.  In 
Belfast  the  tramway  service  was  sus- 
pended because  the  employees  in  the 
municipal  power  station  stopped  work. 
The  service  was  restored  on  military 
protection  being  given.  The  strike  on 
the  underground  railways  of  London 
was  dealt  with  in  a  special  article  in 
the  Electric  Railway  Journal  for 
March  8,  page  478. 

At  the  end  of  February  the  British 
public  was  in  a  state  of  suspense  over 
the  result  of  negotiations  between  the 
government  and  the  allied  federations 
of  coal  miners,  railwaymen  and  trans- 
port workers.  The  demands  were  ex- 
tortionate and  yet,  if  refused  or  no 
compromise  reached,  national  paralysis 
was  threatened. 

Favorable  Year  for  Underground 

The  reports  presented  to  the  annual 
meetings  of  the  London  underground 
electric  railway  companies  in  February 
show  that  in  spite  of  adverse  war  con- 
ditions last  year  was  the  most  favor- 
able in  their  history.  Labor  and 
materials  were  scarce  and  dear,  but  in 
spite  of  that  the  companies  carried 
more  passengers  than  they  did  in  any 
previous  year.  Dividends  to  share- 
holders have  improved,  but  they  are 
still  low,  as  the  capitalization  of  such 
lines  is  necessarily  very  heavy.  That 
being  so,  and  considering  also  the 
present  congestion  of  traffic,  it  is  un- 


likely that  any  great  improvement  in 
the  perecentage  return  on  the  par  value 
of  the  stock  can  be  looked  for  unless 
there  is  considerable  increase  of  fares. 
The  50  per  cent  increase  imposed  by 
government  order  on  the  railways  of 
the  country  generally  does  not  apply 
to  the  London  "tube"  railways,  which 
up  till  now  have  increased  their  fares 
only  slightly.  Further  increases  were 
foreshadowed  at  the  annual  meetings 
in  February  and  also  additional  capital 
expenditure  for  developments  and  im- 
provements now  much  in  arrears  owing 
to  the  war. 

London  Suburban  Traffic  Developing 
The  chairman  of  the  London  &  South 
Western  Railway,  Brigadier-General 
Drummond,  gave  some  interesting  par- 
ticulars at  the  annual  meeting  of  the 
company  on  Feb.  21  on  the  development 
of  traffic  on  the  London  suburban  lines 
of  the  company  since  they  were  changed 
from  steam  to  electric  traction.  He 
said  that  the  improvement  had  exceeded 
all  expectations.  In  the  year  1913  the 
number  of  local  passengers  carried  in 
the  suburban  district  was  25,000,000;  in 
1915,  before  electrification,  the  number 
had  increased  to  29,000,000;  in  1917  the 
number  was  33,000,000  and  last  year 
the  total  number  of  local  passengers 
carried  was  40,000,000,  or  an  increase 
of  not  less  than  17,000,000  compared 
with  the  year  1915,  or  about  75  per 
cent. 

Two  of  the  biggest  municipal  ex- 
tension schemes  at  present  specified 
are  those  of  Liverpool  and  Coventry. 
The  former  city  wishes  to  borrow  an 
additional  sum  of  £550,000,  to  be  ex- 
pended as  follows:  Generating  plant, 
£200,000;  electric  mains,  £190,000;  new 
cars,  £70,000;  motor  garage  and  equip- 
ment, £15,000;  new  car  shed,  £10,000. 
Coventry  proposals  are  estimated  to 
cost  £333,000  for  reconstruction  and 
doubling  of  certain  tracks,  reconstruc- 
tion and  extension  of  other  lines,  new 
cars,  new  car  shed,  etc.  The  Corpora- 
tion of  Manchester  intends  to  build  100 
new  car  bodies  itself  and  ask  tenders 
for  others.  In  regard  to  motor  omni- 
buses, the  Associated  Equipment  Com- 
pany, sole  builder  for  the  London 
General  Omnibus  Company,  seems  in  a 
fair  way  to  getting  much  of  the 
business. 

Prices  are,  of  course,  very  high,  but 
arrears  accumulated  during  the  war  are 
so  heavy  that  tramway  authorities 
must  have  the  stuff,  now  that  it  is 
beginning  to  be  obtainable.  In  regard 
to  rails,  during  the  war  when  none 
could  be  obtained  in  this  country  Mid- 
dlesex County  Council  ordered  a  small 
quantity  from  the  United  States  which 
included  freight  and  insurance  cost 
£30  a  ton,  compared  with  £7  10s.  before 
the  war.  The  maximum  price  in  this 
country  is  now  £17  10s.  a  ton.  Major 
Fred   Coutts,  manager  of  the   Paisley 


Tramways,  and  secretary  of  the  Scot- 
tish Tramway  Officials'  Association,  has 
issued  an  appeal  to  tramway  authorities 
to  support  a  movement  in  favor  of  their 
getting  authority  speedily  to  increase 
fares  in  order  to  meet  higher  working 
expenses  and  the  great  cost  of  ma- 
terials. In  connection  with  the  latter 
he  has  put  forward  a  very  interesting 
tabular  comparison  of  prices  which  is 
included  in  the  review  of  electric  rail- 
way trade  conditions  in  Great  Britain 
in  the  Manufactures  and  Markets  De- 
partment elsewhere  in  this  issue  of  the 
Electric  Railway  Journal. 

Plea  for  Fare  Increase 

Major  Coutts  makes  a  very  strong 
case  for  authority  to  raise  fares  imme- 
diately above  the  present  statutory 
maxima  instead  of  having  to  wait  as 
at  present  until  after  a  loss  on  work- 
ing has  been  shown.  As  an  additional 
reason  for  such  power,  he  points  to  the 
present  extortionate  demands  of  tram- 
way employees  for  a  forty-four-hour 
week  and  other  concessions.  Such  de- 
mands if  conceded  will  spell  bankruptcy 
for  many  tramway  undertakings  unless 
they  can  largely  increase  their  revenue. 
The  position  seems  to  be  quite  as  acute 
as  the  corresponding  one  in  the  United 
States. 

In  this  connection  it  may  be  noted 
that  during  February  the  Glasgow 
Town  Council  granted  to  all  its  em- 
ployees a  forty-eight-hour  working 
week  without  reduction  of  pay  and  with 
increases  in  the  war  bonus  raising  it 
to  a  maximum  of  30s.  per  week.  It 
was  stated  that  the  change  would  mean 
in  the  tramway  department  an  annual 
deficit  of  £40,000.  This  is  in  spite  of 
the  fact  that  the  undertaking  in  the 
past  has  been  so  successful  that  it  is 
in  the  unique  position  of  having  paid 
ofl:'  all  its  capital  liabilities,  so  that 
there  are  no  payments  for  interest  and 
sinking  fund.  The  Glasgow  fares  are, 
however,  so  low  at  present  that  there 
is  ample  margin  for  raising  them  with- 
out difficulty. 

Forty-four  Hour  Week 

The  Tovm  Council  of  Newcastle  has 
granted  a  forty-four-hour  week  to  all 
its  employees,  including  the  tramway 
men.  These  two  cases  are  rather  a 
break-away  so  far  as  tramways  are 
concerned,  because  in  the  end  of  Feb- 
ruary negotiations  were  still  going  on 
between  the  two  tramway  associations 
of  the  country  and  the  men's  unions  on 
the  question  of  hours,  and  something 
like  a  deadlock  had  been  reached. 

The  English  Electric  Company  has 
gone  to  allotment.  It  consolidated  under 
one  direction  and  management  the 
Coventry  Ordnance  Works,  Dick-Kerr 
&  Company,  the  Phoenix  Dynamo  Man- 
ufacturing Company,  the  United  Elec- 
tric Car  Company  and  Willans  & 
Robinson.  About  90  per  cent  of  the 
Dick-Kerr  shareholders  have  accepted 
the  oflFer  to  exchange  their  shares  for 
shares  in  the  new  company.  The 
authorized  capital  is  £5,000,000  and  tlie 
issued  capital  on  allotment  is  just  under 
£2,000,000. 


News  of  the  Eledric  Railways 

TRAFFIC  AND  TRANSPORTATION 
FINANCIAL  AND  CORPORATE     •    PERSONAL  MENTION    •     CONSTRUCTION  NEWS 


Voting  on  City  Ownership 

Review  of  Terms  Under  Which  Detroit 

People    Are    Asked    to    Sanction 

Municipal   Ownership 

Provided  the  agreement  and  a  charter 
amendment  accompanying  it  are  ap- 
proved by  three-fifths  of  the  electors 
(male  and  female)  of  Detroit,  voting 
on  the  propositions  on  April  7,  the  con- 
tract for  the  purchase  of  the  railway 
property  of  the  Detroit  United  Railway 
will  be  effective,  and  the  city  will  come 
into  possession  of  the  property  on 
July  1,  1919. 

Many  Long  Conferences 

The  purchase  agreement  entered  into 
is  the  result  of  numerous  sessions  of 
great  length  during  which  practically 
every  phase  of  the  railway  problem 
which  has  confronted  the  city  for  more 
than  a  score  of  years,  was  carefully 
considered. 

The  three  possible  methods  of  ac- 
quiring a  railway  system,  i.e.,  purchase 
by  agreement,  condemnation  and  piece- 
meal construction,  were  earnestly 
weighed,  and,  wth  the  advice  of  street 
railway  experts,  the  Board  of  Street 
Railway  Commissioners  of  the  city 
unanimously  concluded  that  the  pur- 
chase by  agreement  plan  was  the  most 
practicable  and  feasible  methold  of  af- 
fording relief  from  the  conditions  which 
have  prevailed  in  the  past. 

The  board  says  that  in  arranging  the 
agreement  every  effort  was  made  to 
safeguard  the  interests  of  the  people 
of  Detroit,  and  it  requests  that  the 
voters  study  the  agreement  carefully 
and  then  express  their  preference  at 
the  election. 

For  the  sum  of  $31,500,000,  of  which 
$15,000,000  is  to  be  paid  down  on  July 
1,  1919,  and  the  remainder  on  or  before 
Dec.  31,  1931,  the  city  of  Detroit  will 
acquire  the  railway  property  of  the 
Detroit  United  Railway  within  the  city 
of  Detroit,  the  city  of  Highland  Park, 
the  village  of  Hamtramck  and  the 
township  of  Warren,  Macomb  County. 

Wants  Approval  of  $24,000,000 
OF  Bonds 

At  the  election  on  April  7,  the  voters 
will  be  asked  to  approve  bonds  to  the 
value  of  $24,000,000,  to  take  care  of 
the  initial  payment  of  $15,000,000  on 
July  1  and  to  permit  of  the  making  of 
extensions,  betterments  and  improve- 
ments to  the  railway  system  as  now 
existing. 

The  city  is  to  pay  interest  at  the  rate 
of  6  per  cent  on  the  unpaid  portion  of 
the  purchase  price  (which  is  to  come 
out  of  earnings)  until  the  balance  is 
fully  liquidated,  but  it  has  the  right  to 
stop  the  running  of  interest  by  retiring 


the  outstanding  bonds  secured  by 
mortgage  upon  the  property  at  any 
time  before  Dec.  31,  1919,  if  it  wishes 
to  do  so. 

Upon  conveyance  and  delivery  of  the 
railway  system  to  the  city,  the  Detroit 
United  Railway  is  to  be  permitted  to 
run  its  interurban  cars  into  the  city 
substantially  as  heretofore,  on  payment 
to  the  city  of  cost  of  the  transfeiTing 
of  cars  over  the  city's  tracks,  plus  30 
per  cent.  At  all  times  the  entrance  of 
these  intei-urban  cars  into  the  city  is 
to  be  under  the  reasonable  control  and 
regulation  of  the  Board  of  Street  Rail- 
way Commissioners. 

The  agreement  between  the  city  and 
the  Detroit  United  Railway,  relative  to 
the  compensation  for  use  of  the  city's 
tracks  by  interurban  cars,  may  be  re- 
viewed at  five-year  periods,  and  in  case 
the  city  and  company  are  unable  to 
agree,  the  difficulties  are  to  be  sub- 
mitted to  the  Michigan  Railroad  Com- 
mission for  determination. 

Interurban  Lines  for  Interurban 
Passengers 

Neither  the  city  nor  the  company  is 
to  issue  transfers  for  transportation  of 
passengers  over  lines  or  on  cars  of  the 
other  party,  and  the  interurban  passen- 
ger cars  are  to  carry  only  passenger 
traffic  originating  in  the  city  districts 
for  points  beyond  the  city  limits,  and 
passenger  traffic  originating  outside 
said  city  limits  coming  into  the  city. 


Important  Power  Plant 
Improvements 

The  St.  Joseph  Railway,  Light,  Heat 
&  Power  Company,  St.  Joseph,  Mo., 
managed  by  Henry  L.  Doherty  &  Com- 
pany, New  York,  N.  Y.,  will  spend 
$1,000,000  on  its  plant,  according  to  a 
communciation  submitted  to  the  Coun- 
cil of  St.  Joseph  by  J.  H.  Van  Brunt, 
general  manager  of  the  company. 

All  obsolete  machinery  will  be  re- 
placed with  new  and  modern  apparatus 
and  the  capacity  of  the  plant  will  be  so 
enlarged  as  to  remove  all  possibility 
of  a  recurrence  of  a  breakdown  such 
as  occurred  last  winter.  A  new  power 
house  will  not  be  built,  but  much  new 
equipment  will  be  installed.  Additional 
pumps  will  be  placed  in  service  so  that 
the  company  will  not  be  forced  to  de- 
pend upon  the  city  water  plant  for 
water.  The  consulting  engineers  for 
the  company  decided  that  a  new  plant 
could  not  be  built  before  next  winter 
but  that  improvements  could  be  made 
to  the  present  plant  which  will  place 
it  in  good  shape.  Last  winter  the 
power  plant  interruptions  greatly  em- 
barrassed the  management  and  caused 
much  financial  loss  to  the  company. 


Sliding  Scale  Commended 

Mr.     Babson     Thinks     Service-at-Cost 

Plan  Needs  to  Include  Incentive  for 

Efficient  Operation 

Roger  W.  Babson  of  the  information 
and  education  service  of  the  Depart- 
ment of  Labor,  in  recent  articles  in  the 
Washington  Star,  suggested  various 
possible  cures  for  electric  railway  ills 
in  the  District  of  Columbia.  The  plans 
have  been  submitted  to  the  Public 
Utilities  Commission  for  consideration 
in  connection  with  the  application  of 
the  Washington  Railway  &  Electric 
Company  for  financial  relief. 

Against  Municipal  Ownership 

The  plans  mentioned  by  Mr.  Babson 
include  municipal  ownership,  service- 
at-cost,  service-at-cost  with  a  sliding 
scale  of  return,  and  partnership  with 
the  city.  Mr.  Babson  characterized  the 
first  as  tending  eventually  to  un- 
economical operation. 

The  service-at-cost  plan,  in  Mr.  Bab- 
son's  opinion,  would  also  lead  to  un- 
economical operation  because  it  lacks 
the  salient  feature  of  the  plan  recently 
proposed  for  the  New  Brunswick  Power 
Company,  St.  John,  N.  B.,  as  noted 
elsewhere  in  this  issue.  This  feature  is 
that  an  incentive  for  efficient  operation 
is  provided  by  including  in  the  cost 
of  service  a  sliding  scale  of  return  on 
investment,  changing  inversely  with  the 
rate  of  fare. 

Discussing  the  advisability  of  a  part- 
nership plan,  Mr.  Babson  said  in  part: 

A  loan  of  public  funds  or  even  the 
guarantee  of  securities  seems  somewiiat 
out  of  the  question  for  the  present.  The 
only  other  form  of  relief  which  seems  prac- 
tical would  be  to  have  a  partnership  ar- 
rangement entered  into  between  the  com- 
panies and  the  District  of  Columbia.  By 
such  an  arrangement  the  companies  would 
be  allowed  a  dividend  of,  say  5  per  cent 
on  their  stoclc,  with  the  understanding  that 
tlie  net  earnings  over  and  above  this  amount 
would  be  divided  flfty-flfty  between  the 
company  and  the  district 

Impartial  accounting  Necessary 
Such  a  system  requires  impartial  account- 
ing. Companies  working  under  such  part- 
nership tend  to  put  so  much  back  into  the 
property  that  there  is  never  any  excess  to 
divide.  This  principle  is  all  right,  provided 
there  be  an  increase  of  stock  commensurate 
with  the  excess  put  back  Into  the  property, 
and  that  arrangements  be  made  for  the 
district  to  receive  one-half  of  such  stock 
increases. 

Perhaps  the  most  practical  method  of 
handling  the  situation  at  the  present  time 
would  be  along  the  lines  of  the  national 
banking  system.  In  the  case  of  the  banks, 
private  Interests  are  the  stockholders  and 
they  are  given  a  certain  maximum  and 
minimum  leeway  between  which  they  can 
work.  The  capitalization  always  repre- 
sents real  money,  and  an  effort  is  made 
by  the  government  to  enable  the  banks  to 
make  a  fair  rate  of  Interest  on  this  money 
and  lay  up  a  surplus  besides.  In  return, 
however,  the  government  makes  a  very 
careful  examination  of  the  banks  and  has 
a  close  supervision  over  them.  This  Is 
primarily  in  the  Interests  of  the  public, 
who  are  depositors  in  the  bank,  rather 
than  in  the  Interests  of  the  stockholders. 
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Temporary  Aid  for  Connecticut 

Special  Commission  Proposes  That  Taxes  Be  Deferred  for  Two  Years 
and  That  Jitneys  Be  Regulated 

Eight  recommendations  for  legisla- 
tion designed  to  relieve  electric  rail- 
ways in  Connecticut  were  made  to  the 
State  Legislature  on  April  1  by  the 
special  commission  appointed  to  in- 
vestigate the  condition  of  the  carriers. 
The  recommendations  cover,  in  general, 
a  temporary  deferment  of  taxes,  a 
temporary  positive  relief  from  bridge 
and  paving  assessments,  a  regulation 
of  jitneys  and  a  grant  for  motor  ve- 
hicle operation  by  railways. 

The  report  was  signed  by  Senator 
John  B.  Dillon,  co-chairman;  Senator 
C.  E.  Hough,  Representative  O.  H. 
Beckwith,  Representative  J.  T.  Mc- 
Knight,  W.  M.  Waitt,  I.  M.  Ornburn 
and  F.  R.  Cooley.  A  supplementary 
report  was  filed  by  Messrs.  Beckwith, 
Dillon  and  McKnight,  in  favor  of  a 
loan  from  the  State.  Dissenting  re- 
ports were  made  by  Representative  S. 
C.  Shaw,  co-chairman;  Senator  W.  C. 
Fox  and  Representative  J.  S.  McCarthy. 

Contributing  Causes 

According  to  the  majority  report, 
98  per  cent  of  the  828  miles  of  electric 
railways  in  Connecticut  are  either  in 
receivership  or  insolvency  and  must  be 
partially  or  completely  suspended  or 
abandoned  unless  substantial  tempo- 
rary relief  is  given  by  the  1919  Leigis- 
lature.  Only  the  Bristol  &  Plainville 
Tramway  is  paying. 

The  vital  causes  contributing  to  this 
situation  are  said  to  be  these: 

1.  War  conditions. 

2.  Abnormal   increase   in   wages. 

3.  Abnormal  increase  in  cost  of  material. 

4.  Abnormal  increase  in  cost  of  coal. 

5.  Taxation  requirements  of  the   State. 

6.  Paving  assessments  required  by  State 
laws. 

7.  Bridge  assessments  required  by  State 
laws. 

8.  Rapid  development  of  unregulated  jit- 
ney competition. 

9.  Operation    of    non-paying    lines. 

10.  Depreciated  purchasing  power  of  the 
former  unit  of  electric  railway  fare,  the 
nickel. 

11.  Improved  facilities  required  of  com- 
panies. 

12.  Great  increase  in  use  of  private  auto- 
mobiles. 

The  commission  believes  that  some  of 
the  above  named  causes  will  adjust 
themselves  within  the  next  two  years 
after  the  return  to  peace  conditions, 
such  causes  as  No.  1,  No.  3  and  No.  4. 
Within  two  years  there  may  be  a  re- 
duction in  cost  of  material,  and  equit- 
able means  may  be  found  for  a  de- 
crease in  percentage  of  cost  of  labor 
to  the  gross  revenue.  As  to  items  No. 
5  to  No.  11  inclusive,  however,  the  com- 
mission sees  no  hope  for  relief  from 
the  pressure  and  hindrance  of  these 
causes,  except  by  means  of  definite  and 
adequate  legislation. 

Remedies  Suggested 

In  the  commission's  opinion,  the  sit- 
uation is  so  critical  that  it  is  a  serious 
question  whether  the  lines  can  be  saved 
intact  or  not.  It  is  necessary,  there- 
fore, at  once  to  take  steps  along  these 
recommended   lines : 


1.  The  suspension  of  any  call  or  demand 
for  the  payment  of  taxes  due  to  the  State 
at  the  present  time  or  which  may  become 
due  up  to  the  time  of  the  rising  of  the 
General  Assembly  of  1921.  A  uniform  rate 
of  5  per  cent  per  annum  [instead  of  9 
per  cent]  should  accrue  upon  any  unpaid 
taxes   up   to   that   time. 

2.  Complete  relief,  imtil  the  rising  of  the 
General  Assembly  of  1921,  from  all  charges 
and  the  payment  of  all  costs  on  bridge 
construction  as  assessed  under  the  present 
State  laws,  except  cost  of  maintaining  the 
tracl<  and  other  railway  equipment  re- 
quired by  them  for  operation. 

3.  Complete  relief,  until  the  rising  of  the 
General  Assembly  of  1921,  from  all  paving 
charges  as  called  for  by  the  present  laws 
of  the  State,  except  the  maintenance  for  S 
in.  beyond  the  rails  and  except  the  re- 
placement in  a  proper  manner  of  any  pav- 
ing which  the  railways  may  remove  or 
injure. 

JiTNBTS 

4.  The  so-called  jitney  should  be  declared 
a  common  carrier  and  thereby  be  placed 
under  the  same  control  and  supervision 
as  the  electric  railways,  so  far  as  schedules, 
routes  and  rates  are  concerned  ;  and  under 
the  commissioner  of  motor  vehicles  so  far 
as  licensing  and  providing  security  against 
damage  to   persons  are  concerned. 

Permission  to  Operate  Motor  Vehicles 

5.  Permission  should  be  granted  to  the 
electric  railways  to  operate  a  motor-vehicle 
service,  and  to  abandon  non-paying  por- 
tions of  their  lines  provided  other  adequate 
means  for  conveying  the  traveling  public 
is  furnished,  all  subject  to  the  approval  of 
the    Public    Utilities    Commission. 

6.  Construction  at  the  expense  of  the 
State,  and  under  the  supervision  and  ap- 
proval of  the  highway  commissioner,  of 
the  electric  railway  approaches  to  the  New 
London  bridge,  the  railway  concerned  to 
maintain  the  property  and  pay  a  rental  of 
10  per  cent  of  the  cost  of  construction  to 
cover  use  and  depreciation. 

7.  Permission  should  be  granted  to  the 
Hartford  &  Springfield  Street  Railway  to 
operate  its  cars  over  certain  tracks  of  the 
New  York,  New  Haven  &  Hartford  Rail- 
road. 

8.  Appointment  by  the  Governor  of  an 
electric  railway  commission  of  three  mem- 
bers to  continue  study  and  to  report  to 
the  General  Assembly  of  1921  on  condi- 
tions at  the  close  of  1920,  together  with 
recommendations  and  necessary  legislation 
required  to  place  the  railways  upon  a  safe, 
fair  and  efficient  operating  basis.  The 
commission  should,  it  deemed  desirable 
have  authority  to  engage  a  competent  ex- 
pert to  make  a  careful  appraisal  of  prop- 
erties after  July,   1920. 

Bills  have  been  submitted  carrying 
out  all  the  recommendations  stated 
above,  together  with  an  additional  one. 
providing  that  the  State  may  lend  not 
more  than  $2,000,000  to  electric  rail- 
ways, if  necessary,  and  further  provid- 
ing for  bond  issues  to  raise  the  money, 
with  the  stipulation  that  the  railways 
pay  one-half  of  1  per  cent  more  interest 
to  the  State  than  the  State  would  pay 
on  the  bonds.  This  last  mentioned  bill 
was  drawn  up  by  Messrs.  Beckwith, 
Dillon  and  McKnight. 

Urges  Public  Co-operation 

In  closing  its  report  the  commission 
says: 

We  believe  at  present  that  in  spite  of 
many  causes  for  criticism  and  complaint 
<.  '.1  "°'^  *®  earnest  effort  and  endeavor 
of  the  officials  of  electric  railways  to  give 
the  best  service  possible  to  the  public,  and 
we  further  believe  that  the  operating^  of- 
ficers, together  with  the  Public  Utilities 
Commission,  will  gladly  endeavor  to  cor- 
rect abuses  and  lacks  in  efficient  service 
If  the  public  will  co-operate  by  bringing 
the  just  causes  for  complaint  to  their  at- 
tention We  are  not  justified  in  expecting 
perfection  in  railway  companies  any  more 
than  in  individuals,  but  by  kindly  co-opera- 


tion much  can  be  done  by  the  public  to 
help  the  operating  officers  in  giving  more 
satisfactory  service. 

The   dissenting  reports   in   the   main 

favored   merely    a    suspension    of    the 

bridge  or  paving  assessments  or  both 

for  two  years,  or  until  the  rising  of  the 

next   General  Assembly,  with  a   5  per 

cent  charge  on  unpaid  assessments  and 

a  preferred  lien  in  favor  of  the  State 

on    the    companies'    properties   for   the 

assessments. 

To  Stimulate  Business 

utilities  Committee  Co-operates  in  Na- 
tional Campaign  to  Stabilize 
Trade  at  Present  Prices 

In  an  effort  to  stabilize  prices,  lower 
the  cost  of  living  and  stimulate  business 
reconstruction  a  "National  Prosperity 
Campaign,"  under  the  chairmanship 
of  Philip  H.  Gadsden,  vice-president 
United  Gas  &  Improvement  Company 
and  chairman  of  the  National  Public 
Utilities  Committee,  began  on  April  4. 
The  object  is  to  bring  business  men  to 
the  belief  that  it  is  within  the  power 
of  industry  to  resuscitate  itself. 

According  to  a  statement  issued  at  the 
headquarters  of  the  campaign.  Room 
700,  Commodore  Hotel,  New  York  City, 
the  stabilization  of  business  at  present 
price  levels  rests  within  the  power  of 
industry  itself,  is  the  belief  of  the 
National  Federation  of  Building  In- 
dustries, This  is  the  message  that  is 
being  forwarded  to  members  of  the 
War  Service  Committees  and  the 
Chambers  of  Commerce  of  the  United 
States,  as  well  as  by  leaders  of  busi- 
ness, by  the  "National  Prosperity  Cam- 
paign."    The  statement  continues: 

Regardless  of  government  attitudes 
toward  the  present  price  situation,  there 
is  a  realization  of  the  necessity  for  the 
upkeep  of  production  and  the  absorption 
of  the  unemployed,  and  the  distribution  of 
such  propaganda  as  will  stimulate  confi- 
dence as  well  as  activity  in  business  proj- 
ects. Several  hundred  firms  throughout  the 
country  have  wired  their  approval  and  co- 
operation. 

It  being  granted  that  general  retail  buy- 
ing by  the  ultimate  consumer  is  still  en- 
joying its  usual  boom  even  at  present 
prices,  the  fact  remains  that  industry  has 
been  waiting  and  is  .waiting  for  basic 
prices  to  strike  a  permanent  level  that 
would  justify  industry  in  going  ahead  and 
still  be  protected  against  loss  by  a  drop 
in  prices.  Present  prices  are  here  to  stay, 
so  far  as  price  levels  are  concerned ;  we 
cannot  await  the  industrial  adjustment  of 
the  entire  world.  Factory  fires  must  be 
kept  burning  and  wheels  turning,  and  labor 
must  be  employed  at  a  scale  of  wages  com- 
men.surate  with  the  prices  of  commodities. 

Appeals  have  been  sent  to  the  Gov- 
ernors of  the  States  and  mayors  of 
principal  cities,  requesting  conferences 
with  their  business  interests  that  are 
now  awaiting  building  and  highway 
construction. 

The  organizing  committee  of  sponsors 
of  the  "National  Prosperity  Campaign" 
include  the  following:  P.  H.  Gadsden, 
chairman;  Milton  E.  Ailes,  vice-presi- 
dent Riggs  National  Bank,  Washington, 
D.  C;  E.  P.  Albrecht,  president  Phila- 
delphia Bourse;  Joseph  E.  Davies, 
former  chairman  Federal  Trade  Com- 
mission; James  H.  McGraw,  presi- 
dent McGraw-Hill  Company,  Inc.,  New 
York;  Franklin  T.  Miller,  president 
F.  W.  Dodge  Company,  New  York; 
John  Hays  Hammond,  Washington,  D. 
C;  Cardinal  Gibbons ;  Julius  Rosenwald, 
president  Sears    Roebuck  &   Company. 
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City  Takes  Over  Railway 

Seattle  on  April  1  Formally  Came  Into  Possession  of  Railway  Lines  of 

Puget  Sound  Company 


Formal  transfer  of  the  railway  lines 
of  the  Puget  Sound  Traction,  Light  & 
Power  Company  at  Seattle,  Wash.,  to 
the  city  took  place  on  March  31.  Super- 
intendent of  Public  Utilities  T.  F. 
Murphine  states  that  plans  for  opera- 
tion by  the  city  provide  first  for  a 
physical  connection  between  the  already 
existing  municipal  lines  and  the  trac- 
tion lines,  thus  eliminating  duplication 
of  service,  and  also  contemplate  express 
or  limited  service  from  the  outlying  dis- 
tricts to  the  industrial  districts,  the 
adoption  of  traffic  regulations,  the 
elimination  of  present  congestion  on 
downtown  streets  due  materially  to 
parking  of  automobiles,  and  the  instal- 
lation of  the  skip-stop  system. 

Preliminary  Operating  Plans 

The  type  of  one-man  cars  now 
in  use  will  be  continued  wherever 
practicable,  with  the  installation  of  a 
larger  type  of  one-man  cars,  and  a 
campaign  of  power  saving  and  the 
speeding  up  of  the  service.  Car  tickets 
will  be  done  away  with  and  the  nickel 
made  the  standard  and  only  fare,  ex- 
cept for  school  children,  All  free  riding 
will  be  abolished.  Safety  zones  will  be 
established,  with  the  end  in  view  of 
loading  and  unloading  passengers  more 
rapidly. 

The  sum  involved  in  the  transfer  is 
$15,000,000.  The  company  accepts 
utility  bonds  against  the  property 
transferred  in  payment,  and  under  the 
agreement  with  the  city  the  Supreme 
Court  has  passed  upon  the  validity  of 
the  securities  to  be  taken  in  lieu  of 
cash.  A  forty-five-day  period  was  permit- 
ted in  which  the  company  was  to  clear 
the  title  of  all  incumbrances,  this  period 
to  date  from  the  day  the  Superior  Court 
received  the  remittitur  from  the  Su- 
preme Court.  When  that  is  done  the 
title  of  the  property  passes  to  the  city 
and  the  $15,000,000  of  utility  bonds  are 
turned  over  to  the  company. 

The  purchase  of  the  properties  by 
the  municipality  was  primarily  the  re- 
sult of  war  emergency  conditions.  The 
company  was  confronted  with  the  prob- 
lem of  meeting  greatly  increased  costs 
of  operation,  increased  interest  rates 
for  money  needed  for  maturing  bonds 
and  notes  and  to  keep  pace  with  com- 
munity growth  and  development  and  of 
meeting  the  competition  of  war  indus- 
tries for  all  labor  required.  Involved 
with  this  was  the  immediate  future 
problem  of  expiring  franchises. 

Expiring  Franchise  a  Problem 

One  of  these  problems  might  have 
been  solved  in  part  by  increased  rates 
of  fare,  but  no  fare  within  reasonable 
limits  could  have  solved  the  other — the 
problem  presented  by  the  franchise 
tenure.  It  was  impossible,  as  it  proved, 
to  solve  even  the  problem  of  increased 
costs  by  any  adequate  proportionate 
increase  in  revenues,  or  such  increases 
aa  would  be  possible  only  under  proper 


increase  in  rates  of  fare  being  charged. 
A  State  statute,  since  amended,  pro- 
vided that  no  railway  could  charge  a 
fare  in  excess  of  5  cents  for  a  contin- 
uous ride  within  the  city  limits  of  any 
city  of  the  State,  and  continuous  ride 
had  been  construed  to  mean  and  include 
any  transfer  to  which  the  rider  is 
entitled. 

Suspension  Not  Possible 

The  company's  first  thought  and  ef- 
fort was  to  have  the  City  Council  per- 
mit such  temporary  suspension  of 
franchise  requirements,  by  agreement 
between  the  city  authorities  and  the 
company,  as  would  allow  the  company 
to  increase  its  rates  of  fare,  but  it  was 
not  possible  to  overcome  all  objections 
to  that  arrangement.  In  the  meantime 
the  labor  problem  was  particularly 
pressing.  Men  were  leaving  the  com- 
pany's employ  to  work  in  the  ship- 
yards. Costs  were  mounting  higher  day 
by  day  and  revenues  were  not  increas- 
ing in  any  like  proportion.  The  com- 
pany could  not  increase  fares,  but  the 
city  as  owner  of  the  properties  would 
not  be  bound  by  this  rigid  fare  statute. 
It  was  at  this  juncture  that  the  first 
suggestion  was  made  that  the  city 
could  solve  the  transportation  problem 
by  acquiring  the  railway  lines.  That 
suggestion  came  from  Councilman  R. 
H.  Thomson  as  early  as  May  14,  several 
months  before  it  was  considered  seri- 
ously by  the  city,  the  company  or  the 
public. 

On  Aug.  13,  after  returning  from 
Washington,  where  he  had  been  in  con- 
ference with  the  Capital  Issues  Com- 
mittee and  officials  of  the  government's 
transportation  and  housing  bureau, 
Mayor  Hansen  came  out  in  a  public 
statement  declaring  that  the  only  solu- 
tion of  the  transportation  problem  was 
for  the  city  to  acquire  all  of  the  rail- 
way lines  in  the  city,  consolidate  them 
and  operate  them  as  a  single  publicly- 
owned,  publicly-operated   system. 

Public  Sentiment  Tested 

On  Sept.  6,  after  an  all-day  session 
of  city  officials  and  railway  officials  and 
representatives  of  the  United  States 
Shipping  Board,  the  city  made  an  offer 
of  $15,000,000  for  all  of  the  railway 
lines  and  railway  operating  property 
of  the  company  within  the  limits  of 
the  city  of  Seattle.  On  Sept.  11  the 
company  filed  an  answer  accepting  the 
offer. 

The  city  officials,  after  entering  into 
negotiations  on  the  basis  of  the  price 
offered,  determined  to  have  the  author- 
ity of  the  people  for  its  final  consum- 
mation, and  accordingly  submitted  the 
purchase  question  to  an  advisory  refer- 
endum in  the  election  of  Nov.  6.  The  ref- 
erendum carried  by  a  vote  of  29,726  to 
8309.  After  obtaining  this  affirmation 
of  the  purchase  by  the  people,  the  city 
officials  felt  freer  to  proceed  vrith  the 
details. 


The  offer  made  for  the  properties  and 
the  acceptance  by  the  company  was  a 
general  offer  and  a  general  acceptance 
based  upon  the  ability  of  the  city  and 
the  company  to  get  together  on  all  of 
the  details.  One  by  one  these  were 
agreed  upon,  by  a  process  largely  of 
give  and  take,  and  by  both  sides  re- 
maining on  a  common  ground  of 
mutual  understanding  and  open  and 
above-board  dealing. 

Statement  of  Property  Acquired 

The  city  is  acquiring  from  the  com- 
pany 194.08  miles  of  electric  railway 
tracks  and  8.60  miles  of  cable  tracks, 
a  total  of  202.68  miles;  477  passenger 
cars,  with  twenty-seven  motor-equipped 
freight  and  work  cars  and  thirty-six 
freight  and  work  cars  without  motors, 
or  a  total  of  540  cars  of  all  descriptions. 
There  are  thirteen  other  vehicles  rang- 
ing from  touring  cars  to  tar  wagons, 
and  all  of  the  railway  distribution  sys- 
tem, including  trolley  and  span  wires, 
poles,  etc.,  together  with  the  signal  and 
interlocking  apparatus  used  in  train 
dispatching.  There  are  seven  car- 
houses  and  yards,  three  cable  stations, 
freight  sheds  and  freight  terminals, 
smaller  miscellaneous  buildings  and 
structures,  many  parcels  of  real  estate 
and  rights-of-way  and  thousands  of 
tools  of  all  descriptions,  together  with 
a  large  car  repair  shop  and  much  land 
at  Georgetown.  Stores  and  supplies  on 
hand  go  with  the  lines,  where  such 
stores  and  supplies  are  used  exclusively 
for  street  car  operation. 

The  city  is  acquiring  a  transporta- 
tion system  which  carried  last  year 
about  117,500,000  passengers  and  with 
gross  revenues  for  the  year  of  about 
$4,500,000. 

As  noted  in  the  department  "Personal 
Mention"  elsewhere  in  this  issue  many 
important  changes  in  personnel  have 
followed  the  taking  over  of  the  lines 
by  the  city. 

Company    Withdraws    from 
Employees'  Association 

An  announcement  posted  in  the  car- 
houses  and  employees'  waiting  rooms  of 
the  Brooklyn  (N.  Y.)  Rapid  Transit 
System  indicates  that  the  company  is 
prepared  to  comply  with  the  recom- 
mendation of  the  War  Labor  Board  to 
remove  all  company  control  over  the 
Employees'  Beneficial  Association. 

According  to  the  posters,  the  com- 
pany will  hereafter  allow  the  employees 
to  elect  their  own  president.  In  the 
past  the  president  of  the  association 
has  been  appointed  by  the  president  of 
the  Brooklyn  Rapid  Transit  Company 
subject  to  confirmation  by  the  trustees, 
five  of  whom  were  appointed  by  the  com- 
pany and  five  elected  by  the  members 
of  the  association.  The  company  also 
announces  a  new  insurance  scheme.  It 
offers  $1,000  of  life  insurance  to  every 
employee,  each  employee  to  pay  a  flat 
rate  of  25  cents  a  month,  the  company 
to  pay  the  balance  of  his  premium.  It 
is  figured  the  company's  share  of  each 
premium  will  amount  to  from  $15  to 
$25  a  year,  according  to  the  age  of  the 
person  insured. 
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Boston  Elevated  Act  Declared 
Constitutional 

At  the  present  session  of  the  Massa- 
chusetts Legislature  several  bills  au- 
thorizing the  State  to  help  defray  part 
of  the  cost  of  electric  railway  trans- 
portation are  under  consideration,  and 
before  going  farther  with  them  the 
legislature  thought  it  wise  to  learn 
whether  such  bills,  if  passed,  as  well 
as  the  existing  Boston  Elevated  Rail- 
way act,  were  constitutional.  Hence, 
on  Mar.  12,  the  Senate  asked  the  jus- 
tices of  the  Supreme  Court  to  decide 
four  questions  of  law. 

The  first  was  whether  Senate  Bill 
No.  54  would  be  constitutional,  if  en- 
acted. This  provides  in  substance  for 
a  maximum  fare  of  5  cents  on  the 
Boston  Elevated  Railway,  but  if  the 
income  thus  received  shall  be  inade- 
quate to  meet  the  cost  of  service,  the 
deficiency  is  to  be  made  up  to  the 
company  from  the  treasury  of  the 
Commonwealth  and  the  sums  so  ad- 
vanced shall  be  assessed  upon  the  cities 
and  towns  in  which  the  lines  of  the 
company  operate. 

The  second  question  was  whether 
House  Bill  No.  722  would  be  consti- 
tutional, if  enacted.  This  bill  aims  to 
reduce  fares  on  the  Boston  Elevated 
Railway  by  the  payment  by  the  state 
to  the  company  of  an  amount  equal  to 
the  rental  due  from  it  for  the  use  of 
subways,  and  the  assessment  of  the 
sum  so  paid  in  the  same  way  as  in  the 
Senate  bill  already  mentioned. 

The  third  question  was  as  to  the 
constitutionality  of  Chapter  159,  which 
is  the  law  under  which  the  Boston  Ele- 
vated Railway  is  now  being  operated. 

The  fourth  question  was  whether 
any  part  or  parts  of  this  law  which 
have  a  direct  relation  to  the  validity 
of  the  two  bills  just  mentioned  were 
unconstitutional. 

The  court  answered  the  first  two 
questions  by  "yes"  and  the  second  two 
questions  by  "no."  In  other  words,  it 
declares  the  present  law  constitutional 
and  that  the  bills,  if  enacted,  would  be 
constitutional. 


enjoin  the  city  impaired  the  company's 
contract  and  deprived  it  of  its  property 
without  due  process  of  law. 


San  Francisco  Encroachment 
Case  Argued 

Senator  Hiram  Johnson  of  California 
appeared  as  chief  counsel  for  the  city 
of  San  Francisco  when  arguments  were 
begun  in  the  Supreme  Court  of  the 
United  States  on  March  25  on  the  right 
of  the  city  to  construct  its  own  rail- 
way lines  parallel  to  those  of  the  ex- 
isting lines  owned  and  operated  by  the 
United  Railroads,  San  Francisco.  An 
appeal  was  taken  by  the  private  com- 
pany from  the  lower  federal  court  de- 
crees dismissing  injunction  proceedings 
started  by  it  to  enjoin  the  city  from 
constructing  the  proposed  municipally- 
owned  lines. 

The  case  has  aroused  country-wide 
interest  because  of  the  important  issue 
involved.  In  asking  the  Supreme  Court 
to  reverse  the  judgment  of  the  lower 
courts,  counsel  for  the  company  argues 
that  the  refusal  of  the  lower  courts  to 


Brooklyn  Men  Present  Demands 

The  demands  of  the  unionized  em- 
ployees of  the  Brooklyn  Rapid  Transit 
Company  for  increases  in  wages, 
shorter  hours  and  various  improve- 
ments of  working  conditions  have  been 
addressed  to  Lindley  M.  Garrison,  the 
receiver.  With  the  demands  was  sent 
a  letter  requesting  that  the  members  of 
the  committee  be  permitted  to  appear 
in  person  before  the  receiver. 

It  is  stated  unofficially  that  motormen 
and  conductors  on  the  surface  lines  are 
asking  60  cents  an  hour  for  a  nine-hour 
working  day  and  time  and  a  half  for 
overtime.  They  also  ask  some  sort  of 
payment  for  time  consumed  in  "swings" 
between  working  hours.  Shop  workers 
are  asking  for  an  eight-hour  day  at  45 
cents  an  hour,  with  time  and  a  half  for 
overtime.  Structural  workers  and 
blacksmiths  want  53  cents  an  hour  for 
a  nine-hour  day  and  time  and  a  half 
for  overtime. 

No  date  has  been  set  by  the  men  for 
a  reply  to  their  request. 


City  Will  Take  Over  Railway.— The 

Common  Council  of  Niagara  Falls,  Ont., 
has  notified  the  Niagara,  St.  Catharines 
&  Toronto  Railway  that  upon  the  ex- 
piration of  the  latter's  franchise  a  year 
from  now  the  city  will  take  over  the 
railway  and  operate  it  as  a  public 
utility. 

Ford  Promises  a  "Flivver"  Street 
Car.  —  Announcement  was  made  on 
April  3  by  C.  E.  Sorenson,  general  man- 
ager of  the  Henry  Ford  &  Son  Tractor 
Company,  that  Henry  Ford  and  other 
members  of  his  tractor  organization 
are  now  working  on  plans  for  a  street 
car  driven  by  an  internal  combustion 
motor  which  will  demonstrate  in  Detroit 
this  summer. 

Commission  Control  in  North  Dakota. 
— Public  utilities,  including  electric 
railways,  have  been  placed  under  con- 
trol and  supervision  of  the  State  Rail- 
road Commission  in  a  bill  passed  by. 
the  Legislature  and  signed  by  the  Gov- 
ernor. Publicly  ovsmed  utilities  are  ex- 
empt. No  rate  for  service  fixed  by 
legislation  may  be  increased  by  the 
commission. 

Wage  Increase  Asked  in  Pittsburgh. 
— The  motormen  and  conductors  of  the 
Pittsburgh  (Pa.)  Railways  have  pre- 
sented a  new  wage  scale  to  the  receiv- 
ers, effective  on  May  1.  A  substantial 
increase  in  pay  is  asked,  although 
neither  the  receivers  nor  the  men  have 
announced    the    details.      The    present 


wages  of  the  men  are  42,  45  and  48 
cents  an  hour. 

Wage  Request  Refused.  —  F.  R. 
Coates,  president  of  the  Toledo  Rail- 
ways &  Light  Company,  Toledo,  Ohio, 
at  a  conference  on  March  28  told  the 
men  the  public  would  not  stand  a  fare 
increase  sufficient  to  meet  the  wage  de- 
mand. He  offered  two  counter  proposi- 
tions, both  declared  unsatisfactory  by 
the  unions.  '  The  employees  demand  a 
scale  of  from  50  cents  to  60  cents  an 
hour,  and  the  electricians  from  50  cents 
to  75  cents. 

Women  Incident  Closed. — The  Cleve- 
land (Ohio)  Railway  considers  the  con- 
ductorette  issue  closed,  John  J.  Stan- 
ley, president,  announced  on  March  28. 
He  is  reported  to  have  said:  "We  pro- 
pose to  take  no  action  in  the  matter  of 
reinstating  the  women,  regardless  of 
the  action  of  the  War  Labor  Board 
and  the  inquiries  of  the  women.  I 
said  as  much  in  my  reply,  dated  Thurs- 
day, to  an  inquiry  from  Miss  Rose 
Moriority,  who  has  been  championing 
the  conductorette  cause." 

Indeterminate  Franchise  Measure  De- 
feated.— After  a  bitter  fight  in  which 
there  were  many  hearings  in  the  Twin 
Cities  and  before  the  Minnesota  Legis- 
lature the  Warner  street  railway  bill 
was  defeated  in  the  House  eighty-six  to 
forty  votes.  The  bill  proposed  dual 
control  of  the  railways  in  the  major 
cities.  It  was  defeated  because  it  ap- 
peared that  control  of  the  railways  was 
removed  to  the  State  Railroad  &  Ware- 
house Commission,  thus  defeating  op- 
eration of  the  home  rule  idea.  The 
bill  made  it  possible  for  a  company  to 
surrender  its  franchise  and  operate 
under  a  State  license. 

M.  O.  Bill  for  Minneapolis.— A  bill 
has  been  introduced  in  the  Legislature, 
authorizing  Minneapolis  to  take  over 
its  railway  lines  and  other  property 
necessary  to  operate  them  under  the 
right  of  eminent  domain,  as  provided 
in  the  statutes  through  condemnation. 
It  may  assume  outstanding  debts  and 
agree  to  pay  those  debts  as  part  of 
the  compensation  to  the  company  which 
created  them.  Provisions  limiting  a 
city's  debt  may  be  ignored  in  pledging 
the  credit  of  the  city  and  issuing  bonds 
to  buy  the  railway.  Fares  are  to  be 
fixed  at  a  sum  that  will  operate  the 
property  efficiently  and  pay  interest  on 
the  indebtedness. 

Reports  Against  Purchase  by  Munici- 
pality.— Thomas  Bradshaw,  financial 
expert  of  Toronto,  Ont.,  engaged  by  the 
city  of  Ottawa,  Ont.,  to  inquire  into  the 
reasonableness  or  unreasonableness  of 
the  offer  of  the  Ottawa  Electric  Rail- 
way to  sell  to  the  city  at  a  price  ap- 
proximating $6,500,000,  has  submitted 
his  report.  In  his  opinion,  the  com- 
pany's offer  is  too  high;  the  best  inter- 
ests of  the  city  would  be  served  by 
waiting  until  1923  to  acquire  the  enter- 
prise. Mr.  Bradshaw  advises  against 
proceeding  with  any  valuation  of  the 
physical  assets  of  the  railway  at  the 
present  time.  Prices  of  both  material 
and  labor,  he  contends,  will  be  cheaper 
several  years  hence. 
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Financial  and  Corporate 


Chicago  Loss  Heavy 

Lower  Earnings  and  Higher  Expenses 

Cause  25  Per  Cent  Loss  in  Residue 

of  Surface  Lines 

The  grross  earnings  of  the  Chicago 
(111.)  Surface  Lines  in  the  fiscal  year 
ended  Jan.  31,  1919,  suffered  a  decline 
of  $404,535  or  1.1  per  cent,  $380,023  of 
this  loss  being  in  regular  passenger 
earnings.      This     showing     was     made 


dated  June  1,  1917,  which  ran  for  a 
three-year  period,  or  until  June  1,  1920. 
These  two  wage  increases,  within  a 
period  of  fourteen  months,  made  an 
aggregate  wage  increase  of  more  than 
$1,700,000  a  year. 

The  residue  receipts  of  the  combined 
surface  lines,  as  a  result  of  the  adverse 
showing  in  both  gross  earnings  and  ex- 
penses," fell  off  $3,034,777  or  25.2  per 
cent.     The   balance   of   $8,978,161,  was 


T.\EI.E    I— REVENUES  AND  EXPENSES  OF  CHICAGO  SURFACE  LINES  FOR  YEARS  ENDED 


JAN.  31,  1918  AND  1919 


-1919- 


Amount 
Earnings: 

Pis.^:^nger  cars  (including  mail  carriers) $34,186,578 

Other  sources 523,520 


Per 

Cent 


98  50 
I   50 


— .    . 1918- 


$34,566,601 
348,032 


Per 

Cent 


98  44 
1.56 


•  Gross  earnings $34,710,098     100  00       $35,114,633     100  00 


Expenses: 

.Maintenance 

Renewals 

Power — operation 

Conducting  transportation 

G:;n?ral  and  miscellaneous,  including  Board  of  Supervising 

Engineers 

Taxes 

Total  expenses  of  operation $25,731,937 

Residue  receipts 

Divided: 

Chicago  Railways,  60  per  cent 

South  Side  Lines,  40  per  cent 


$3,810,266 

10  98 

$3,214,948 

9  16 

2,776,808 

8  00 

2,835,636 

8  08 

2,841,211 

8.  18 

2,558,192 

7  28 

12,477,148 

35  95 

10,802.009 

30  76 

2,366,504 
1,460,000 


6  82 
4.20 


2,197,908 
1,493,000 


74.13      $23,101,695 


$8,978,161        25.87       $12,012,938 


6  26 
4.25 


65  79 
34.21 


Public  Service  Losses 

Operation   in    1918   Resulted    in   Deficit 

of  $4,800  with  Reduced  Deprecia- 

ticn  and  No  Stock  Return 

Durins  the  calendar  year  1918  the 
Public  Service  Railway,  Newark,  N.  J., 
without  earning  a  dollar  upon  its 
nearly     $50,000,000     of     capital     stock. 


TABLE     I— INCOME    STATEMENT    OF    THE 

PUBLIC    SERVICE    RAILWAY    FOR    1918, 

WITH  ADJUSTMENTS  FOR  ACCIDENTS 

AND  DEPRECIATION 

Seven  Five 

Months  Months 

Ended  Ended 

July  31,  Dec.  31,           Year 

1918  1918              1918 
Operating 

revenue $10,683,258  $8,977,471  $19,660,730 

Maintenance  (ex- 
cluding power) .     1,525,684  1,385,008       2,910,692 
Other     operating 

expenses 5,103.085  4,729,725      9,832,811 

Depreciation 333,333          333,333 

Taxes 927,281  644.741        1,572,022 

Total $7,556,050  $7,092,807  $14,648,858 

Net  operating  rev- 
enue    $3,127,208     $1,884,664  $5,011,872 

Other  operating 

income 6,337  3,071  '    9,408 

Operating  income  $3,133,545  $1,887,735     $5,021,280 
Non-operating 

income 95,585  88,669  184,255. 

Grossincome $3,229,130  $1,976,405     $5,205,535 

Income  deduc- 
tions  I    3,029,989     2,180,368      5,210,357 

Netincome $199,141    *$203,963  *$4,822 

*  Deficit. 


$5,386,897 
3.591,264 


15  52 
10  35 


$7,207,762 
4,805,175 


20  52 
13  69 


worse  by  the  accompanying  advance  in 
operating  expenses. 

Owing  to  wage  increases  and  higher 
material  costs,  the  operating  expenses 
rose  $2,630,242  or  11.3  per  cent  during 
the  last  year.  The  largest  item  of  in- 
creased expense  was  "conducting  trans- 
portation," which  jumped  $1,675,139  or 
15.5  per  cent. 

Effective  Aug.  1,  1918,  the  National 


TABLE    II— INCOME    STATEMENT    OF    CHI- 
CAGO CITY  RAILWAY  FOR  YEARS  ENDED 
JAN.  31,   1918  AND   1919 

40  per  cent  of  the  residue  re- 
ceipts of  Chicago  Surface 
Lines $3,591,264     $4,805,175 

Deduct  joint  account  ex- 
penses, interest  on  capital 
invest  ment  of  the  Chicago 
City  Railway,  Calumet  & 
South  Chicago  Railway 
and  Southern  Street  Rail- 
way   


3,580,613      3,661,805 


Divisible  income  of  Chicago 

City  Railway 

City's  proportion,  55  per 
cent 

Company's  proportion,  45 

per  cent 

Add   interest    on    capital 
investment 


$10,650 
5,857 

$4,792 
2,668,657 


Income  from  operation $2,673,450 

Otherincome — deficit....  7,046 


Interest    on     bonds  and 
notes  outstanding. . 

Netincome 


$1,143,369 
628,853 

$514,516 

2,623,510 

$3,138,026 
58,358 

$3,196,384 

1,695,000 

$846,186  $1,501,384 


$2,601,403 
1,755,217 


War  Labor  Board  awarded  a  wage  in- 
crease amounting  to  $3,700,000  a  year. 
This  was  in  addition  to  the  wage  in- 
crease of  more  than  $1,000,000  a  year 
given  the  employees  under  the  contract 


divided  60  per  cent  or  $5,368,897  to  the 
Chicago  Railways  and  40  per  cent  or 
$3,591,264  to  the  south  side  lines; 
namely  —  The  Chicago  City  Railway, 
the  Southern  Street  Railway  and  the 
Calumet  &  South  Chicago  Railway. 

The  comparative  figures  of  the 
Chicago  City  Railway  for  the  last  two 
fiscal  years  are  given  in  Table  II.  A 
sign  of  the  year's  decline  is  shown  in 
the  fact  that  the  city's  55  per  cent 
share  of  the  divisible  income  of  this 
company  amounted  to  only  $5,857  in 
the  year  ended  Jan.  31,  1919,  as  com- 
pared to  $628,853  the  year  Before. 

After  the  payment  of  operating  ex- 
penses and  bond  interest,  the  net  in- 
come of  the  Chicago  City  Railway  was 
reduced  from  $1,501,384  to  $846,186. 
The  item  of  other  income  last  year, 
amounting  to  $58,358,  was  more  than 
balanced  this  year  by  the  loss  of 
$82,625  in  the  ordinance  15  per  cent  on 
new  construction,  decrease  in  bank 
interest  and  other  miscellaneous  in- 
come. Three  quarterly  dividends  were 
paid  during  the  year,  2  per  cent  in 
March,  2  per  cent  in  June  and  1  per 
cent  in  September,  the  one  due  in  De- 
cember being  passed. 

At  the  present  time  the  company  is 
not  earning  the  5  per  cent  interest  rate 
fixed  by  ordinance  on  its  purchase 
price.  In  the  last  year  the  percentage 
of  net  income  to  capital  stock  at  par 
was  4.7  per  cent.  The  foregoing  figure 
does  not  reflect  the  full  result  of  the 
second  wage  increase,  which  was  ef- 
fective only  during  the  last  six  months 
of  the  year. 


showed  a  loss  of  $4,822.  During  this 
period,  too,  the  company  set  up  only 
$333,000  for  depreciation  instead  of  the 
$800,000  desired.  For  seven  months 
of  the  period  a  5-cent  fare  was  in  ef- 
fect; for  five  months,  1  cent  for  a  trans- 


TABLE  II— OPERATING    RESULTS    OF    THE 

PUBLIC  SERVICE  RAILWAY  FOR  FIR.ST 

TWO    MONTHS    OF    CALENDAR 

YEAR    1919 

January      February        Total 
Revenue  from  trans- 
portation  $1,896,226  $1,737,875  $3,634, 102 

Revenue  from 
other  railway 
operations 40,446         40,059         80,504 

Operating  revenue.,  $1,936,672  $1,777,934  $3,714,606 
Operating  revenue 

deductions 1,578,141      1,464,916     3,043,057 

Railway     operating 

income $358,531      $313,018      $671,549 

Auxiliary  operat- 
ing income 405  433  839 

Total  operating  in- 
come      $358,936      $313,451      $672,388 

Non-operating  in- 
come   4,406  4,935  9,341 

Grossincome $363,342      $318,386      $681,729 

Income  de- 
ductions 429,333       434,842       864,175 

Netincome....',...  *$65,991  *$1 16,456  *$182.446 

Car-miles 4,833,378  4,471,005  9,304.383 

Car-hours 509,746  471,569  981,315 

Federal  income  and 
profits  taxes  in- 
cluded above $5,402  $11,322  $16,724 

•  Deficit. 

NOTE — In  the  above  figures  no  allowance  is  made 
for  depreciation. 


fer,  and  from  Oct.  15  to  Dec.  31,  a  7- 
cent  fare.  Detailed  results  for  the 
year  are  shown  in  Table  I. 

In  January,  1919,  the  company,  with- 
out setting  up  one  dollar  for  deprecia- 


April  5,  1919 
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tion,  lost  $65,990.  In  February  the 
company  lost  $116,455.  Detailed  fig- 
ares  are  given  in  Table  II.  These 
losses  were  incuiTed  in  an  "open"  win- 
ter, when  the  company  was  not  troubled 
with  snow  removal  and  similar  items. 

The  foregoing  data  were  presented 
to  the  Board  of  Public  Utility  Commis- 
sioners of  New  Jersey  by  President 
T.  N.  McCarter  at  a  hearing  on  March 
26  in  regard  to  the  proposed  zone  sys- 
tem of  the  Public  Service  Railway.  It 
will  be  recalled  that  the  commission 
had  granted  a  7-cent  fare  effective  until 
April  1,  1919.  to  pay  fixed  charges  and 
make  up  back  losses,  with  a  6-cent  fare 
after  this  date  to  keep  the  company 
going. 

The  commission  ordered  the  company, 
however,  to  investigate  the  possibility 
of  a  zone  system  and  file  a  report  by 
Jan.  1.  The  company  was  not  able  to 
complete  its  report  and  received  two 
months'  additional  time.  In  filing  its 
report  it  asked  for  an  extension  of 
the  7-cent  fare  period  in  case  the  new 
zone  rates  should  not  be  allowed  to 
go  into  effect  on  April  1  (the  6-cent 
fare  has  since  been  ordered  restored). 

At  the  hearing  Mr.  McCarter  stated 
that  if  the  new  zone  rates  were  sus- 
pended for  the  maximum  period  up  to 
July  1,  the  loss  for  the  first  six  months 
of  1919  would  be  $145,580  with  a  7- 
cent  fare  in  operation  for  the  whole 
period  and  $334,041  with  a  6-cent  fare 
in  effect  between  April  1  and  July  1. 
These  figures  include  $400,000  or  half 
of  the  current  depreciation  set-up  for 
1919  but  not  a  $200,000  loss  from  the 
recent  strike. 


Expenses  Continue  High 

Higher  Costs  of  Operation  Cause  Lon- 
don Street  Railway  to  Suffer  Small 
Loss  in  Net  for   1918 

The  net  income  of  the  London  (Ont.) 
Street  Railway  for  the  year  ended  Dec. 
31,  1918,  showed  a  loss  of  $2,978  as 
compared  to  that  for  the  preceding 
year.  This  loss  was  the  direct  result 
of  the  higher  operating  costs  imposed 
upon  the  company  during  the  year. 
The  wage  increase  in  May  imposed  an 
additional  burden  on  the  basis  of 
$37,500  a  year.  The  operating  cost 
per  car-mile  increased  from  17.12  cents 
in  1917  to  20.37  cents  in  1918,  or  an 
advance  of  19  per  cent.  The  operating 
cost  per  car-mile  in  1915  was  only 
14.13    cents. 

The  gross  earnings  of  the  company 
for  1918  amounted  to  $456,356,  an  in- 
crease of  $38,493  or  9.21  per  cent.  This 
gain,  however,  was  more  than  counter- 
balanced by  the  heavier  operating  ex- 
penses. These  totaled  $373,124,  an  ad- 
vance of  $42,029  or  12.70  per  cent.  The 
net  earnings  from  operation  at  $83,232, 
therefore,  showed  a  decrease  of  $3,535, 
which  was  only  partly  affected  by  the 
decrease  of  $557  in  interest  on  bonds 
and  floating  debts,  taxes,  etc.  Net  in- 
come before  providing  for  depreciation 
amounted  to  $44,499,  a  decrease  of 
$2,978.  The  sum  of  $29,208  was 
charged    against    net    income    for    de- 


preciation, and  the  balance  of  $15,290 
was  transfeiTed  to  surplus  account. 

Revenue  passengers  carried  in  1918 
were  12,322,170  as  compared  to  11,- 
374,396  for  the  preceding  year,  and 
the  average  fare  per  revenue  passenger 
was  3.65  cents  as  compared  to  3.63 
cents.  Car-miles  operated  decreased 
from  1,933,557  in  1917  to  1,832,208  in 
1918.  Gross  earnings  per  car-mile  were 
21.61  cents  in  1917  and  24.91  cents  in 
1918.  The  gross  earnings  per  mile  of 
track  were  $11,575  in  1917  and  $12,641 
in  1918. 


Milwaukee  Costs  Up 

Operating    Revenues    Gained    $987,402, 

But  Operating  Expenses  Rose 

$1,309,088 

The  operating  revenues  of  the  Mil- 
waukee Electric  Railway  &  Light  Com- 
pany, Milwaukee,  Wis.,  for  the  year 
ended  Dec.  31,  1918,  showed  a  gain  of 
$987,402,  or  12.4  per  cent.,  as  compared 
to  those  of  1917.     The  operating  reve- 


lows:  Railway,  20.12  per  cent;  electric 
light  and  power,  15.11  per  cent,  and 
heating,  13.09  per  cent.  The  appropri- 
ations for  maintenance  and  depreciation 
were  maintained  at  a  subnormal  level 
during  1918  in  order  to  stabilize  net 
earnings  pending  the  receipt  of 
adequate  fare  relief  from  the  Railroad 
Commission  of  Wisconsin. 

The  gross  income  available  for  the 
payment  of  interest  and  dividends  was 
$1,942,060,  a  decrease  of  13  per  cent 
compared  with  the  corresponding 
amount  in  the  previous  year.  Interest 
charges  were  increased  because  of  the 
larger  amounts  of  bonds  and  notes  out- 
standing. 

The  expenditures  during  the  year  for 
additions,  extensions  and  betterments 
to  the  plants  and  systems  aggregated 
$984,454.  This  amount  does  not  in- 
clude any  additions  through  the  pur- 
chase of  the  Commonwealth  Power 
Company.  Of  this  total  $452,607  is 
chargeable  to  the  railway  department. 

In  connection  with  the  question  of 
operating    costs,    James    D.    Mortimer, 


COMPARATIVE, INCOME   STATEMFA'T  OF   MILWAUKEE   ELEOTaiC   RAILWAY   &    LIGHT 
COMPANY  FOR  YEARS  ENDED  DEC.  31,  1917  AND  1918 

. 1918 .  . 1917 , 

Amount       Per  Cent  .\niount       PfrCcnt 

Opt-ratiiiK  rrivenurs $8,955,595         100  n  $7,968,192          100.0 

Operating  expensi'S 7,147,827           79  8  5,838,738           73.3 

Net  operating  revenues $1,807,768           20  2  $2,129,454           26.7 

Non-operating  revenues 134,292              I   5  108,127             13 

Gros.sincome $1,942,060           217  $2,237,581            28.0 

Interest  charges 1,224,258            13.7  931,361            11.7 

Net'ineome $717,802             80  $1,306,200            16.3 

Credits  to  surplus 192,709  2.1        

Total $910,511             10    1  $1,306,200             163 

Dividends  on  preferred  stock 270,000             3  0  270,000             3 .  4 

Dividends  on  common  stock 620,550             6.9  1,034,250           12  9 

Surplus  for  year $19,961              0  2  $1,970            0.0 


nues  of  the  railway  department  amount- 
ed to  $5,365,805,  an  increase  of  $412,449, 
or  8.3  per  cent.  Those  of  the  electric 
and  heating  department  amounted  to 
$3,589,789,  an  increase  of  $574,953,  or 
19.1  per  cent. 

On  the  other  hand,  the  high  costs  of 
material  and  labor  referred  to  in  the 
preceding  year's  annual  report  reached 
higher  levels  during   1918.     While  op- 


iJTATISTICAL  DATA  OF  MILWAUKEE   COM- 
PANY FOR   1917  AND   1918 

1918  1917 

Receipts  per  mile  of  track 

operated $29,753  $27,460 

Revenue  passengers  car- 
ried       114,149,000       115,626,143 

Transfer  passengers  car- 
ried         45,709,197         47,232,242 

Per  cent  transfer  to  rev- 
enue passengers 40.04  40.85 

Receipts  per  revenue  pas- 
senger   $0  0466  $0.0425 

Revenue  car  hour  oper- 
ated          1,847,403  1,862,456 

Receipts  per  revenue  car 
hour $2.90  $2.66 

Revenue  car  miles  oper- 
ated         16,591,121  16,670,189 

Receipts  per  revenue  car 

mil' $0  3234  $0.2971 


erating  revenues  increased  $987,402,  op- 
erating expenses  rose  $1,309,088.  No 
detailed  operating  expense  figures  are 
presented  in  the  1918  report. 

The  appropriations  for  maintenance 
and  depreciation  of  physical  property 
in  percentages  of  the  operating  reve- 
nues of  the  various  utilities  were  as  fol- 


president  of  the  company,  says:  "So 
long  as  the  cost  of  living  remains  at 
its  present  level  there  appears  to  be 
no  tendency  for  wage  rates  to  recede. 
The  company  looks  for  no  reduction 
in  the  cost  of  labor  except  that  which 
will  come  from  higher  efficiency  of 
utilization." 


Newspaper  Favors  Customer- 
Ownership  Plan 

In  the  March  "Investors'  Guide"  col- 
umn the  Chicago  Tribune  said: 

A  study  of  the  list  of  several  hundred 
cities  where  traction  and  other  utility  com- 
panies have  obtained  increased  rates  in  the 
last  year  tends  to  confirm  the  opinion  that 
people  should  invest  their  money  at  home. 

Companies  whose  securities  are  held 
largely  by  residents  of  their  respective  lo- 
calities have  fared  better  than  others.  The 
reason  for  this  Is  plain.  If  a  considerable 
number  of  citizens  of  a  town  own  stock  and 
bonds  of  its  railway  the  rate-making  board 
cannot  help  seeing-  that  to  refuse  a  neces- 
sary increase  will  be  merely  to  take  the 
property  of  part  of  the  citizens  and  gradu- 
ally distribute  it  to  the  others  until  bank- 
ruptcy stops  the  process.  The  people  whose 
property  is  imperiled  are  on  the  ground 
where  they  can  and  do  use  their  Influence 
in  protecting  their  interests. 

Rate-making  boards,  of  course,  should 
act  as  courts  of  justice  and  treat  both  sides 
fairly.  It  seems,  however,  that  in  practice 
they  often  follow  the  line  of  least  political 
resistance  and  sacrifice  the  just  claims  of 
unknown  owners  in  order  to  grant  unjust 
demands   of   insistent   patrons. 

The  investor  who  owns  bonds  of  a  com- 
pany in  a  distant  state  is  negligible,  but 
the  man  whose  money  is  invested  in  home 
companies  must  be  considered. 
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Reorganization  Bill 

Incorporation    Act    for    Successor    to 

Rhode  Island  Company  Is  Now 

Before  State  Legislature 

A  bill  has  been  presented  in  the 
House  of  Representatives  of  the  Gen- 
eral Assembly  of  Rhode  Island  by  Mr. 
Mitchell,  Providence,  which  provides  for 
the  creation  of  a  new  corporation, 
designated  the  United  Electric  Rail- 
ways, designed  to  take  over  all  the 
property  and  privileges  of  the  sub- 
sidiary companies  which  now  lease 
their  lines  to  the  Rhode  Island  Com- 
pany. 

The  bill,  which  is  in  tentative  form 
so  far  as  the  incorporators  are  con- 
cerned, was  presented  at  this  time  as 
the  General  Assembly  adjourns  in  May 
for  two  years  and  it  was  regarded  as 
essential  to  secure  the  necessary  au- 
thority to  form  a  new  corporation,  the 
details  to  be  worked  out  as  soon  as 
possible  by  the  general  committee  ap- 
pointed by  the  receivers  of  the  Rhode 
Island  Company  for  the  purpose. 

The  three  incorporators  named  are 
Governor  R.  Livingston  Beeckman,  Tax 
Commissioner  Zenas  W.  Bliss,  who  is 
also  one  of  the  receivers,  and  Bank 
Commissioner  George  H.  Newhall.  The 
capital  stock  is  stated  as  $500,000.  The 
receivers  of  the  Rhode  Island  Company 
are  authorized  to  accept  securities  of 
the  new  company  in  payment.  The  act 
specifically  contains  the  proviso  that 
one  of  the  directors  shall  be  appointed 
by  the  Governor  of  the  State.  The  pres- 
entation of  the  bill  in  its  present  form, 
with  State  officials  named  as  incorpor- 
ators, delegates  to  the  State  the  title 
to  the  charter  and  thus  a  measure  of 
supervision  of  the  proposed  reorgani- 
zation is  obtained. 

The  first  step  in  the  reorganization 
will  consist  in  determining  the  values 
of  the  property  of  the  several  lessor 
companies  and  the  proper  compensation 
which  will  be  paid  to  each  for  the  sur- 
render of  its  holdings.  When  the 
reorganization-  is  completed  to  the 
satisfaction  of  the  Governor  and  State 
authorities,  the  charter  of  the  new  cor- 
poration will  be  turned  over.  The 
charter  was  drawn  by  Attorney-Gen- 
eral Herbert  W.  Rice  and  it  is  regarded 
as  certain  that  the  measure  will  be 
passed  by  the  Legislature  without 
material  changes  in  form.  The  new 
company  is  required  to  take  over  all 
or  none  of  the  subsidiary  properties, 
subject  to  the  approval  of  the  Attorney- 
General. 


will  fail  by  about  $40,000  to  earn  the  in- 
terest on  its  outstanding  bonds  and 
notes. 

Every  effort  has  been  made  to  secure 
an  increase  in  fare,  but  several  more 
months  may  be  required  to  bring  about 
this  result.  In  the  meantime  the  company 
is  clearly  in  no  position  to  refinance  its 
maturing  notes.  To  protect  the  notes 
a  committee  composed  of  Boston  bank- 
ers has  been  formed  and  to  the  members 
so  far  selected  will  probably  be  added 
a  fifth  member  to  represent  banks  in 
Jacksonville  which  hold  notes  of  the 
company. 

The  deposit  agreement  covers  a 
period  of  six  months,  after  which  time 
the  depositor  may  at  his  option  with- 
draw his  notes  unless  a  plan  has  been 
submitted  and  approved.  The  tentative 
agreement  provides  that  no  settlement 
or  adjustment  of  the  fare  situation 
shall  be  made  which  does  not  result  in 
the  payment  of  all  notes  at  par  and  in- 
terest thereon  without  first  giving 
notice  to  the  noteholder  and  submitting 
to  them  the  plan  proposed  so  that  they 
may  withdraw  should  they  disapprove 
of  the  plan. 

The  company  is  now  charging  a  5- 
cent  fare  in  accordance  with  the  specific 
provisions  of  its  city  franchise.  The 
city  charter  requires  all  franchises  or 
amendments  thereto,  secured  by  city 
ordinance,  to  be  ratified  by  popular 
referendum. 


Jacksonville  Bondholders  Organize 

The  Jacksonville  (Fla.)  Traction 
Company  is  face  to  face  with  the  mat- 
ter of  a  heavy  increase  in  expenses. 
In  the  interval  of  four  years  from  1914 
to  1918,  the  gross  earnings  have  in- 
creased $230,314  or  32  per  cent,  but  the 
balance  remaining  after  fixed  charges 
has  decreased  $57,723  or  61  per  cent. 
It  is  estimated  that  if  the  present  rate 
of  wages  and  present  prices  of  coal  and 
materials  continue  the  company  in  1919 
with  gross  earnings  of  about  $1,000,000 


Terms  of  Paducah  Reorganization 
Announced 

The  committee  representing  the  bond- 
holders of  the  Paducah  Traction  & 
Light  Company,  Paducah,  Ky.,  have 
worked  out  a  tentative  plan  for  the 
reorganization  of  that  company.  It  is 
proposed  to  incorporate  the  Paducah 
Electric  Company,  Inc.,  probably  under 
the  laws  of  Kentucky,  to  acquire  the 
electric  light  and  power  properties,  the 
gas  properties,  steam  mains,  etc.,  in 
Paducah,  and  all  the  stock,  bonds,  etc., 
of  the  Paducah  Railway,  Inc.,  a  new 
company,  which  in  turn  will  own  in 
fee  the  railway  property  and  the  stock, 
etc.,  of  the  Paducah  Realty  Company. 

The  Paducah  Electric  Company,  Inc., 
will  issue  the  following  securities; 
$536,000  of  first  mortgage  bonds,  $576,- 
000  of  6  per  cent  twenty-year  con- 
vertible debentures  and  $605,000  of 
capital  stock,  of  a  par  value  of  $25  for 
each  share.  The  holders  of  securities 
of  the  Paducah  Traction  &  Light  Com- 
pany will  receive  (1)  for  each  $1,000 
Paducah  Traction  &  Light  Company 
bond,  $600  of  Paducah  Electric  Com- 
pany, Inc.,  6  per  cent  debentures  and 
$500  of  Paducah  Electric  Company,  Inc., 
capital  stock,  being  twenty  shares  at 
the  par  value  of  $26;  (2)  for  each 
share  of  preferred  stock  of  the  Paducah 
Traction  &  Light  Company  one  share 
of  the  capital  stock  of  the  Paducah 
Electric  Company,  Inc.,  par  value  $25. 

The  bondholders  and  stockholders  of 
the  Paducah  Traction  &  Light  Company 
who  desire  to  secure  the  benefit  of 
this  plan  are  asked  to  notify  Stone  & 
Webster,  Boston,  the  deposit  managers. 


Consolidation  Announcement 

Reorganization   Plan   at    Scranton   and 
Binghamton  Provides  for  New  Com- 
pany to  Take  Over  Existing  Lines 

The  plan  adopted  by  the  protective 
committee  representing  the  bondhold- 
ers of  the  Scranton  &  Binghamton  Rail- 
road, Scranton,  Pa.,  is  said  to  provide 
for  the  consolidation  of  the  Scranton 
&  Binghamton  Traction  Company,  the 
Northern  Electric  Street  Railway  and 
the  Binghamton  Railway,  all  controlled 
by  the  former  company. 

Foreclosure  First 

It  is  proposed  as  a  first  step  to  fore- 
close the  mortgage,  sell  the  property 
and  incorporate  a  new  company  with 
$5,000,000  of  first-mortgage  6  per  cent 
thirty-year  coupon  bonds,  with  a  sink- 
ing fund  provision  beginning  on  April 
1,  1930.  These  bonds  will  be  dated 
April  1,  1919,  and  subject  to  the  exist- 
ing Northern  Electric  mortgage,  cover- 
ing the  property  from  Providence 
Square  to  Lake  Winola  and  Montrose 
and  26  miles  to  be  built  from  Tiflfany 
Junction  to  Binghamton. 

The  committee  announces  that  it  will 
reserve  the  right  to  change  capitaliza- 
tion to  such  extent  as  may  seem  wise 
in  its  judgment,  without  affecting  the 
proportions  to  bondholders  of  the 
Scranton  &  Binghamton  Railroad  Com- 
pany and  stockholders  of  the  Northern 
Electric  Company. 

It  is  further  advised  by  the  commit- 
tee in  order  to  cover  the  immediate 
financial  requirements  of  the  com- 
pany, that  the  bondholders  shall  take 
and  pay  for  20  per  cent  of  the  par 
value  of  their  present  holdings  of  bonds 
in  the  proposed  new  bond  issue  of  the 
successor  company. 

In  the  plans  it  is  specified  that  the 
mortgage  shall  contain  a  provision  for 
the  issuance  of  additional  bonds  under 
proper  restrictions  and  safeguards  as 
may  be  necessary  and  advisable  for 
further  development,  extensions  and 
improvements  and  for  the  acquisition 
of  property,  and  for  the  issuance  of 
$400,000  of  income  bonds  and  $3,000,- 
000  of  common  stock. 

$989,000  Needed 

The  committee  believes  that  the  earn- 
ings will  more  than  provide  the  interest 
charges  on  the  first  mortgage  bonds  is- 
sued when  all  of  the  improvements  have 
been  completed  and  that  the  returns 
will  also  be  sufficient  to  care  for  a  sink- 
ing fund,  assure  the  payment  of  interest 
on  the  income  bonds  and  dividends  of 
6  per  cent  on  preferred  stock  and  leave 
the  balance  of  net  earnings  to  the  com- 
mon stock.  The  immediate  require- 
ments under  this  plan  are  approxi- 
mately $989,000. 

The  chief  engineer's  estimate  of  the 
cost  of  extending  the  railroad  from  Tif- 
fany Junction  to  the  New  York  State 
line,  16  miles,  is  $494,494.  Preliminary 
surveys  have  been  made  of  the  pro- 
posed route  for  this  extension  on 
options  taken  on  much  of  the  necessary 
right-of-way. 
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Receiver  Made  Permanent 

Federal  Judge  Julius  M.  Mayer  on 
March  31  issued  an  order  appointing 
Job  E.  Hedges  permanent  receiver  of 
the  New  York  (N.  Y.)  Railways.  Wil- 
liam P.  Burr,  the  City  Corporation 
Counsel,  did  not  oppose  the  order,  but 
appeared  to  urge  that  the  financial  dif- 
ficulties of  the  company  be  met  by  re- 
ducing the  rentals  it  pays  to  the  com- 
panies from  which  it  leases  railway 
lines  and  not  by  abolishing  transfers  or 
raising  fares. 

Judge  Mayer  said  that  the  question 
of  fares,  transfers  and  rentals  would 
be  determined  in  accordance  with  the 
facts  developed  under  the  receivership. 
If  it  were  found  that  the  elimination  of 
transfers  or  the  increase  of  fares  was 
necessary  to  keep  transportation  sys- 
tems in  New  York  alive,  the  court  said 
that  the  people  of  the  city  would  favor 
this  remedy.  Judge  Mayer  is  quoted 
as  follows: 

In  respect  to  the  financial  situation,  I 
have  been  extremely  careful  to  say  nothing 
on  the  much-mooted  question  as  to  the 
Increase  of  fares.  When  all  the  facts  are 
clearly  understood,  then  it  will  be  found 
out  what  is  the  right  thing  to  do.  If  in- 
creases of  fare  are  unnecessary,  all  will 
understand  it.  If  increases  of  fare  prove 
to  be  necessary  after  full  and  fair  dis- 
cussion, I  am  convinced  that  the  public  of 
New  York  is  so  fair  and  reasonable  that 
it  will  not  hesitate  in  making  it  known  that 
it  desires  the  remedy  of  increased  fares  to 
be  adopted. 


Financial 
News  Notes 


Would  Issue  $200,000  of  Bonds.— The 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J.,  has  asked 
the  Board  of  Public  Utility  Commis- 
sioners for  permission  to  issue  $200,- 
000  of  bonds  to  pay  back  taxes  and  to 
provide  funds  for  several  improve- 
ments requested  by  the  board. 

Receivers  File  Inventory. — The  fixed 
capital  of  the  plant  and  equipment  of 
the  Memphis  (Tenn.)  Street  Railway 
is  given  at  $15,803,469  in  an  inventory 
of  the  company's  property  which  T.  H. 
Tutwiler  and  Frank  S.  Elgin,  receivers, 
have  filed  in  the  Federal  Court.  The 
report  comprises  292  typewritten  pages. 
Funds  turned  over  to  the  receivers  on 
Jan.  20  are  given  as  $105,475,  including 
$92,265  on  deposit  at  the  Union  & 
Planters  Bank. 

Fare  Bill  Reported  Favorably. — The 
Martin  bill  has  been  reported  out  by 
the  judiciary  committee  of  the  New 
York  Assembly.  This  measure  is  de- 
signed to  amend  the  public  service  com- 
mission law  by  extending  the  jurisdic- 
tion of  the  commissions  over  the  rates 
on  electric  railways  fixed  by  agreement 
with  local  authorities,  notvrithstanding 
fare  limitations  in  the  franchises.  The 
hearing  on  this  bill  was  reported  at 
length  in  the  Electric  Railway 
Journal  for  March  15,  page  542. 


Slow  Progress  on  Cleveland  Fund. — 

The  report  of  the  Cleveland  (Ohio) 
Railway  for  the  month  of  February 
showed  the  interest  fund  total  was 
$136,246  on  March  1.  When  this  fund 
reaches  $700,000  the  fare  is  auto- 
matically reduced.  The  report  also 
showed  that  during  February  28,848,038 
passengers  were  carried  on  cars  cover- 
ing 2,675,061  car  miles.  This  is  a  de- 
crease of  3  per  cent  from  the  passengers 
carried  in  February,  1918,  but  only  0.13 
of  1  per  cent  in  service. 

Receiver  at  Pascagoula. — Judge  E.  R. 
Holmes  of  the  Sixth  United  States  Dis- 
trict Court  of  Mississippi  has  appointed 
L.  J.  Fohr  receiver  of  the  Pascagoula 
Street  Railway  &  Power  Company, 
Pascagoula,  Miss.  The  receiver  was 
formerly  general  superintendent  of  the 
company.  The  receivership  followed  a 
petition  filed  on  March  25  by  the 
Columbia  Finance  &  Trust  Company, 
Louisville,  Ky.,  representing  as  trustee 
the  holders  of  $350,000  of  the  com- 
pany's bonds  on  which  interest  is  in 
default. 

Will  Abandon  Rather  Than  Pave. — 
Rather  than  stand  the  cost  of  paving 
between  tracks  under  the  contemplated 
improvement  campaign  this  year,  the 
Utah  Light  &  Traction  Company,  Salt 
Lake  City,  Utah,  will  abandon  some  of 
the  lines,  according  to  a  notice  served 
upon  the  City  Commission.  In  a  letter 
sent  to  the  commission,  the  company 
declares  its  intention  of  asking  the 
Public  Utilities  Commission  for  permis- 
sion to  abandon  and  tear  up  the  lines 
where  the  expenditure  of  the  proposed 
paving  cost  would  be  unwarranted. 

Bond  Extension  Arranged. — Arrange- 
ments have  been  completed  whereby  the 
$500,000  of  first  mortgage  bonds  of  the 
Cleveland,  Painesville  &  Eastern  Rail- 
way, Willoughby,  Ohio,  and  the  $1,131,- 

000  of  first  consolidated  mortgage  5 
per  cent  bonds  maturing  on  Oct.  1, 
1918,  have  been  extended  for  five  years 
to  Oct.  1,  1923,  at  7  per  cent  interest 
As  explained  in  the  Electric  Railway 
Journal  for  Sept.  28,  1918,  the  com- 
pany found  that  it  was  practically  im- 
possible to  refund  the  indebtedness  at 
that  time  and  the  only  course  possible 
was  to  provide  for  an  extension  to  Oct. 
1,  1923. 

Kansas  Road  Suspends. — Acting  on 
directions  of  the  general  office  in  St. 
Louis,  L.  E.  Lanigan,  superintendent  of 
the  lola  (Kan.)  Electric  Railroad,  on 
March  21  ordered  the  suspension  of  the 
city  and  interurban  lines  connecting 
lola  with  Gas  City,  La  Harpe  and 
Bassett.  Rising  cost  of  operation, 
coupled  with  the  failure  of  the  com- 
pany's gas  field,  depriving  it  of  cheap 
power,  are  given  as  the  cause  of  the 
shutdovra.  The  Kansas  Public  Utilities 
Commission  has  announced  that  the 
railway  acted  illegally  in  suspending 
the  operation  without  first  seeking  per- 
mission of  the  commission. 

Another  Six-Cent  Fare  in  Lockport. 

— The  Public  Service  Commission  for 
the  Second  District  of  New  York  has 
passed  an  order  authorizing  on  April 

1  a  6-cent  fare  on  Buffalo,  Lockport  & 


Rochester  Railway  cars  and  its  succes- 
sor in  Lockport,  to  remain  in  effect  for 
one  year  and  thereafter  until  further 
order  of  the  commission.  Transfers  are 
not  affected  by  the  order.  There  was 
no  opposition  at  a  hearing  before  Chair- 
man Hill  at  Buffalo  to  the  complaint 
of  the  company  that  a  5-cent  fare  did 
not  yield  sufficient  compensation  for  the 
service  rendered.  The  company  oper- 
ates in  Lockport  on  the  International 
Railway's  tracks.  The  latter  is  now 
charging  a  6-cent  fare. 

Must  Restore  Streets  After  Dis- 
mantlement.— The  Illinois  Public  Utili- 
ties Commission  has  issued  an  order 
that  the  Alton  &  Jacksonville  Railway, 
which  operated  between  Alton  and 
Jerseyville,  cannot  completely  dismantle 
its  lines  until  it  has  restored  streets  in 
the  city  of  Alton  and  has  paid  $338  due 
for  taxes.  The  company  was  author- 
ized in  1917  to  abandon  operation. 
It  recently  asked  for  an  order  from 
the  commission  to  remove  additional 
equipment.  Objections  were  made  and 
a  hearing  was  held,  showing  that 
taxes  had  not  been  paid  and  that  por- 
tions of  streets  in  Alton  which  had 
been  torn  up  by  employees  of  the  com- 
pany had  not  been  replaced.  The  com- 
pany has  ninety  days  in  which  to  com- 
ply with  the  order  of  the  Public  Utilities 
Commission! 

B.  R.  T.  Interest  Payment  Postponed. 

— Judge  Julius  M.  Mayer,  in  the  Federal 
District  Court  at  New  York,  has  set 
May  5  for  further  hearing  on  the 
recommendation  of  the  referee  in  the 
Brooklyn  (N.Y.)  Rapid  Transit  Com- 
pany receivership  for  payment  of  in- 
terest on  the  $7,000,000  of  Brooklyn 
Rapid  Transit  first  gold  5  per  cent 
bonds  due  on  April  1.  Ex-Judge  E. 
Henry  Lacombe,  special  master  in  the 
case,  recommended  to  Lindley  M.  Gar- 
rison, receiver  of  the  railway,  that  pay- 
ment on  these  bonds  be  deferred  for 
ninety  days  and  added  that  the  post- 
ponement of  the  paying  of  interest  did 
not  constitute  a  default.  Judge  Mayer, 
in  extending  the  hearing,  remarked  that 
it  would  give  those  most  concerned 
ample  time  to  consider  the  matter  and 
that  it  would  not  result  in  working  any 
hardships  to  anyone. 

Chicago    City    Dividend    Resumed. — 

According  to  the  Wall  Street  Journal 
there  has  been  much  comment  over  the 
resumption  of  dividend  payments  by  the 
Chicago  City  Railway.  That  paper 
says:  "It  is  understood  that  the  only 
reason  the  company  recently  declared 
a  dividend  distribution  was  that  failure 
to  pay  a  dividend  would  mean  default 
on  the  interest  on  the  Chicago  City  & 
Connecting  Railways  5  per  cent  col- 
lateral trust  bonds  and  foreclosure  on 
the  collateral.  These  bonds  are  secured 
by  deposit  of  a  large  part  of  the  Chi- 
cago City  Railway  stock.  The  dividend 
declaration  is  regarded  as  a  temporary 
expedient  to  avoid  default  on  the  col- 
lateral trust  bonds  as  long  as  there 
remains  a  chance  of  the  company  ob- 
taining an  increase  in  fare.  The  next 
interest  payment  on  the  bonds  is  due 
April  1." 
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Damages    Claimed    Under   Lease. — A 

suit  for  $100,000  against  the  Rhode 
Island  Company,  Providence,  R.  I.,  has 
been  filed  in  the  Superior  Court  of  Rhode 
Island  by  the  Narragansett  Pier  Rail- 
road. The  basis  of  the  suit  is  the  claim 
of  the  plaintiff  company  that  its  prop- 
erty leased  to  the  Rhode  Island  Com- 
pany had  deteriorated  to  the  extent  of 
$64,000,  this  being  represented  by  dam- 
age to  roadbed  of  $30,000,  to  rolling 
stock  $24,000  and  to  bridges,  sidings  and 
stations  $10,000.  In  addition  to  the  dam- 
age alleged  to  have  resulted  during  the 
lessee's  tenancy,  the  declaration  recites 
that  taxes  amounting  to  more  than 
|6,000  remain  unpaid  by  the  Rhode 
Island  Company,  although  subject  to 
accrued  interest  at  the  rate  of  10  per 
cent.  The  writ  bears  the  date  of  Jan. 
27,  three  days  prior  to  the  filing  of  a 
petition  for  the  appointment  for  a  re- 
ceiver to  take  charge  of  the  Rhode 
Island  Company. 

Valuation    Hearings    Resumed. — The 

hearing  that  is  to  fix  the  valuation  of 
the  Capital  Traction  Company's  prop- 
erty for  rate-making  purposes  was  re- 
sumed on  March  25  before  the  Public 
Utilities  Commission  of  the  District  of 
Columbia  at  the  point  where  it  was 
discontinued  before  the  war.  The  com- 
pany introduced  evidence  as  to  increas- 
ed costs  due  to  the  war  and  arguments 
were  commenced  by  G.  Thomas  Dun- 
lop,  counsel  for  the  company.  When 
he  concludes,  the  commission  is  expect- 
ed to  take  the  case  under  advisement. 
Reproduction  cost  of  the  physical  plant 
had  been  agreed  upon  before  the  war 
by  the  commission  and  company  experts 
as  $10,966,214.  Evidence  on  March  25 
was  to  the  effect  that  the  cost  of  re- 
production at  present  prices  would  be 
100  per  cent  above  this  figure.  Company 
experts  contended  that  at  least  40  per 
cent  of  this  increase  would  be  perma- 
nent. 

Equipment  Trust  Certificates  Offered. 
—The  $1,000,000  of  equipment  trust 
certificates  for  the  Cincinnati  (Ohio) 
Traction  Company,  which  was  referred 
to  in  the  Electric  Railway  Journal 
for  March  22,  page  621,  are  being  offered 
for  subscription  by  the  bond  depart- 
ment of  the  Fifth-Third  National  Bank, 


Cincinnati,  the  prices  ranging  from 
$100  to  $98.16  and  interest,  yielding 
from  5  per  cent  to  6.25  per  per  cent, 
according  to  maturity.  The  certificates 
are  dated  April  1,  1919,  and  mature  at 
the  rate  of  $50,000  each  April  and  Oc- 
tober from  Oct.  1,  1919,  to  April  1, 
1929.  The  total  issue  is  $1,000,000, 
known  as  series  G-1.  The  certificates  are 
in  the  denomination  of  $1,000.  The  prin- 
cipal and  interest  are  unconditionally 
guaranteed  by  the  Cincinnati  Traction 
Company.  The  equipment  by  which 
they  will  be  secured  will  include  105 
44-ft.  pay-within,  double-truck  closed 
motor  cars,  costing  about  $1,250,000. 
The  title  of  these  cars  will  be  vested 
with  the  trustee  until  the  entire  issue 
of  equipment  notes  has  been  paid. 

Receiver  Asks  State  Aid. —  Reference 
was  made  recently  in  the  Electric 
Railway  Journal  to  the  conditions  of 
competition  from  jitneys  under  which 
the  Danbury  &  Bethel  Street  Railway, 
Danbury,  Conn.,  is  operated.  At  the 
recent  general  hearing  at  Hartford  to 
inquire  into  electric  railway  conditions 
throughout  the  State  Judge  J.  Moss 
Ives,  receiver  of  the  company,  summar- 
ized the  situation  confronting  the  Dan- 
bury &  Bethel  Street  Railway  as  fol- 
lows: "We  practiced  economy  in  every 
way  but  the  State  wants  $26,000  taxes, 
and  I  don't  know  how  I  can  pay  the 
money  and  I  don't  see  how  I  can  go  on 
operating  the  road.  I  have  asked  to 
have  the  taxes  abated.  We  need  money 
to  repair  our  roadbed  and  rolling  stock. 
It  is  sound  public  policy  to  grant  us 
this  relief.  I  think  the  State  tax  should 
be  based  on  net  earnings,  not  gross  earn- 
ings. Certainly  it  isn't  fair  to  impose 
$26,000  tax  on  a  road  which  is  barely 
paying  operating  expenses.  If  the 
State  insists  on  the  tax  being  paid  the 
road  will  have  to  be  sold.  We  also 
have  got  to  have  relief  from  jitney 
competition." 

Asks  Permission  to  Abandon. — De- 
claring that  the  traffic  and  freight 
handled  on  the  Hamilton  branch  of  the 
Sacramento  (Cal.)  Northern  Railroad 
does  not  justify  its  maintenance,  the 
company  has  asked  the  California  Rail- 
road   Commission    to   make    permanent 


the  order  issued  by  the  commission  in 
1913,  temporarily  suspending  the  opera- 
tion of  the  branch.  The  company  would 
except  from  the  provision  of  the  order 
approximately  2  miles  of  trackage  run- 
ning out  of  the  city  of  Chico,  which  it 
would  use  during  July,  August,  Sep- 
tember and  October,  as  a  spur  track  for 
freight.  The  branch  from  Chico  to 
Hamilton  is  11.1  miles  in  length.  The 
company  contends  that  to  operate  the 
line  successfully  it  will  require  the  con- 
struction of  a  drawbridge  over  the 
Sacramento  River  at  a  cost  of  $400,000, 
an  expense  not  justified  by  the  business 
in  sight.  When  the  line  was  in  opera- 
tion the  river  was  crossed  by  means  of 
a  trestle  with  a  pontoon  span,  which 
the  company  had  to  remove  every  year 
(in  December)  because  of  high  water. 
In  the  winter  of  1914  more  than  1  mile 
of  track  on  the  west  side  of  the  river 
and  three  quarters  of  a  mile  on  the  east 
side  were  washed   out. 

Conference  on  Reorganization.  — 
There  was  a  conference  before  the  Pub- 
lic Service  Commission  for  the  Second 
District  of  New  York  on  March  27  upon 
the  proposed  reorganization  of  the 
Buffalo,  Lockport  &  Rochester  Railway, 
which  was  sold  at  mortgage  fore- 
closure on  March  12.  The  conference 
was  in  anticipation  of  a  formal  appli- 
cation to  be  made  to  the  commission 
by  the  reorganization  committee  and, 
as  Chairman  Hill  expressed  it,  to  save 
time.  It  was  stated  among  other  things 
that  there  is  $4,000,000  in  preferred  and 
common  stock  of  the  old  company  hold- 
ers of  which  as  noted  recently  in  the 
Electric  Railway  Journal  will  not 
participate  in  the  reorganization.  Mr. 
Ingham  and  Mr.  Steele,  who  have 
joined  the  reorganization  agreement 
and  deposited  their  stock,  objected  to 
the  plan  on  which  it  is  proposed  to 
proceed.  They  claimed  that  the  new 
company  should  put  a  mortgage  on  the 
property  and  issue  bonds  as  at  present, 
or  that  the  contemplated  pi'eferred 
stock  issue  should  contain  the  privi- 
lege to  holders  to  convert  their  stock 
into  bonds.  Objection  was  also  made 
as  to  the  expense  of  the  reorganization. 
The  commission  still  has  the  matter 
under  consideration. 


Electric  Railway  Monthly  Earnings 


Period 

Im.,  Jan.,  '19 

Im.,  Jan..  *I6 

12m.,  Jan.,  '19 

12m.,  Jan.,  '18 


COLUMBUS  (GA.)  electric  COMI'ANY 
Operating     Operating     Operating         Fixed 
Revenue       P^xpensfB        Income         Charges 


$121,784  *$59,006  $62,778 

108,978  •41,605  67,372 

1,194,219  *584,714  609,505 

1,115,436  ••428,885  686,551 


Net 
Income 

$34,944  $27,839 

31,893  35,474 

400,236  209,269 

362,475  324,076 


EASTERN  TEXAS  ELECTRIC  COMPANY,  BEAUMONT,  TEX. 
Im.,  Jan.,  ;i9  J'!?'?*?        ***Z'??2  *^?'?^5  *\*-^i[        t*?''!^? 


Im.,  Jan.,  '18 
12m.,  Jan.,  '19 
12m.,  Jan.,  '18 


84,459 

1,158,258 

943,181 


•47,767 
•682,312 
•524,581 


36,692 
475,946 
418,600 


13,029 
164,711 
140,522 


126,767 
{316,031 
t300,998 


FEDERAL  LIGHT  &  TRACTION  CO.MPANY,  NEW  YORK,  N.  Y. 
m,  Dec., '18  $337,559      •$215,957       $121,592         $40,404         $SI.188 

m:,  Dec, '17  307,865       •212,254  95,611  50,970  44,641 

INTERBOROUGH  RAPID  TRANSIT  COMPANY,  NEW  YORK,  N.  Y. 


Im.,  Jan.,  '19 
Im.-,  Jan.,  '18 
7ra.,  Jan..  '19 
7m..  Jan.,  '  18 
*  Include?  tAKet. 


$3,813,648  •$2,660,656  $1,152,992 

3,569,021     •1,964.320  1,604,701 

23,766,807  *16,658,380  7,098,427 

23,238,037*11.059.033  10.179,004 


$1,540,218  t:$341,557 
1,170,105        {476,420 

10,280,084  t{2,832,5S9 
7,652,190     {2,829,640 


+  Deficit.      {  Includff  non-r»perating  income. 


JACKSONVILLE    (FLA.)    TRACTION    COMPANY 


Period 

Im.,  Jan.,  '19 

Im.,  Jan.,  '  18 

12m.,  Jan  ,  '19 

12m.,  Jan.,  '18 


Operating     Operating     Operating 
Revenue        Expenses         Income 


Fixed 
Chargrs 


Net 
Income 


$85,867  *$77,984 

65.5'6  *47,060 

965,879  •7''0.590 

704,519  •478,449 


$7,883 

18,496 

225,289 

226,070 


$17,074  t$9,l9l 

15,866  2,630 

200,276  25.013 

189,214  36,856 


NEW    YORK    (N.    Y.)  RAILWAYS 

$979,862      •$876,675  $103,187        $276,725  t{$l30,325 

918,775        •752,955  155,820          282,419  t{66,918 

5,598,834     •4,932,233  666.601        1,667,306  tt7'8. 127 

6.306.105     •4.698.063  1,608,042        1,691,167  If^-.if/ 


Im.,  Dec,  '18 
6m.,  Dec,  '17 
5m.,  Dec,  '18 
6m.,  Dec,  '  17 

NORTHERN  TEXAS  ELECTRIC  Ct)MPANY,  FORT  WORTH.  TEX. 

Im.,  Jan., '19               $44,489  *$161,773  $82,716  27.967  t$6',31 

Im.,  Jan., '18               250,311  ^149,492  100,819  28,790  t81,il' 

12m.,  Jan., '19             2,923,937  *l. 896,1 14  1.027,823  336.965  {80';. 89 

12m.;  Jan., '18            2.661,325  *1, 489,941  1,171,384  348.303  {861.414 

PKN.S.-^COLA  (FLA.)  ELECTRIC  CO.MPANY 

$50,495  •$39,943  $10,552  $9,137  $1,415 

37,143  •25,421  11,722  7.960  '.763 

519,402  ^374,904  144.498  101.100  4'>,392 

360,555  ^213,448  147.107  93,824  53,?38 


Ini 

Jan., 

•19 

Im. 

Jan., 

18 

12m. 

Jan.. 

'19 

12m. 

.l.in. 

•18 
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Atlanta  Fares  Again 

Company  Renews  Its  Appeal  for  Relief 
Following  Court  Decision  Establish- 
ing Authority  of  Commission 

On  account  of  the  recent  fare  deci- 
sion by  the  Supreme  Court  of  Georgia 
affecting  the  Georgia  Railway  &  Power 
Co.,  Atlanta,  Ga.,  to  which  reference 
was  made  in  the  Electric  Railway 
Journal  for  March  22,  page  622,  the 
fare  matter  in  Atlanta  has  again  come 
before  the  Railroad  Commission  of 
Georgia.  A  petition  from  the  repre- 
sentatives of  the  city  sets  forth  that 
the  plea  of  a  war  emergency  argued 
before  the  commission  by  representa- 
tives of  the  Georgia  Railway  &  Power 
Company  at  the  first  hearing  of  the 
case  no  longer  applies,  and  the  Com- 
pany is  not  entitled  to  the  increase. 
The  city  asks  the  commission  to  have 
an  expei't  appraisal  and  inventory 
made  of  all  the  company's  properties, 
including  those  of  the  Georgia  Railway 
&  Electric  Company  and  the  Atlanta 
Gas  I,ight  Company,  and  likewise  an 
expert  audit  of  the  books  of  the  com- 
panies by  the  Railroad  Commission. 

Company  Reopens  Case 

The  appeal  by  the  city  for  an  ap- 
piaisal  and  audit  is  based  on  the  peti- 
tion now  pending  before  the  commis- 
sion by  the  company  to  increase  fares 
in  Atlanta  and  vicinity.  This  petition 
by  the  company  reopening  the  case  fol- 
lows the  recent  ruling  by  the  Supreme 
Court  to  the  effect  that  in  the  absence 
of  a  valid  contract  and  ordinance  on 
the  subject  of  fares  it  was  the  duty 
of  the  Railroad  Commission  to  fix  and 
determine  rates  on  appeal  to  it. 

On  Aug.  14,  1918,  the  commission 
ruled  that  it  had  no  jurisdiction  on  ac- 
count of  certain  contracts  between  the 
petitioner  and  the  cities  of  Atlanta, 
Colege  Park  and  Decatur,  but  it  recom- 
mended that  the  company  be  permitted 
to  charge  a  6-cent  fare. 

Sought  to  Compel  Action 
The  Georgia  Railway  &  Power  Com- 
pany instituted  mandamus  proceed- 
ings against  the  commission  with  the 
object  of  compelling  the  commission  to 
assume  jurisdiction  of  its  petition  and 
decide  the  case.  The  contention  of  the 
petitioner  was  that  no  contract  existed 
between  it  and  the  city  of  Atlanta  fix- 
ing fares  therein,  and  that  in  any  event 
such  a  contract  would  be  invalid  just  as, 
in  the  cases  of  College  Park  and  De- 
catur, it  contended  no  valid  contracts 
could  be  made  by  such  municipalities 
pertaining  to  the  rates  of  fare  to  be 
charged  by  railways   serving  them. 

The  Superior  Court  of  Pulton  County, 
to  which  the  application  for  a  writ  of 
mandamus  was  made,  refused  the  is- 
suance of  the  writ,  holding  that  a  con- 


tract fixing  fares  existed  in  the  case 
of  Atlanta  as  well  as  in  the  case  of 
College  Park  and  Decatur,  and  that  all 
of  such  contracts  were  valid. 

On  March  15,  1919,  the  Supreme 
Court  of  Georgia  i-eversed  in  part  the 
conclusions  of  the  Superior  Court  of 
Fulton  County,  and  held  that  there  was 
no  contract  between  the  city  of  At- 
lanta and  the  power  company  fixing 
fares  within  Atlanta,  while  there  was 
as  to  transfers,  but  that  there  were 
contracts  between  the  company  and  the 
towns  of  College  Park  and  Decatur  and 
that  such  contracts  are  valid.  The 
commission  was  accordingly  held  to  be 
without  jurisdiction  over  the  rates  of 
fare  prescribed  in  such  contracts  vrith 
College  Park  and  Decatur,  but  was  held 
to  have  jurisdiction  over  the  rates  of 
fare  within  the  city  of  Atlanta,  but 
not  as  to  transfers. 

At  the  time  the  decision  of  the 
Supreme  Court  was  handed  down  P.  S. 
Arkwright,  pi-esident  of  the  company, 
said  that  although  the  war  was  over, 
labor  and  material  costs  showed  no  de- 
crease. It  was  his  opinion  that  the 
commission  would,  therefore,  follow  its 
original  recommendation  with  an  order 
for  higher  fares. 


Zone  Fare  and  Service  Studies 
in  Boston 

Pending  a  decision  by  the  Supreme 
Court  of  Massachusetts  as  to  the  consti- 
tutionality of  the  Boston  Elevated  Rail- 
way public  control  act,  no  further  steps 
are  being  taken  toward  the  installation 
of  the  zone-fare  system  lately  described 
in  these  columns.  The  trustees  of  the 
company,  however,  are  giving  consid- 
erable thought  to  the  zone  system  and 
have  determined  that  to  install  it  would 
cost  the  company  considerably  more 
than   $100,000. 

There  is  no  immediate  probability  of 
an  increase  in  fare  unit  above  the 
present  8-cent  charge,  although  it  is 
reported  that  the  wages  committee  of 
the  employees'  union  has  formulated  a 
demand  for  a  maximum  of  73  cents  an 
hour  and  an  eight-hour  day  in  place  of 
the  existing  maximum  of  48  cents  for 
surface  line  motormen  and  50  cents 
for  rapid  transit  motormen.  The  wage 
agreement  between  the  company  and 
the  union  expires  on  May  1. 

Two  bills  are  pending  in  the  Legisla- 
ture which  are  also  tending  to  hold 
back  the  trustees  from  inaugurating  a 
zone-fare  system.  One  of  these,  spon- 
sored by  Senator  Walsh,  establishes  a 
5-cent  fare  unit  for  the  system,  leaving 
the  deficit  to  be  supplied  through  com- 
munity taxation,  and  the  other,  fathered 
by  Representative  Hays,  prohibits  the 
institution  of  any  zone  system  of  fares. 
In  legal  circles  it  is  expected  that  the 
constitutionality  of  the  Boston  public 
control  act  will  be  affirmed. 


Higher  Fares  in  378  Cities 

More  than  53  Per  Cent  of  Urban  Popu- 
lation Is  Now   Paying   More  for 
Car  Rides 

Recently  granted  increases  in  fares, 
according  to  the  information  bureau  of 
the  American  Electric  Railway  Asso- 
ciation, bring  the  total  number  of  cities 
which  are  paying  increased  fares  to 
378,  representing  more  than  53  per 
cent  of  the  urban  population  of  the 
United  States.  Additions  to  published 
lists  previously  compiled  are  as  fol- 
lows : 

City  Population 

Ten-cent  Fare  Granted : 

Albany,    Ga 10,979 

Seven-cent   Fare   Granted  : 

Oil  City,  Pa , 20,162 

Northampton,    Mass 20.00S 

Temple,   Tex 13.904 

Portsmouth,    N.    H 11,730 

Franklin,    Pa 11,555 

Merrill,    Wis 8,798 

Belton,  Tex.  , 4.164 

Six-cent  Fare  Granted : 

Springfield,    Ohio     52,296 

Springfield,    Mo 41,169 

Hazleton,    Pa.    28,981 

Lockport,    N.    T 20,028 

Eau  Claire,  Wis 18,887 

Athens,    Ga 18,319 

Rome,  Ga , 15,607 

Manltowac,  Wis 13,931 

Chippewa    Falls,    Wis 9.476 

Valdosta.    Ga 7.656 

Houghton,  Mich 5.113 

Five-cent  Fare  :  Reduced  Rate 
Tickets   Abolished : 

Dayton,   Ohio    268.439 

Richmond.    Va.        , 158,702 

Roanoke,  Va 46,282 

Lorain.  Ohio 38.266 

Wausau.   Wis 19,666 

Grand    Rapids,   Wis 6,521 

To  date  twenty-eight  cities  are  pay- 
ing a  10-cent  fare,  and  eighteen  an  8- 
cent  fare.     Ninety-six  cities   pay  a   7-- 
cent  fare,  seventeen  of  which  also  pa"jf? 
an  extra  1-cent  for  each  transfer  issiied. 
One   hundred   and  sixty-two  cities   pay 
a  6-cent  fare.    The  remaining  cities  are 
paying  increased  fares   either   through' 
a  zone  system,  an  additional  charge  for 
transfers    or   the    abolition    of   reduced 
rate  tickets. 


I.  R.  T.  Breaks  Traffic  Records 

According  to  figures  furnished  to  the 
Public  Service  Commission  for  the 
First  District  of  New  York,  the  traffic 
on  the  lines  of  the  Interborough  Rapid 
Transit  Company  on  March  24  and 
March  25  were  the  greatest  in  the  his- 
tory of  that  corporation.  The  date 
second  named  was  the  day  of  the  pa- 
rade and  review  of  the  Twenty-seventh 
Division,  New  York's  own  returning 
national  guard  units.  There  was  also 
very  heavy  traffic  on  many  of  the  Man- 
hattan surface  lines,  particularly  on 
the  parade  day.  On  March  24,  which 
was  the  day  of  another  important  mili- 
tary parade  and  review  in  the  Borough 
of  Brooklyn,  the  subway  carried  1,824,- 
735  passengers,  and  the  Interborough 
elevated  lines  1,332,607  passengers; 
while  on  the  following  day  the  subway 
carried  1,753,772  passengers,  and  the 
e'evated  lines  1,122,394  passengers.  On 
both  days,  according  to  reports  fur- 
nished to  the  commission,  the  Brooklyn 
Rapid  Transit  Company  carried  an  ex- 
tremely large  number  of  passengers,  on 
March  24  the  traffic  records  being 
broken  for  several  of  its  lines. 
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Houston  Must  Have  Increase  ^"  ^i«^  °f  t^is  opposition  and  Mr. 

A«  4i.»  1?   -1     *  ¥*    t;i-           -it.          /-I                   .           ,  Beeler's  report,  it  is  not  likely  that  the 

At  the  End  of  Its  Financial  Rope,  Company  Appeals  to  tracks  will  be  removed,  and  with  this 

District  Court  for  Relief  belief,  the  railway  is  going  ahead  with 

The    Houston    (Tex.)    Electric   Com-    to    be    absolutely    necessary    to    the    very  *^^  "^"""^  "^  '^^"^  ^^^"^  ^*®^'- 

pany  on  March  28  filed  a  suit  in  United    "^we^wen"*^  ful?y°intoThe  conditi  

States  District  Court  in  Houston  ask-    confronted    us,  ''showed   con°c'iusiv°e'iy^thlJt  Zone  Charge  Modified  by 

ing  the  court  to  grant  a  temporary  in-     ^°fB  °i  operation  had  progressed  to   the  <ihnra  T  ino 

•;„^„+i„„  _  _4.      •    •        iv       -J-     Vtt        i          point  where  relief  was  essential  if  we  would  OHOrC  Ijine 

junction  restraining  the  city  of  Houston     escape  disaster,  ruinous  alike  to  thosrwho  On    Ar,,.,-i   i    ti,     qi,         t-       t:,,     .  • 

from  enforcing  the  present  6-cent  fare    l'^^  invested  in  the  property,  as  well  as  to  „  V,"  ''^P"'  ■■■  *"^  bhore  Line  Electric 

ordinance  on  the  ground  that  the  fixing  XSrUon'^ecTln^go^U^^  rUlUt  5d  sT^tt^to 'ati^c^nt'^r^^'Ti*' 

of  the  fare  at  5  cents  is  resulting  in  '^E?a..,      ,.,  old  d-cent  zone  to  a  2ii-cent  zone.    The 

the     confiscation     of     the     company's  un^'%^l%,fS^!T'^^,Zf  S^oe^^i^^""^  system  of  fares  in  force  heretofore  has 

property.  increase  wages,  due  to  high  colt  of  m^inS  <=°^ered  a  5-cent  minimum  fare  in  two 

Thp  TTvrn  Pi.»r-TT..n  w".i  ^o';?n'"^i.'^^'' .*=°ri?'"°"«'  "^^^"^  ^y  ths  zones,  this  charge  making  a  5-cent  fare 

The  End  Reached  pe7knnum°.'"^°'  ^  **  '^°"°'  °^  »"«•«»<'  within  the  cities  of  New  London  and 

"The  end  has  been  reached  and  we  ^^^e^s"?' granted  by  the  city  was  turned  Norwich,    with    free    transfer    at    the 

might  as  well  realize  it  and  face  the  wh^?ein''  abou^'o^e-fo"u'?th''of"^hT'vo^ers  P.«n*«^,.»f  the  city,  and  the  interurban 

facts,"  said  Luke  Bradley,  district  man-  Participated  "  lines  divided  in  short  zones  of  3  cents 

ager  for  Stone  &  Webster,  in  discussing  Pany'hVs''|^owTs?eldi'l?^^'o°rse°inXd''Sf  -^^^^    u^^   company  has  reduced  the 

the  situation.     Mr.  Bradley  said  that  ijf"^^-     ^  summary  of  its  operations  for  interurban  rate  to  2i  cents  a  zone,  so 

patrons  who  now  ride  on  a  5-cent  fare  wfll  make"lhi's''clear"''tlf  aS^oAe  who'wlli  11^^  ^f -^  .""^^  "^^""^  ^^^"^  ^^^  "*y 
are  getting  the  ride  at  less  than  cost,  ?i"<'?.,fl»ese  figures,  which  are  taken  from  *ne/ate  is  5  cents  and  for  a  ride  wholly 
and  this  cannot  continue.  Colrt!    '"^      "'^  "'^^  '°  ^^  ^'"'^'^  states    within   the  city  and   one  zone   outside 

The  petition  filed  by  the   attorneys        Gross  earnings  J693  423        '^^  cents;  two  zones  outside,  10  cents; 

for  the  company  refers  to  a  7-cent  fare  Operating  expenses  ■  547:502        three  zones  outside,  12i  cents,  and  for 

as  one  that  would  allow  the  company        Balance    $145,921       1'^°   zones    on   any  of   the   interurban 

to  pay  operating  expenses,  care  for  de-  Taxes  47:624       lines,   6   cents;   three   zones,   7i   cents, 

preciation  and  realize  a  return  on  the        Balance    ^  98  296       ^^*^  a  minimum  charge  of  5  cents  for 

investment.    The  suit  just  filed  is,  how-      v,'^^^  "l'"  ^'1°  l®'^  °"t  t'^at  'the  company    ^  "<le  in  one  or  two  zones. 
ever,  for  the  primary  purpose  of  having    time.'%83'-,333f  for'''s^up1itm°eSta^ry '"rfaiSt*       ^""'^^Y'  *^«  ''"'y  «*«•=*  of  the  modifi- 
the   5-cent   fare   declared   confiscatory,     "ance,  $30  000:  for  return  on  the  invest-    cation    is    a    slight    reduction    in    the 
In  order  for  the  court  to  do  that  a  val-    l?lvi'ng*i^d4^cu  for  flV°r^Lths'  o'plr'kuon    ^"t^^Tr^?"  ""^^^  ^hich  in  some  instances 
nation  of  the  railway  would  have  to  be    "'■ll*^-''''^-  ^^^  higher  than  the  steam  roads  that 

made,  and  officials  of  the  company  as-  anll^er?  '^ifm'eans'^tlfa"  ?heV?an  be  'no  Fu'"'^"^^  *^^  ^'^'^^^'^  '"^"^^y-  although 
sert  that  is  what  they  desire.  Some-  development  of  railway  transportation  In  ^"6  rate  per  mile  on  the  electric  rail- 
time  since  the  company  sought  to  have    "rofThrp'Jis\°n"Vrob\?ms'is^rea"c1fe^^  T^  was  about  2.8  cents.    The  company 

the  city  go  into  the  valuation   of  its    the  public.  reacnea  with    13  collecting  everything  up  to  10  cents 

property,  but  when  the  people  by  ref-    ri     •  •         *       ^      7^^         .  ^"^^^  *^^  Rooke  register,  the  2i  cents 

erendum  vote  turned  down  the  6-cent  "«C'Slon  Again  Diverting  TraflSc  being  paid  by  use  of  a  token  collected 
fare,  the  city  dropped  the  matter.  ,    Removal  of  tracks  from  Main  Street,    through  the  register.     The  use  of  the 

The  suit  just  filed  before  Federal  between  Ervay  and  Austin  Streets,  in  token  is  not  permitted  for  any  other 
Judge  J.  C.  Hutcheson,  Jr.,  is  of  an  ^f'^^s,  Tex.,  is  again  being  considered.  P»irpose  than  the  payment  of  the  odd 
entirely  different  nature  from  that  filed  Richard  Meriwether,  general  manager  change.  In  other  words,  the  company 
several  months  ago  before  Judge  H.  J.  °'  ^^^  Dallas  Railway,  said  that  the  re-  ^^^cs  not  allow  the  use  of  two  2J  cent 
Dannenbaum    in    the    District    Court.    "^°^^^  was  a  matter  for  the  merchants    tokens  for  a  5-cent  fare. 

That  suit  merely  challenged  the  right    °J}  ^^'"  Street  to  decide.    He  said  that 

of  the  people,  by  a  popular  vote,  to  fix    ™^  company  was  not  averse  to  the  re-        a:^  nRnin  Rpino-  Ch^r-^^A  s- 
the  rate  for  a  public  utility,  and  con-    ™°^^1  °^  ^^^  tracks  from  Main  Street,  ^®"*^,  "^™^  Charged  in 

tended  that  this  power  was  vested  only    ^"'^  ^^^  diversion  of  the  traflfic  to  Elm  ^^^  Jersey 

in  the  City  Commission.  ^^    Commerce,    which    parallel    Main        A   6-cent  fare  on   the   lines  of   the 

In  the  suit  filed  in  federal  court  the  ^^^eet  one  block  distant  on  either  side,  Public  Service  Railway  in  New  Jersey 
company  goes  directly  to  the  issue  it  *^  removal  could  be  effected  with-  went  into  effect  on  April  1.  This  is  a 
raises  and  contends  that  the  refusal  of  ^*.°''^"^^  *"  ^"y  0*  the  merchants  on  reduction  of  1  cent  from  the  fare  which 
the  city  to  allow  the  company  to  .am  Street.  The  company  is  now  lay-  patrons  have  been  paying  since  an  or- 
charge  more  than  a  5-cent  fare  is  con-  'Jl^  ^^  railways  on  Main  Street  and  der  of  the  Board  of  Public  Utility  Com- 
fiscating  the  property  of  the  company,    ^r.  Meriwether  asked  that  a  decision    missioners  last  fall,  but  in  addition  pas- 

in  the  matter  be  reached  at  once,  before    sengers  have  to  pay  1  cent  for  initial 

Case  in  Review  the  new  rails  were  put  down.  transfers. 

The   petition   reviews   the   steps  the    u  '^^^  Jnerchants  on  Main  Street  seem  to       During  the  week  ended  March  29  the 

company    has    taken    before    the    City    t^  equally  divided  on  the  removal  plan,    company  applied  to  the  commission  for 

Council   to   obtain   a  higher   fare      It    k     ''°"'*®ction  with  this  matter  it  has    permission  to  continue  the  7-cent  fare 

declares  that  the  Mayor  and  the  City    fecn   recalled    that   the    proposal    was    pending  a  decision  of  the  zoning  system 

Commissioners  granted  some  relief  once    [^^°J^^°^^  J"""  A.  Beeler,  New  York,    which  the  company  hopes  to  establish 

by  passing  a  6-cent  fare  ordinance  and  j*^  engineer,  at  the  time  Mr.  Beeler    next  July.    Representatives  of  the  mu- 

tells  how  that  ordinance  was  knocked    ^      ■  ^  ^^^^  °i  *^®  railway  proper-    nicipalities  affected  opposed  the  appli- 

out  by  a  referendum  election  i"   Dallas.     Mr.    Beeler   then   op-    cation,  and  the  commission  ordered  the 

Mr.     Bradley    made    the  'following    P^^^^  ^^e  removal.    It  could  be  effected    6-cent  fare  in  effect  on  April  1,  in  ac- 

statement  of  the  company's  position-        ^°^'  "°wever,  without  causing  incon-    cordance  with  the  original  ruling,  pend- 

CondiUons  over  which  we  have  had 'no     Y^'^'^P"^'  «"^  according  to  Mr.  Beeler    ing  a  hearing  on  the  matter.    This  hear- 

manner  of  control   have  forced   us   to  go      '  might  prove  Of  advantage.      Dallas    mg  will  be  held  on  April  7. 

p"ro''tec?%h'i"'^fmpl*Sy'''fr?S'aeiSg'";iirid^    ^^}l  however,  grow  too  much   in  the        A  hearing  will  also  be  held  on  the 

destroyed  through  the  refusal  of  the  city    ^^      ^"ture  lor  the  plan  to  be  feasible,    zoning  system,  which  would  give  the 

?lvSues'°to  mai'JftaTnStseK   **''"  ^^ffl^'ent    Mr    Beeler  told  the  city  in  his  report,    company  the  right  to  charge  5  cents 

In  June  of  last  year,  having  foreseen  the  ^J^^'  3*  would  become  absolutely  es-    for  the  first  zone  and  additional  charges 

fact  that  we  could  not  continue  to  operate     sential   that   cars  be   operated   on   this    for  other  zones.   This   hearing  will   be 

Jhr^owrnW''re^ds''of''H?u™''on%i"th^u?'irn    thoroughfare  to    care    for    the    traffic    held  on  April  14.    The  plans  for  the  zone 

Increase  In  fare,  we  went  before  the  City     originating    m    the    down-town    section    system  have  been  reviewed  at  length  in 

Council   and   sought  relief  which   we  knew     of  the  city.  the  ElecTKIC  RAILWAY  JOURNAL. 
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transfer  privileges  with  the  Jamestown  so  parked  and  the  railway  tracks  for 
Street  Railway,  Mayor  Samuel  A.  Carl-  the   regular   traffic.     In   preparing   the 
son  of  Jamestown  on  March  28  asked  order  the  police  had  in  mind  more  par- 
the  Public  Service  Commission,  Second  ticularly  the   menace   in   case   of  fire. 
District,  to  issue  an  order  directing  the  By  an  ordinance   passed  on   March   21 
two   roads   to   continue   transfer  privi-  no  jitney  is  allowed  to  remain  station- 
leges  to  patrons.    It  is  claimed  termina-  ary  on  any  of  the  business  streets  and 
tion  of  transfers  will  be  a  source  of  may  stop  to  discharge  or  take  on  pas- 
continuing    vexation    and    expense    to  sengers  only  at  such  comers  as  the  po- 
residents.     The   commission   will   serve  lice  may  designate.     Jitney  fares  have 
Toronto  Issues  Weekly  Bulletin. — In    the   complaint   upon   the   railroads   for  also  been   regulated — 10   cents  for  the 
order  to  present  the  facts  of  its  case    answer.     A  hearing  by  the  commission  first  twenty  blocks  and  5  cents  for  each 
before  its  patrons,  the  Toronto   (Ont.)     vdll  follow.  additional  twenty  blocks. 
Railway   recently   began   to   distribute        a   Christening   in   Dallas.  —  Trolley-  gix  Cents  in  Gadsden.— The  Alabama 
in    its    cars,   a   weekly   bulletm   called    grams    is   the   name    selected   for   the  city,  Gadsden  &  Attalla  Railway,  Gads- 
Public  Service  Topics.                                   little  folder  to  be  "published  every  now  ^jg^,  Ala.,  has   been  granted   a   6-cent 
I.  C.  C.  Approves  Seven-Cent  Fares,    and  then"  by  the  Dallas   (Tex.)    Rail-  fare  on  all  its  lines  by  the  Public  Serv- 
— The    Interstate    Commerce    Commis-    way's  Service  Department  in  charge  of  ice  Commission  of  Alabama  in  its  de- 
sion  has  granted  the  applications  of  the    Dan  Fisher.     This  is  part  of  the  com-  cision'  on  the  petition  of  the  company 
Louisville  &  Southern  Indiana  Traction    pany's  campaign  to  create  a  feeling  of  for  increased  rates.    At  the  same  time, 
Company  and  the  Louisville  &  Northern    good  fellowship  for  the  company  and  the  company  is  requested  to  issue  univer- 
Railway  &  Lighting  Company  for  per-    eliminate  complaints  against  the  serv-  gal  transfers  on  all  of  its  lines  without 
mission  to  file  schedules  increasing  the    ice.     The  name  Trolley  grama  was  se-  additional  charge.    Books  of  fifty  tickets 
fares  for  the  transportation  of  passen-    lected  after  a  contest  in  which  a  first  for  $2.50  must  be  offered  for  sale,  usable 
gers     between     Louisville,     Ky.,     and    prize  of  $15,  a  second  of  $5,  a  third  of  only  by  the  purchaser.     The  company 
Jeffersonville,   Ind.,   and   New   Albany,    $3  and  a  fourth  of  $2  were  offered  for  failed  to  receive  the  full  increase  asked 
Ind.,   respectively,   to   the   extent   that    the  best  names  submitted.  The  commit-  a^d  the  city  gained  a  point  when  the 
the   fares    therein   established   do   not    tee  reported  that  it  received  more  than  commission  ordered  the  universal  trans- 
exceed  7  cents.                                              1,500  letters  in  which  more  than  5,000  fgr  system  placed  in  operation  in  this 
Skip-Stop     System     Modified.  — The    names  were  submitted.  city.     The   company  had  asked   for   a 
Northern  Texas  Traction  Company,  Fort        May    Boost   Westerville   Fares. — The  15-cent    rate    to    Attalla,   but   had   not 
Worth,  Tex.,  has  modified  the  skip-stop    Columbus    Railway,    Power    &    Light  asked  any  increase  on  its  other  lines, 
system  as  employed  on  its  lines.     This     Company,  Columbus,  Ohio,  is  consider-  The  city  had  asked  that  the  company 
action  was  taken  after  a  committee  had     ing   the   necessity   of   increasing   fares  place  the  universal  transfer  system  in 
been  appointed  by  the  Chamber  of  Com-    on  the  Westerville  Division.    Under  the  eft'ect.    The  change  in  fares  was  sched- 
merce   to   investigate   the    system    and     franchise   by  which   this   line   operates  uled  to  go  into  effect  on  April  1. 
make    recommendation    for    improving    the  company  has  had  the  right  to  in-  Conference  on  Interurban   Fares   in 
service.    Under  the  modified  plan,  cars    crease  the  Westerville  line  rates  since  city.— At  a  conference  of  the  Board  of 
will  stop  at  all  churches  and  schools,    Feb  1,  when  the  working  capital  had  Public  Works  of  Indianapolis,  Ind.,  rep- 
and  additional  stops  will  be  made  on     been  reduced  to  $14,507.     By  March   1  resentatives    of    the    Interstate    Public 
unpaved   streets.     The   skip-stop   plan,    the  capital  was  reduced  to  $12,454.  The  Service  Company,  the  Indianapolis  Trac- 
will  be  continued  on  paved  streets.           franchise   provides   for   an   increase   of  tion  &  Terminal  Company  and  citizens 
Rainier  Valley  Line  Wants  More.-     one-third  of  a  cent  a  zone,  which  adds  ji^jng  j^  the  Shelby  Street  district  be- 
The  Seattle  &  Rainier  Valley  Railway,    3   cents   to   the  round   trip,  when   the  ^ween    Southern   Avenue    and    Martin 
Seattle,  Wash.,  has  filed  a  new  tariff    working  capital  is  reduced  to   $15,000.  street,  the  proposal  was  made  that  if 
with  the  Public  Service  Commission  at     The  terms  of  the  franchise  have  been  the  Interstate  Company  would  charge 
Olympia,    asking   for    an    increase    of    reviewed    previously    in    the    Electriq  a  10-cent  fare  within  the  city  limits  an 


arrangement  might  be  made  between  it 


fares  to  6  cents.     The  company  con-  Railway  Journal. 

tends  that  it  costs  40  per  cent  more  TraflSc    Survey    for    Minneapolis. —    and    the    local   company   whereby   the 
to  operate  than  the  company  is  receiv-  John  A.  Beeler,  New  York,  N.  Y.,  has    latter  would  use  the  traction  company's 
ing  for  service.     A   charge   of   1   cent  been   engaged   to   make   a   preliminary    tracks   between   Southern   Avenue    and 
is  proposed  in  the  tariff  for  all  trans-  traffic   survey   at    Minneapolis,    Minn.,    Martin  Street.    The  proposal  raises  the 
fers   from   the   company   lines   to   city  -^^^^  the  understanding  that  expenses    question  whether  the   Interstate   Corn- 
lines,  and  2  cents  for  transfers  accepted  ^p  to  $2,500  will  be  paid  by  the  Min-    pany  can  be  relieved  of  its  franchise 
from  the  municipal  lines.     Policemen  neapolis  Street  Railway.     The  Council    obligation  to  charge  only  5  cents  with- 
and  firemen  will  not  be  allowed  to  ride  has  abolished  skip  stops  on  all  blocks    in  the  city  limits  and  whether  or  not 
free.  of  the  city  more  than  400  ft.  long.  This    the  granting  of  this  privilege  to  one 
Wants  Ten  Cents  Now  in  Yakima. —  tule   affects  a  large  part  of  the  resi-    company  would  not  open  the  way  for  all 
N.  C.  Richards,  president  of  the  Yakima  dence  district  and  parts  of  the  central    companies   to   charge    10   cents   within 
Valley  Transportation  Company,  North  system  outside  the  loop  district  where    the    city   limits.      The    Public   Utilities 
Yakima,   Wash.,   announced   on   March  stops  are  made  every  block.    The  Coun-    Commission  will  have  to  pass  on  the 
23  that  he  would  file  a  new  schedule  of  cil  has  ordered  101  more  street  trips    matter  finally.     The  Interstate  Public 
rates  for  city  passenger  fares — 10  cents  daily  for  the    North   Side   to   improve    Service  Company  recently  filed  a  peti- 
for  cash  fares,  8  cents  for  tickets  and  service,  based  on  a  survey  by  the  city    tion  with  the  commission  asking  for  a 
4  cents  for  school  children.     Mr.  Rich-  inspector    and    Council    Committee    on    10-cent  fare  in  Indianapolis, 
ards  previously  filed  a  schedule  asking  the    traflSc    needs.      This    will    restore        gyg     Competition     Permitted.  —  The 
for  an  8-cent  fare  on  the  city  passenger  service  to  pre-war  conditions.                     Railroad  Commission  of  California  has 
system.    This  was  noted  in  the  Electric  Curbing  the  Auto  in  Kansas  City. —   authorized  the  De  Luxe  Transportation 
Railway  Journal  for  March  22.    E.  D.  xhe  police  of  Kansas  City,  Mo.,  have  is-    Company  to  establish  an  auto  passenger 
Ridley,  accountant  for  the  Public  Serv-  g^ed  an  order  forbidding  motor  car  park-    service  between  Oakland  and  Hayward 
ice  Commision  holds   this  rate  is  not  ing  on  the  three  chief  business  streets    in  connection  with  its  present  service 
high  enough  to  make  operating  costs,  downtown  between  the  hours  of  8  a.m.    between  Hayward  and  San  Jose.     The 
North    Yakima    has    a    population    of  and  6  p.m.,  but  the  order  has  been  sus-    commission  forbids,  however,  the  carry- 
about  15,000.  pended  until  its  legality  may  be  ascer-    ing  of  passengers  locally  between  Hay- 
Would    Discontinue   Transfers. — ^Fol-  tained.    The  order  is  of  interest  to  the    ward    and    Oakland,    or    intermediate 
lowing  notification  by  the  Warren   &  railway  as,  with  lines  of  parked  cars    points,  the  authorization  being  confined 
Jamestown  Street  Railway,  Jamestown,  along  the  business   streets,  there  was    to  the  transportation  of  passengers  be- 
N.  Y.,  that  on  April   15  it  will   stop  not   sufficient   room   between   the   cars   tween  Oakland  and  points  between  Hay- 
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■ward  and  San  Jose.  The  San  Fran- 
cisco-Oakland Terminal  Railways  and 
the  Peerless  Auto  Stage  Association 
protested  against  the  granting  of  the 
application.  The  railway  has  increased 
its  service  between  Oakland  and  Hay- 
ward,  and  testified  it  could  not  con- 
tinue the  new  service  should  the  local 
traffic  between  Oakland  and  Hayward 
be  divided  and  some  carried  by  other 
methods  of  transportation.  The  rail- 
road company  did  not  object,  however, 
to  the  certificate  provided  no  local 
passengers  were  carried  between  Hay- 
ward,  San  Leandro  and  Oakland. 

Seven-Cent    Zones    for    New    Jersey 
Lines.— The    Board    of    Public    Utility 
Commissioners  of  New  Jersey  has  made 
an    order   granting   the    application    of 
the   Millville  Traction   Company  to  in- 
crease  the  fare  in  each  of  the   zones 
from   5  cents  to  7  cents  and  to  with- 
draw   from    sale    commutation    tickets, 
excepting  those  sold  to  school  children. 
The  company  operates  in  Millville,  Lan- 
dis  Township  and  the  Borough  of  Vine- 
land.    There  are  only  two  fare  zones  in 
its    territory.      The    commission    found 
that  the  company  during  the  past  three 
years   has   not   been   able  to   earn   its 
operating  expenses,  taxes  and  bond  in- 
terest and  may  go  into  the  hands  of  a 
receiver.     In  its  report  the  commission 
said:  "It  is  calculated  that  if  the  same 
number  of  passengers  continues  to  ride 
under   the    7-cent   fare,    the    increased 
revenue  to  the  company  would  be  ap- 
proximately $24,400,  but  experience  has 
demonstrated    a    large    falling    off    in 
travel.      Should    the    company    lose    10 
per  cent  of  its  passengers — and  this  is 
not    unlikely — the    actual    increase    in 
revenue    would    be    about    $12,000    and 
the  most  favorable  returns  to  the  com- 
pany  from    the    increase,    it   is   antici- 
pated, will  not  provide  sufficient  revenue 
to   pay  the  operating   expenses,  taxes 
and  interest  on  the  company's  bonds." 
Fare  Modification  Ordered. — The  Pub- 
lic Service  Commission  for  the  Second 
■  District  of  New  York  has  directed  the 
Elmira  Water,  Light  &  Railroad  Com- 
pany, Elmira,  N.  Y.,  to  amend  its  pas- 
senger tariff  now  in  force  by  substitut- 
ing Center  Mills  for  the  present  desig- 
nation, Elmira  Heights,  between  Four- 
teenth and  Lake  Streets,  and  to  change 
the  zone  designation  to  read  Zone  B  on 
the  Horseheads  line,  including  all  points 
intermediate  between  McCann's  Boule- 
vard and  Center  Mills.     The  order  fol- 
lowed the  investigation  of  a  complaint 
by  Commissioner  Fennell  that  under  the 
present  tariffs  the  fare  charged  between 
Elmira  and  Center  Mills,  a  point  inter- 
mediate between  Fourteenth  and  Lake 
Streets  and  Horseheads,  was  11  cents, 
an  increase  of  6  cents  over  the  fare 
charged  prior  to  Oct.  1,  1918.   The  com- 
pany formerly  operated  between  Elmira 
and   Horseheads  with   a  two-zone  fare 
in  force  and  charged  a  5-cent  fare  in 
each  zone.     The  tariff  which  went  into 
effect  on  Oct.  1,  1918,  increased  the  fare 
to  passengers  between  Center  Mills  and 
Elmira    in   excess   of   the   increase    to 
other  passengers.    The  commission  held 
that  the   11-cent  fare  between   Center 
Mills  and  Elmira  was  unjust. 


Personal  Mention 


Raymond  H.  Smith  Elected 

Vice-President    cf    Eastern    Wisconsin 
Electric   Company    Becomes   Presi- 
dent of  Wisconsin  Electrical 
Association 

Raymond  H.  Smith,  vice-president 
and  general  manager  of  the  Eastern 
Wisconsin  Electric  Company,  with 
headquarters  at  Sheboygan,  Wis.,  has 
been  elected  president  of  the  Wisconsin 
Electrical  Association  and  the  Wiscon- 
sin Gas  Association. 

Mr.  Smith  entered  the  utility  field 
with  the  Waterbury  (Conn.)  Traction 
Company,  in  1897,  and  held  various 
positions  in  the  electric  and  the  rail- 
way departments  of  the  Connecticut 
Railway  &  Lighting  Company  until 
1900,  at  which  time  he  became  assistant 
superintendent  of  railways.  In  1900  he 
was  transferred  to  the  headquarters  of 
the    Connecticut    Railway    &    Lighting 


In  March,  1918,  the  Sheboygan  Elec- 
tric Company  was  consolidated  ^vith  the 
Wisconsin  Electric  Railway,  Oshkosh, 
Wis.,  and  the  Eastem  Wisconsin  Rail- 
way &  Light  Company  of  Fond  du  Lac, 
Wis.,  and  Mr.  Smith  was  made  vice- 
president  and  general  manager  of  the 
consolidated  company,  the  Eastern  Wis- 
consin Electric  Company. 


R.     H.     SMITH 


Company  at  Bridgeport,  Conn.,  as  pur- 
chasing agent  and  secretary  to  the 
general  manager.  In  1903  Mr.  Smith 
was  made  superintendent  of  the  com- 
pany at  Brido:eport  and  held  this  posi- 
tion until  1907  at  which  time  he  became 
general  manager  of  the  Albany  &  Hud- 
son Railroad.  Albany,  N.  Y.  This 
company,  two  years  later,  passed 
through  a  receivership,  and  Mr.  Smith 
was  made  receiver,  and  later  was  made 
general  manager  of  the  reorganized 
company,  the  Albany  Southern  Rail- 
way. 

In  1912  Mr.  Smith  left  Albany  and 
became  general  manager  of  the  Jackson 
Light  &  Traction  Company,  Jackson, 
Miss.,  which  position  he  held  until  1916. 
In  November  of  that  year  he  was  made 
vice-president  and  general  manager  of 
the  Sheboygan  (Wis.)  Electric  Com- 
pany. Mr  Smith  was  the  first  presi- 
dent of  the  Rotary  Club  at  Jackson, 
Miss.,  and  at  the  time  of  leaving  that 
city  W.1S  vio3-Dresident  of  the  Board 
of  Trade  and  also  of  the  Country  Club. 


Walter  Jackson  Returns  from 
Great  Britain 

After  four  months'  absence,  Walter 
Jackson  of  the  Electric  Railway 
Journal  has  returned  from  the  United 
Kingdom,  which  he  visited  to  secure 
first-hand  data  on  the  zone  or  gradu- 
ated fare.  His  first  studies,  covering 
the  famous  system  of  Glasgow,  ap- 
peared in  the  issues  of  Feb.  22,  March 
8  and  March  29,  but  the  amount  of  in- 
formation acquired  is  so  extensive  that 
it  will  be  a  matter  of  months  before 
the  series  is  concluded.  The  articles 
cover  the  widest  possible  range  of  con- 
ditions, bringing  out,  among  other  facts, 
that  the  zone  fare  is  not  only  used  on 
cars  of  large  capacity,  operated  on  very 
short  headways,  but  that  it  offers  many 
opportunities  for  developing  traffic  to 
an  extent  undreamed  of  with  a  univer- 
sal fare.  The  managers  of  both  the 
private  and  municipal  undertakings 
showed  Mr.  Jackson  every  possible 
courtesy,  making  it  plain  that  they 
were  only  too  glad  to  assist  their  Amer- 
ican cousins  with  any  experience  at 
their  command.  They  indicated  by  their 
comments  and  questions  that  they  were 
well  informed  concerning  operating 
practices  and  tendencies  of  the  electric 
railways  in  the  United  States  and 
Canada. 

In  addition  to  the  studies  of  the 
graduated  fare,  Mr.  Jackson  also  went 
into  other  topics  such  as  the  develop- 
ment of  parcels  and  freight  handling 
and  the  use  of  car-checking  instru- 
ments. In  the  latter,  particularly, 
British  operators  have  been  very  pro- 
gressive as  a  class,  the  proportion  of 
properties  using  power-saving  devices 
being  much  greater  than  in  the  United 
States. 

Changes  in  Personnel  at  Seattle 

With  the  single  exception  of  D.  W. 
Henderson,  superintendent  of  transpor- 
tation of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle, 
Wash.,  it  is  not  expected  that  any  of 
the  old  organization  chiefs  or  heads  of 
department  will  remain  now  that  the 
city  of  Seattle  has  assumed  jurisdiction 
over  the  railway  lines  under  the  pur- 
chase agreement.  A.  L.  Kempster, 
manager,  remains  with  Stone  &  Web- 
ster at  Seattle;  G.  A.  Richardson,  su- 
perintendent of  the  railway  department, 
will  become  connected   with   the   Phil- 
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adelphia  Rapid  Transit  Company;  A. 
D.  Campbell,  superintendent  of  rolling 
stock  and  shops,  has  been  loaned  by 
Stone  &  Webster  to  report  on  shop 
practice  and  shop  facilities  of  the 
Brooklyn  Rapid  Transit  Company;  E. 
D.  Merrill,  traffic  manager,  has  become 
connected  with  the  Milwaukee  Electric 
Railway  &  Light  Company  at  Milwau- 
kee; E.  J.  Mcllraith,  superintendent  of 
way  and  structures,  is  making  a  report 
on  the  Chicago  Surface  Lines;  F.  M. 
Hamilton,  superintendent  of  the  "ac- 
cident prevention  department,"  will  not 
remain  with  the  properties  under  city 
management.  Accident  claims  will 
hereafter  be  handled  by  the  city  attor- 
ney's office,  engineering  by  the  city  en- 
gineer's office,  paving  by  the  department 
of  streets,  etc. 


New   Electrification   Official 

W.  C.  Ennis,  formerly  superinten- 
dent of  the  Musselshell  Division  of  the 
Chicago,  Milwaukee  &  St.  Paul  Rail- 
way, has  been  appointed  assistant  su- 
perintendent of  the  Coast  Division,  the 
Tacoma  Eastern  and  the  main  line  west 
of  Othello.  Mr.  Ennis  will  work  in 
•conjunction  with  the  electrical  forces 
of  the  system,  and  will  make  an  effort 
to  hasten  the  electrification  of  the  line 
from  Othello  to  Seattle,  so  that  it  may 
be  completed  during  the  summer.  The 
work  of  completing  the  substations  is 
well  under  way ;  poles  are  set  and  wires 
are  being  strung.  It  is  stated  that  the 
only  obstacle  to  the  operation  of  the 
line  early  in  the  fall  will  be  a  possible 
delay  in  delivery  of  the  electric  loco- 
motives. Orders  for  the  locomotives 
were  placed  some  time  ago. 


G.  A.  Richardson  will  shortly  assume 
the  office  of  superintendent  of  transpor- 
tation for  the  Philadelphia  (Pa.)  Rapid 
Transit  Company  and  thus  fill  the 
vacancy  made  by  the  elevation  of  H.  G. 
TuUey,  who  was  some  months  ago  made 
vice-president  in  charge  of  welfare  and 
public  relations. 

Capt.  F.  D.  Burpee,  who  has  not  been 
actively  connected  with  the  Ottawa 
(Ont.)  Electric  Railway  for  the  past 
three  years,  has  returned  from  France 
and  has  resumed  his  foi-mer  position 
of  superintendent.  During  his  absence 
he  has  been  engaged  in  the  construction 
of  narrow  and  standard  gage  railways 
in  France  with  the  fifth  Battalion, 
Canadian  Railway  Troops. 

Charles  H.  Smith,  assistant  general 
manager  in  charge  of  the  Troy  divi- 
sion of  the  United  Traction  Company, 
Albany,  N.  Y.,  has  been  granted  an  in- 
definite leave  of  absence  on  account  of 
ill  health.  Mr.  Smith  has  been  in  the 
employ  of  the  company  since  he  was 
a  boy.  He  began  work  for  the  Troy 
and  Lansingburg  line  in  the  Lansing- 
burg  carhouse,  filling  and  cleaning  the 
oil  lamps  th.at  were  used  in  the  horse- 
car  days  for  illumination.  In  the  course 
•of  years  he  received  promotions,  and  at 
i;he  time  of  the  formation  of  the  Uni- 


ted Traction  Company  on  Jan.  1,  1900, 
v/as  placed  in  charge  of  the  Troy  divi- 
sion. 

George  A.  Murch,  who  for  three  years 
has  been  manager  of  the  Public  Elec- 
tric Light  Company  and  superintend- 
ent of  the  St.  Albans  &  Swanton  Trac- 
tion Company,  St.  Albans,  Vt.,  has  re- 
signed. He  has  made  no  definite  state- 
ment as  to  his  future  plans.  Previous 
to  his  connection  with  the  companies 
at  St.  Albans  Mr.  Murch  was  manager 
of  the  Maynard  &  South  Acton  Rail- 
way, at  South  Acton,  Mass.  He  has 
supervised  the  building  of  many  rail- 
way systems,  among  them  roads  at 
Toledo,  Waterville,  North  Attleborto, 
Worcester  and  Bangor. 

W.  J.  Henderson,  chief  of  the  division 
of  capitalization  of  the  Public  Service 
Commission  for  the  Second  District  of 
New  York,  which  division  has  had 
charge  of  all  accounting  and  financial 
investigations  for  the  up-state  Public 
Service  Commission  since  its  inception, 
has  severed  his  connection  with  the 
commission  to  become  associated  with 
the  organization  of  H.  C.  Hopson,  New 
York,  N.  Y.,  which  is  specializing  on 
matters  relating  to  rates,  capitalization, 
taxes,  etc.  Mr.  Henderson,  prior  to 
his  connection  with  the  Public  Service 
Commission,  was  for  many  years  in  the 
accounting  and  latterly  the  statistical 
department  of  the  New  York  Central 
&  Hudson  River  Railroad. 

I).  J.  McGrath,  formerly  special 
assistant  to  President  M.  C.  Brush  of 
the  Boston  (Mass.)  Elevated  Railway, 
has  resigned  his  commission  as  first 
lieutenant  in  the  Sanitary  Corps,  U.  S. 
Reserves,  and  has  become  assistant  to 
the  president  of  the  Mobile  Light  & 
Railroad  Company.  Prior  to  his  con- 
nection with  the  Boston  Elevated 
Railway  Mi".  McGrath  was  research 
assistant  in  the  electrical  engineering 
department  of  the  Massachusetts  In- 
stitute of  Technology  and  was  joint 
author  with  Prof.  D.  C.  Jackson  of  that 
institution  of  a  book  summing  up  the 
fare  investigations  made  by  that  de- 
partment. Mr.  McGrath  has  also  con- 
tributed a  number  of  articles  to  this 
paper  on  transportation  matters. 

Ernest  A.  Murphy,  superintendent  of 
equipment  of  the  United  Traction  Com- 
pany, Albany,  N.  Y.,  at  North  Albany, 
has  taken  over  the  duties  relinquished 
by  Charles  H.  Smith,  who  as  noted 
elsewhere  in  this  department  has  been 
serving  as  assistant  general  manager 
in  charge  of  the  Troy  division.  Mr. 
Murphy  went  to  Albany  two  years  ago 
from  the  Interborough  Rapid  Transit 
Company,  New  York.  He  has  had 
charge  of  the  company's  car  shops  in 
the  northern  section  of  the  city.  Under 
Mr.  Mui-phy's  direction  the  company 
last  year  started  to  build  a  number  of 
new  cars  of  large  type.  About  eight 
of  these  cars  are  now  ninning  between 
Albany  and  Troy,  and  others  to  run 
between  Albany  and  Cohoes  will  be 
put  on  in  April.  Mr.  Murphy  has  also 
introduced  many  improvements  in  shop 
methods. 


Emil  C.  Braun,  for  fifteen  years  con- 
nected with  H.  M.  Byllesby  &  Company, 
Chicago,  111.,  as  an  electrical  engmeer 
and  valuation  expert,  died  suddenly  on 
March  23,  as  the  result  of  a  fall  which 
caused  a  hemorrhage.  Mr.  Braun  was 
born  in  Germany  in  1868  and  came  to 
this  country  in  1893  in  charge  of  the 
German  electrical  exhibit  at  the  World's 
Columbian  Exposition,  Chicago.  He 
was  educated  at  the  Universities  of 
Frankfort  and  Berlin. 

August  Belmont,  Jr.,  son  of  Major 
August  Belmont,  the  banker,  who  was 
a  member  of  his  father's  firm  and  con- 
nected with  other  important  enterprises, 
died  on  March  29,  following  an  opera- 
tion for  intestinal  trouble.  He  began 
his  business  career  as  a  clerk  in  the 
banking  firm  of  his  father,  and  on  Jan. 
1,  1910,  was  admitted  as  a  member 
of  the  firm.  Other  enterprises  with 
v/hich  he  was  identified  at  the  time  of 
his  death  were  the  Degnon  Realty  & 
Terminal  Improvement  Company,  Deg- 
non Terminal  Railroad  Corporation  and 
Interborough  Consolidated  Coi-poration. 

Major  James  Alfred  Roosevelt,  who 
had  been  in  command  of  the  302d  Am- 
munition Train  of  the  Seventy-seventh 
Division  in  France,  died  on  March  26 
on  the  naval  transport  Great  Northern 
while  the  vessel  was  400  miles  east  of 
Sandy  Hook.  Major  Roosevelt  was  a 
member  of  the  advance  guard  of  the 
Seventy-seventh  Division,  i-eturning  to 
make  arrangements  for  the  reception 
of  the  division,  which  is  expected  to 
arrive  in  New  York  during  the  first 
week  in  May.  He  was  born  in  New 
York  in  1885  and  was  graduated  from 
Harvard  University  in  the  class  of  1905. 
He  was  connected  with  Stone  &  Web- 
ster, Boston,  Mass.,  for  two  years  and 
for  four  years  prior  to  1911  was  with 
the  Third  Avenue  Railroad,  New  York, 
N.  Y.,  first  as  assistant  to  the  general 
manager  and  then  as  general  superin- 
tendent. He  next  became  super'i'^"'"''- 
ent  of  transportation  of  the  British 
Columbia  Electric  Railway,  Vancouver. 
B.  C.  Subsequently  he  became  a  mem- 
ber of  the  engineering  firm  of  Roose- 
velt &  Thompson,  specializing  in  rail- 
way engineering  work.  Major  Roose- 
velt attended  the  first  Plattsburg 
Training  Camp  in  the  summer  of  1917, 
and  on  completing  the  course  hs  was 
commissioned  a  captain  of  infantry. 
He  was  assigned  to  the  308th  Infantry, 
then  being  formed  at  Camp  Upton, 
Long  Island,  and  went  overseas  with 
that  regiment  last  April.  After  taking 
part  in  a  number  of  engagements  with 
the  Seventy-seventh  Division  he  was 
promoted  to  major  and  given  command 
of  the  divisional  ammunition  train. 
Major  Roosevelt  had  been  cited  for  dis- 
playing exceptional  bravery  and  cour- 
age under  heavy  fire,  while  the  Seventy- 
seventh  Division  was  fighting  for  the 
possession   of  the  Vesle  River. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Great  Britain  to  Resume 
Traction  Work 

Delay  Due  to  Lack  of  Men  and  Raw 

Materials — Linking  Together 

of  Lines  Sought 

In  England  the  revival  of  business 
for  manufacturers  of  railway  supplies 
grows  almost  from  day  to  day.  More- 
over, a  number  of  the  more  important 
municipalities  are  arranging  to  raise 
large  loans  for  extensive  developments. 
Immediate  expansion  on  a  very  large 
scale  is  somewhat  delayed  by  the  manu- 
facturers requiring  time  to  get  their 
men  back  from  military  work,  to  get 
raw  materials  and  to  reconvert  their 
works  from  military  to  civilian  uses. 
The  full  demands  of  some  of  the  rail- 
way authorities  also  cannot  come  into 
active  operation  until  they  get  legisla- 
tive sanction  for  their  schemes  and 
authority  to  raise  the  additional  capital. 
There  is,  however,  a  good  deal  of  work 
free  from  any  factor  of  delay,  of  the 
kind  which  only  awaits  the  manufac- 
turer undertaking  it. 

New  cars  and  omnibuses  are  wanted 
by  many  muncipalities  and  fresh  invi- 


England  an  arrangement  of  the  kind  is 
now  in  operation. 

The  new  call  for  additional  rolling 
stock  was  in  the  first  place  for  omni- 
buses, the  reason  being  that  much 
earlier  delivery  of  these  could  be  prom- 
ised than  in  the  case  of  cars.  That 
stage  appears  already  to  be  over,  and 
tenders  for  cars  are  now  being  freely 
invited.  It  is  no  new  development  for 
traction  companies  to  seek  omnibuses 
in  order  to  supplement  their  railway 
services,  but  it  is  more  prominent  at 
present  because  of  the  urgent  necessity 
for  additional  means  of  transportation. 

There  are  great  arrears  to  make  up 
both  in  cars  and  track  work.  Prices 
must,  for  some  time  at  least,  continue 
high,  but  renewals,  additions  and  ex- 
tensions are  urgent.  Hundreds  of 
miles  of  new  rails  will  have  to  be  laid 
down  it  is  said,  no  matter  what  the 
cost,  as  soon  as  plenty  of  labor  is  avail- 
able. What  traction  companies  require 
is  a  continuance  of  heavy  traffic  and 
of  increased  fares,  together  with  some 
more  or  less  permanent  settlement  of 
the  labor  trouble  which  has  for  some 
time  been  so  menacing. 

In  regard  to  rails,  during  the  war 


Material 

Prices,  1914 

Rails 

£6  per  ton 

Sette,  Whin 

18/  per  ton 

Setts,  Granite 

25/6  per  ton 

Cement 

34/  per  ton 
£102  4/  per  m 

Trolley  wire,  phosphor  bronze 
Strand  wire 

16/6  per  cwt. 

Gear  wheels 

£3  2/ each 

Pinions 

10/  each 

Tires 

28/  each 

Armature  coils 

£5  per  set 

Lamps 
Trolley  heads 

5d.  each 

26/3  each 

Trolley  wheels 

3/2  each 

Oils 

1  /  per  gallon 

Tickets 

3d.  per    1000 

Timber 

Price  Dec,  1918 

Percentage 

£17   10/ per  mile 

197 

26/  per  ton 

44 

42/6  per  ton 

67 

129/ per  ton 

279 

£189  per  mile 

85 

49/  per  cwt. 

200 

£13  18/  each 

348 

£2   15/6  each 

450 

£4  8/6  each 

216 

£17  5/  per  set 

245 

1  /3  each 

200 

56/3  each 

114 

4/3  each 

34 

3/  per  gallon 

200 

1/3  per   1000 

400 

500 

tations  to  tender  are  steadily  being 
issued.  A  new  development  is  promised 
by  the  London  County  Council.  They 
propose  immediately  to  apply  for 
Parliamentary  authority  to  own  and 
work  motor  omnibuses  for  the  purpose 
of  linking  up  electric  railway  dead  ends 
and  for  suburban  prolongation  of  rail- 
way routes.  In  this  way  they  hope 
partially  at  least  to  meet  requirements 
until  their  traction  system  can  be  ex- 
tended. Many  municipal  traction  auth- 
orities in  England  have  powers  to  work 
omnibus  services,  and  there  is  no  reason 
why  London  also  should  not  have  them. 
London  also  proposes  to  ask  authority 
to  construct  a  number  of  short  electric 
lines  as  extensions  and  to  link  together 
existing  lines,  at  a  cost  of  over  $2,000,- 
000.  A  proposal  that  the  County  Coun- 
cil should  offer  to  contribute  i  of  a 
cent  per  omnibus  mile  to  the  road 
authorities  for  road  maintenance  raises 
an  important  question  of  principle,  and 
is  still  undecided.     In  a  few  places  in 


when  none  could  be  obtained  in  Eng- 
land, Middlesex  County  Council  ordered 
a  small  quantity  from  the  United  States 
which,  including  freight  and  insurance, 
cost  £30  a  ton,  compared  with  £7  10s. 
before  the  war.  The  maximum  price 
in  England  is  now  £17  10s.  a  ton. 

In  connection  with  applications  for 
higher  zone  rates  in  Great  Britain,  it 
may  be  interesting  to  note  the  above  in- 
creases in  electric  railway  materials 
from  1914  to  December,  1918. 

Foreign  Opportunity 

A  man  in  the  Azores  desires  to  secure 
an  agency  and  possibly  purchase  all  ar- 
ticles and  supplies  connected  with  the 
construction  and  installation  of  a  hy- 
droelectric plant  of  3000  hp.  and  the 
construction  and  equipment  of  an  elec- 
tric railway  system  of  approximately  50 
miles.  Correspondence  may  be  in  Eng- 
lish. Communicate  with  No.  28784,  Bu- 
reau of  Foreign  and  Domestic  Com- 
merce, Washington,  D.  C. 


Further  Price  Reductions  in 
Steel  Equipment 

Transformers,      Turbines,      Brakeshoes 

and  Track  Hardware  AfiFected — Track 

Equipment   Not   Yet   Released 

Following  the  cut  in  steel  prices  ex- 
pected by  the  steel  producers,  there  have 
been  further  reductions  applied  by 
manufacturers  to  commodities  entering 
into  electric  railway  equipment.  These 
reductions,  although  not  radical  in  any 
respect,  are  capable  of  giving  some 
incentive  to  buying  in  a  field  which 
previous  to  the  time  of  the  reduction 
had  been  devoted  more  to  maintenance 
than  new  construction. 

In  the  issue  for  last  week  of  the 
Electric  Railway  Journal  were  given 
a  number  of  items  of  electric  railway 
materials  which  had  just  been  subjected 
to  price  reductions.  These  readjustments 
comprised  general  prices  on  rails,  steel 
and  iron  bars,  certain  steel  sheets  used, 
among  other  things,  for  tubular  poles 
for  railway  and  lighting  work,  tubing, 
rigid  and  flexible  metallic  conduit, 
sheets,  wire  products  and  pole  line 
hardware. 

Recent  inquiries  have  resulted  in 
locating  further  lines  of  material  which 
have  been  affected  by  the  general  re- 
duction of  steel  prices.  Outlet  boxes, 
covers,  brushings  and  nuts  have  de- 
creased 20  per  cent,  while  stamped 
steel  boxes  are  easier  by  approximately 
18  per  cent.  This  latter  item,  how- 
ever, went  into  effect  before  the  steel 
prices  were  accepted  and  merely  shows 
one  instance  of  the  downward  trend  be- 
fore assistance  by  the  Industrial  Board. 

Transformeks  Show  Reduction 

Transformers  of  200-kva.  capacity 
and  above  were  subjected  to  a  reduc- 
tion of  10  to  15  per  cent  in  price  about 
the  middle  of  February,  and  in  the 
distribution  type  up  to  200-kva.  capac- 
ity, there  has  just  been  a  reduction  of 
10  per  cent.  Steam  turbines  for  both 
electric  generation  and  mechanical 
drive  have  also  decreased  in  price  to 
the  extent  of  5  per  cent. 

The  reduction  in  price  of  brake- 
shoes  is  10  to  12  per  cent.  This  takes 
into  account  the  different  qualities  of 
shoes  for  the  various  classes  of  service. 
Bolts,  nuts  and  rivets  have  suffered  a 
cut  of  from  20  per  cent  to  40  per  cent 
from  war  prices.  Reductions  have  also 
taken  place  in  other  railway  materials, 
but  to  date  manufacturers  have  not 
made  available  the  new  prices.  As  soon 
as  the  schedules  are  made  up  further 
information  will  be  given  on  such 
materials  as  car  wheels  and  axles, 
brake  beams,  trucks,  etc. 
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1300    Power-Saving    Re- 
corders Ordered 

Will    Be    Used    in    Baltimore,    Md.,   in 

Campaign  Which  Is  Soon  to 

Be   Inaugurated 

The  United  Railways  &  Electric  Com- 
pany, Baltimore,  Md.,  has  ordered  1300 
of  the  Arthur  power-saving  recorders. 
Delivery  on  these  is  to  begin  vrithin 
thirty  days  and  to  be  completed  within 
two  months.  These  recorders  are  of 
the  single-dial  type,  applicable  to  either 
hand-brake  or  air-brake  cars,  there 
being  no  connection  with  the  brakes. 
The  amount  of  money  involved  in  this 
order  is  between  $50,000  and  $60,000. 
The  purchaser  has  not  specified  any 
unusual  features  in  the  instrument  with 
the  exception  of  a  particular  type  of 
lead  seal.  The  expected  coal  and  power 
saving  with  the  recorders  is  from  10  to 
15  per  cent  at  the  start,  and  20  to  25 
per  cent  ultimately. 

Mr.  Arthur  will  act  in  a  consulting  and 
organizing  capacity  in  the  inauguration 
of  the  power-saving  campaign.  He  will 
give  a  series  of  talks  to  the  motormen, 
special  talks  to  the  chief  motormen 
and  other  instructors,  using  large  dia- 
grams that  have  been  developed  for 
the  purpose.  Another  member  of  the 
Arthur  organization,  formerly  chief 
power-saving  inspector  on  a  large 
property,  will  probably  be  stationed  at 
Baltimore  for  some  time. 

Before  the  United  Railways  decided 
to  install  power-saving  recorders  its  en- 
gineers and  transportation  officials 
visited  a  number  of  properties  for  the 
purpose  of  studying  the  matter  from 
all  angles. 


Steel  Prices  Rejected  by  Director 
General  Hines 

Director  General  Hines,  of  the  Rail- 
road Administration,  has  refused  defi- 
nitely to  agree  to  buy  steel  at  the 
prices  fixed  recently  at  a  conference 
of  the  Industrial  Board  and  representa- 
tives of  the  steel  industry.  The  price 
of  steel  rails  offered  particular  concern. 
This  somewhat  disorganizes  the  plans 
of  the  Industrial  Board  for  adherence 
by  government  departments  to  the 
price  fixing  agreements  now  being  ar- 
ranged for  the  great  staples,  such  as 
coal   and   steel. 

The  Director  General  took  the  posi- 
tion that  the  agreements  between  the 
operators  and  the  board  amounted  to 
actual  price  fixing.  He  cited  the  possi- 
ble hazards  of  the  Sherman  law  and 
insisted  that  the  agreements  would 
really  constitute  a  violation  of  the 
statutes. 


will  be  equipped  with  two  Westing- 
house  No.  506 — AH — 2  motors  and 
fourteen  cars  with  two  General  Electric 
No.  258  motors.  All  cars  will  have 
K-10  control.  Fifteen  are  to  have 
Westinghouse  air  compressors,  and  ten 
will  have  General  Electric  air  com- 
pressors, all  using  Safety  Car  Devices 
Company's  equipment.  The  seating 
capacity  will  be  thirty-five  passengers 
and  the  cars  will  weigh  antjroximately 
14,000  lb. 


Rolling  Stock 


Central  Illinois  Public  Service  Com- 
pany, Mattoon,  111.,  has  contracted  for 
ten  new  steel  cars  to  be  placed  in  city 
service  in  Charleston,  Mattoon,  Paris, 
Taylorville  and  Anna.  The  cars  will 
be  of  the  safety  type  for  one-man  oper- 
ation. Delivery  is  expected  within 
ninety  days. 

Kansas    City     (Mo.)     Railways    has 

ordered  twenty-five  one-man  cars  for 
delivery  early  in  April.  They  are  fur- 
nished by  the  American  Car  Company 
of  St.  Louis,  Mo.,  and  the  Cincinnati 
(Ohio)  Car  Company.  The  length  of 
the  cars  will  be  27  ft.  9J   in.     Eleven 


Track  and  Roadway 


Birmingham  Railway,  Light  &  Power 
Company,  Birmingham,  Ala. — An  order 
for  1,500  tons  of  steel  rails  has  been 
placed  by  the  Birmingham  Railway, 
Light  &  Power  Company  with  the  Ten- 
nessee Coal,  Iron  &  Railway  Company. 
The  first  lot  of  1000  tons  of  rails  has 
been  ordered  for  immediate  delivery 
and  the  remaining  500  tons  is  to  be 
delivered  in  sixty  days.  The  rails  are 
ordered  for  the  purpose  of  retracking 
13  miles  of  the  company's  lines  in 
Birmingham.  The  new  rails  are  of  a 
heavier  type  than  those  at  present  in 
use.  The  work  will  be  started  at  once. 
The  retracking  work  will  include  por- 
tions of  the  Twentieth  Street  and 
Avenue  B  Loop  line,  the  Gate  City, 
North  Ensley,  Avondale,  and  some  of 
the  crosstown  lines. 

Mobile,  Ala. — The  organization  of  the 
Baldwin  County  branch  of  the  Gulf 
Coast  Municipal  Interurban  League 
was  recently  perfected  at  a  mass  meet- 
ing held  at  Foley,  Ala.,  the  purpose 
being  to  have  the  proposed  municipally- 


NEW  YORK  METAL  MARKET  PRICES 


Copper,  ingots,  cents  per  lb 

Copper  wire  base,  cents  per  lb 

Lead,  cents  per  lb 

Nickel,  cents  per  lb 

Spelter,  cents  per  lb 

Tin,  cents  per  lb 

Aluminum,  98  to  99  per  cent.,  cents  per 
lb . 


Mar.  13 

Apr.  3 

14.75 

15.50 

25  to  18.00 

17.  25  to  18.00 

5.25 

5.25 

40 

40.00 

6.50 

6.62* 
t72.50 

t72.50 

30.00 


30.00 


t  Government  price  in  25-ton  lota  or  more  f.o.b.  plant. 


OLD  METAL  PRICES— NEW  YORK 


Heavy  copper,  cents  per  lb 

Light  copper,  cents  per  lb 

Heavy  brass,  cents  per  lb 

Zinc,  cents  per  lb 

Yellow  brass,  cents  per  lb 

Lead,  heavy,  cents  per  lb 

Steel  car  axles,  Chicago,  per  net  ton. .  . 
Old  carwheels,  Chicago,  per  gross  ton . . 
Steel  rails  (scrap) ,  Chicago,  per  gross  ton 
Steel  rails  (relaying) ,  Chicago,  gross  ton. 
Machine  shop  turnings,  Chicago,  net  ton 


Mar. 

12.75  to 

10. 75  to 

7.  25  to 

5. 25  to 

6. 00  to 

4.  75  to 

$28.00  to 

$22.  00  to 

$16.  50  to 

$15. 50  to 

$5. 50  to 


ELECTRIC  RAILWAY  MATERIAL  PRICES 


Rubber^covered  wire  base.  New  York, 

cents  per  lb 

Weatherproof  wire  (100  lb.  lots),  cents 

per  lb.,  New  York 

Weatherproof  wire  (100  lb.  lots),  cents 

per  lb.,  Chicago 

T  rails  (A.  S.  C.  E.  standard),  per  gross 

ton 

T  rails  (A.  S.  C.  E.  standard),  20  to  500 

ton  lots,  per  gross  ton 

T  rails  (A.  S.  C.  E.  standard),  500  ton 

lots.per  gross  ton .    

T  rail,  nigh  (Shanghai),  cents  per  lb. .  . 
Rails,  girder  (grooved),  cents  per  lb... . 

Wire  nails,  Pittsburgh,  cents  per  lb 

Railroad  spikes,  drive,  Pittsburgh  base, 

cents  per  lb 

Railroad  spikes,  screw,  Pittsburgh  base, 

cents  per  lb 

Tie  plates  (flat  tyjje),  cents  per  lb 

Tie  plates  (brace  type),  cents  per  lb.  . . 
Tie  rods,  Pittsburgh  base,  cents  per  lb. 

Fish  plates,  cents  per  lb 

Angle  plates, .ents  per  lb 

Angle  bars,  cents  per  lb 

Rail  bolts  and  nuts,  Pittsburgh  base, 

cents  per  lb 

Steel  bars,  Pittsburgh,  cents  per  lb.  . . . 
Sheet  iron,  black  (24  gage),  Pittsburgh, 

cents  per  lb 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb 

Galvanized    barbed    wire,    Pittsburgh, 

cents  per  lb . 


Mar.  13 

21 

25. 75  to  33.75 

30. 75  to  37.35 

$60. 00  to  $65.00 

$57. 00 to  $60.00 

$55. 00  to  $60.00 
3i 

tl 

3.65 

8 
3 
3 
7 
3 
3 
3 

4.90 
2.70 

4.55 

5.60 

4.35 


Apr.  3 

20 

24.25 

23.75  to  37.35 

49. 00  to  51.00 

47. 00 to  49.00 

45. 00  to  47.00 

? 

? 

3.25 

3.25 

8 
2.75 

"i" 

3 

2.75 

3 

4.35 
2.35 

4.20 

5.25 

4.10 


13 

13  25 
II  00 
7.50 
5.50 
6.25 
4.87 
$30,00 
$23  00 
$17.00 
$16  00 
$6.00 


M«r.  13 
3.95 

77% 

77% 

79% 

13  to  20 
11  to  13 


$30.00 


Apr. 

13. 00  to 

10. 50  to 

7.  25  to 

5.  25  to 

6  00  to 

4.  25  to 

$26.  00  to 

$22. 00  to 

$17.  00  to 

$16. 50  to 

$6. 50  to 


3 

13  25 
11.00 
7.50 
5.50 
6.50 
4  50 
$28.00 
$23  00 
$17  50 
$17.00 
$7.00J 


Galvaniaed  wire,  ordinary,  Pittsburgh, 

cents  per  lb 

Car  window  glass  (single  strength) ,  first 

three  brackets,  A  quality,  New  York, 

discount  t 

Car  window  glass  (single  strength,  first 

three  brackets,  B  quality) ,  New  York, 

discount 

Car  window  glass  (double  strength,  all 

sizes  AA  quality) ,  New  York  discount 
Waste,  wool  (according  to  grade) ,  cents 

per  lb 

Waste  cotton  ( 1 00  lb.  bale)  cents  per  lb. 
Asphalt,  hot  (150  tons  minimum)  per  ton 

delivered 

Asphalt,  cold  (150  tons  minimum ,  pkgs. 
t  weighed  in,  F.  O.  B.  plant,  Maurer, 

N.  J.) ,  per  ton 

Asphalt  filler,  per  ton 

Cement  (carload  lots),  New  York,  per 

bbl 

Cement  (carload  lots) ,  Chicago,  per  bbl. 
Cement  (carload  lots) ,  Seattle,  per  bbl . . 
Linseed  oil  (raw,  5  bbl.  lots) ,  New  York, 

per  gal 

Linseed  oil  (boiled,  5  bbl.  lots).  New 

York,  per  gal 

White  lead  (100  lb.  keg),  New  York, 

cents  per  lb 

Turpentine  (bbl.  lots).  New  York,.ent8 

per  gal 

t  These  prices  are  f.  o.  b.  works,  with  boxing  charges  extra. 


Apr.  3 
3.70 

80% 

80% 

81% 

l4to  17 
8  to  I3J 


$3.20 
$3.34 
$3.68 

$2.90 
$3.05 
$3.13 

$1.53 

$1.53 

$1.60 

$1.60 

13 

13 

69J 

75 

722 
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owned  electric  interurban  railway  from 
New  Orleans  to  Mobile  extended  from 
Mobile  through  Baldwin  County,  Pensa- 
cola,  Pla.  The  Legislatures  of  Louisi- 
ana and  Mississippi  having  passed 
identical  laws  authorizing  municipali- 
ties to  own,  construct  and  operate  inter- 
urban railways,  a  duplicate  of  this  law 
is  now  before  the  Alabama  Legislature 
and  a  similar  bill  will  be  introduced  in 
the  Florida  Legislature  as  soon  as  it 
convenes. 

Soraers  Electric  Company,  Hartford, 
Conn. — The  House  at  Hartford  recently 
rejected  the  bill  authorizing  the  Somers 
Electric  Company  to  buy  the  property 
of  the  Hartford  &  Springfield  Street 
Railway  and  conduct  the  railway  in 
the  towns  of  South  Windsor,  East 
Windsor,  Windsor  Locks,  Enfield  and 
Somers.  The  Hartford  &  Springfield 
Street  Railway  is  now  in  the  hands 
of  a  receiver. 

St.  Petersburg-Tampa  Railway,  St. 
Petersburg,  Fla. — The  entire  right-of- 
way  has  been  secured  for  the  proposed 
line  of  the  St.  Petersburg-Tampa  Rail- 
way between  St.  Petersburg  and  Tampa 
and  it  is  expected  that  construction  of 
the  line  will  be  begun  shortly.  George 
S.  Gandy,  Sr.,  St.  Petersburg,  presi- 
dent.    [Apr.  13,  '18.] 

St.  Louis  &  East  St.  Louis  Interurban 
Railway,  East  St.  Louis,  111.— The  St. 
Louis  &  East  St.  Louis  Interurban  Rail- 
way, a  company  formed  by  officials  of 
the  East  St.  Louis  &  Suburban  Railway 
for  the  purpose  of  operating  cars  be- 
tween St.  Louis  and  East  St.  Louis  via 
the  free  bridge,  has  been  granted  a  dis- 
solution and  returned  its  charter  to  the 
Secretary  of  State.  The  charter  al- 
lowed the  company  to  operate  cars  into 
St.  Louis  if  the  consent  of  the  officials 
of  the  city  of  St.  Louis  was  obtained. 
This  consent  was  never  sought  and  all 
efforts  to  complete  the  work  of  operat- 
ing cars  over  the  free  bridge  was 
dropped  soon  after  the  charter  was  ob- 
tained. 

Mexico  Tramways,  Mexico  City,  Mex. 

— It  is  announced  that  if  the  British 
syndicate  which  owns  the  Mexico  Tram- 
ways system  is  successful  in  its  efforts 
to  obtain  the  return  of  that  property 
from  the  Carranza  government,  exten- 
sive plans  for  extensions  and  improve- 
ments will  be  carried  out. 

Trenton  &  Mercer  County  Traction 
Company,  Trenton,  N.  J. — The  Trenton 
&  Mercer  County  Traction  Corporation 
has  asked  the  City  Commission  of 
Trenton  for  permission  to  relocate  its 
track  on  a  number  of  streets  in  Tren- 
ton. The  company  wants  to  abandon  a 
part  of  the  line  on  Bridge  Street  and 
extend  its  line  to  the  new  municipal 
dock  along  the  Delaware  River,  using 
70-lb.  T-rail. 

Jersey  Central  Traction  Company, 
Keyport,  N.  J. — A  report  from  the  Jer- 
sey Central  Traction  Company  states 
that  it  will  rebuild  the  trestle  ap- 
proaches to  the  county  bridge. 

Dallas  (Tex.)  Railway. — The  City 
Commissioners  of  Dallas  are  expected 
to  issue  an  order  to  compel  the  Dallas 
Railway  to  build  an  extension  through 


the  Mount  Auburn  addition  to  the  city. 
M.  N.  Baker,  supervisor  of  public  utili- 
ties, has  directed  a  letter  to  the  Dallas 
Standard  Traction  Company,  which 
now  operates  a  short  line  in  Mount 
Auburn,  asking  authority  to  examine 
its  books  with  a  view  to  determining 
the  receipts  of  the  company  as  well  as 
to  place  a  valuation  on  the  property. 
The  residents  of  Mount  Auburn  have 
made  repeated  efforts  to  have  the  Dal- 
las Railway  take  over  the  line.  It  is 
probable  the  Dallas  Railway  will  be 
ordered  to  extend  its  Elm  Street  line 
through  Mount  Auburn. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Miami  Beach  .  Electric  Company, 
Miami,  Fla. — The  Miami  Beach  Electric 
Company,  which  proposes  to  construct 
an  electric  railway  at  Miami  Beach, 
also  plans  to  erect  an  electric  light 
system  and  ice  plant. 

Ironwood  &  Bessemer  Railway  & 
Light  Company,  Ironwood,  Mich. — This 
company  reports  that  during  the  next 
seven  weeks  it  expects  to  place  con- 
tracts for  the  construction  of  a  new 
brick  carhouse,  110  ft.  x  50  ft.,  at  Iron- 
wood. 

Kansas  City,  Clay  County  &  St. 
Joseph  Railway,  Kansas  City,  Mo. — A 

new  building  for  handling  freight  will 
be  constructed  by  the  Kansas  City,  Clay 
County  &  St.  Joseph  Railway  at  South 
St.  Joseph,  Mo.  The  company  will  also 
purchase  a  complete  armature  for  a 
1500-volt  rotary  converter. 

Jersey  Central  Traction  Company, 
Keyport,  N.  J. — A  report  from  the  Jer- 
sey Central  Traction  Company  states 
that  the  Monmouth  Lighting  Company, 
which  leases  the  former  company's 
power  plant,  is  constructing  an  addition 
to  the  station  and  will  install  a  502-hp. 
B.  and  W.  Sterling  boiler.  The  work 
will  be  completed  May  1. 

Trenton  &  Mercer  County  Traction 
Company,  Trenton,  N.  J. — A  new  engine 
is  being  installed  at  the  power  house 
of  the  Trenton  &  Mercer  County  Trac- 
tion Company  on  Lincoln  Avenue. 

Northern  States  Power  Company, 
Sioux  Falls,  S.  D. — Work,  it  is  under- 
stood, will  soon  be  started  on  the  erec- 
tion of  a  60,000-volt  electric  transmis- 
sion line  to  connect  the  Sioux  Falls  di- 
vision of  the  Northern  States  Power 
Company  with  the  company's  transmis- 
sion system  in  southwestern  Minnesota, 
between  Pipestone  and  Dell  Rapids,  a 
distance  of  35  miles.  A  new  3500-kw. 
steam  turbine  will  be  installed  at  the 
Sioux  Falls  power  house  to  take  care 
of  the  increased  loads,  which  will  be  se- 
cured over  the  new  line. 

Chattanooga  Railway  &  Light  Com- 
pany, Chattanooga,  Tenn. — The  power- 
house of  the  Chattanooga  Railway  & 
Light  Company,  which  supplied  energy 
for  the  operation  of  the  Lookout  Moun- 
tain Railway,  was  recently  destroyed 
by  fire,  together  with  considerable  ma- 
chinery, sheds  and  several  cars. 


C.  E.  Hague,  formerly  production 
engineer  of  the  Mid-West  Engine  Com- 
pany, Indianapolis,  Ind.,  has  been  ap- 
pointed sales  manager  of  the  American 
Steam  Conveyor  Corporation,  Chicago, 
lil.,  manufacturers  of  American  Steam 
Ash  Conveyor  and  other  ash-handling 
equipment. 

Chicago  Pneumatic  Tool  Company, 
Chicago,  111.,  announces  the  discontinu- 
ance of  its  office  at  Wichita,  Kan., 
and  the  transfer  of  stock  to  Eldorado, 
Kan.,  where  an  office  and  warehouse 
have  been  established.  The  company 
also  announces  the  opening  of  a  new 
office  and  warehouse  at  Tulsa,  Okla. 

H.  G.  Lewis,  sales  manager  of  the 
Electric  Sei-vice  Supplies  Company, 
Philadelphia,  Pa.,  has  recently  been 
made  vice-president.  Mr.  Lewis  has 
acted  in  this  former  capacity  for  many 
years  and  is  well  known  in  the  electric 
railway,  mining  and  power  fields.  He 
will  continue  his  work  as  sales  manager 
of  the  company. 

C.  B.  Finnell,  formerly  traveling  sec- 
retary to  the  general  superintendent 
of  the  C,  B.  &  Q.  Railroad,  and  later 
private  secretary  to  the  president  of  the 
Commonwealth  Steel  Company,  has  just 
been  appointed  private  secretary  to 
Walter  A.  Zelnicker,  president  of  the 
Walter  A.  Zelnicker  Supply  Company. 
Mr.  Finnell  is  president  of  the  Junior 
Chamber  of  Commerce  of  St.  Louis,  an 
organization  of  1000  members  of  the 
younger  business  men  of  that  city. 

Arthur  F.  Braid  has  been  appointed 
sales  manager  of  the  metal  and  alloy 
department  of  the  Metal  &  Thermit 
Corporation.  Mr.  Braid  came  to  the 
company  seven  years  ago  as  a  traveling 
salesman,  but  after  a  few  years  of  most 
successful  service  in  this  capacity  he 
was  appointed  assistant  superintendent 
of  the  Jersey  City  plant,  in  charge  of 
the  manufacture  of  carbon-free  metals 
and  alloys.  When  the  United  States 
entered  the  war  he  assumed  active 
charge  of  the  metal  sales  at  the  com 
puny's  New  York  office. 


New  Advertising  Literature 


Ohmer  Fare  Register  Company., 
Dayton,  Ohio:  Circular  containing  pic- 
tures showing  typical  interiors  at  the 
manufacturing    plant. 

Locomotive  Superheater  Company., 
New  York,  N.  Y.:  Bulletin  No.  Tl  on 
superheaters  for  stationary  power 
plants;  showing  construction  of  super- 
heater and  methods  of  application  to 
typical  burden. 

General  Railway  Signal  Company, 
Rochester,  N.  Y.:  Bulletin  135  on  abso- 
lute permissive  block  system  circuits. 
Sixteen  pages.  The  text  matter  and 
diagrams  of  a  paper  presented  at  the 
regional  meeting  of  the  Railway  Signal 
Association  of  Galveston,  Tex.,  on  July 
27,  1918,  by  one  of  the  representatives 
of  the  company. 
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Peacock  Brakes  from 
Coast  to  Coast 


f^\ 


Making  Safety  Cars  Safer 
in  Seattle 

When  you  realize  that  Seattle,  Washington,  serving  a 
population  of  400,000,  increased  travel  by  one-half,  while 
simultaneously  reducing  operating  costs  by  one-third,  you 
begin  to  realize  the  importance  of  good  brakes  on  Seattle's 
Safety  Cars.      Scores  of  those  Brakes  are  Peabocks. 

And  they  helped  cut  operating  costs  in  spite  of  the  steep 
grades  for  which  Seattle  and  other  Pacific  coast  cities 
using  these  brakes  are  famous. 

Peacock  Brakes  insure  business-building,  cost-cutting 
service  in  big  and  small  cities,  under  all  conditions.  Need  we 
say  more? 


Next  Stop— CAI.GAKY 


National  Brake  Co, 

Buffalo,  N.  Y. 
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BaixK^erQ  ^  E^i\giixe  er-« 


jForb,  Bacon  d  2>av(s, 


New  Orleans 


Engineers. 

115  BROADWAY 
NEW  YORK 


San  Francisco 


A 

STONE  &  WEBSTER 

Industrial  Plants  and  Building^s,  Steam  Power  Stations,  Water 
Power  Developments,  Substations.  Gas  Plants,  Transmission 
Lines.  Electric  and  Steam  Railroad  Work, 


NEW  YORK 


BOSTON 


CHICAGO 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


43  EXCHANGE  PLACE 
LONDON 


CONTRACTORS 
OPERATORS 
NEW  YORK 

CHICAGO 


SANDERSON  &  PORTER 

ENGINEERS 
REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 

HYORO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN  FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER    POLYTECHNIC   INSTITUTE 
WORCESTER.    MASSACHUSETTS 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

lllumlnatlntf  Bldg. 


YOUNGSTOWN,  OHIO 

Mahoning  Bank  Bids. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


ing    Engineera 
3ELPHrA,PA. 


Consultir 
PHILADE 

GAS  WORKS 
ELECTRIC  RAILWAYS 


The  Coal  &  Iron  National  Bank 
of  the  City  of  New  York 

Capital,  Surplus  &  Profits  $1,635,000 
Resources  Nearly  $10,000,000 


Offers  to  dealers  every  facility  of  a  New  Yoric 
Clearing  House  Bank. 


JOHN  A.  BEELER 

OPERATING  AND   RATE   INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANOERBILT  AVE.,  NEW  YORK 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  BIdg. 


CHICAGO 

784  Continental   &.  Commercial 
National    Bank   BIdg. 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING   ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND   MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


76  West  Monroe  St. 


CHICAGO,   ILL. 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraisal*,  Reorganization* 
6S3  Atlantic  Ave.,  Boston,  Mass. 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 
PUBLIC  UTILITIES 

FINANCE  OPERATION 

SUPERVISION  OF  CONSTRUCTION 

43  Cedar  Street,  New  York 


THE  P.  EDW.  WISH    SERVICE,  Inc. 

SuiU  1710  DETECTIVES  Suite  715 

Park  Row  BIdg.,  New  York        Board  of  Trade  Bldp.,  Boston 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,   Photometrlcal  and 

Mechanical  Testing. 

80th  Street  and    East  End  Ave.,   New  York,  N.  Y. 


Freflerick  Pariient 
Wm.  8,  Monroe 

A    I)    I.umly 
James  I.ymun 

SARGENT 

&  LUNDY,  Engineers 

1412  Edison  BIdg. 

,  72  W.  Adams  St.,  Chicago,  III. 
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American  BRrocE  Company 

Hudson  Terminal-SO  Church  Street,  New^^kk 


'Manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 


NEW  YORK.  N.  Y.      .     .      30  Church  Street 

Philadalphia,  Pa Widener  Building 

!Qoston,  Mass.      .     .     .      John  Hancock  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building 
PITTSBURGH,  PA.     .    .    .     Frick  Building 

Buffalo,  N.  Y.    .     .     .     ..  Marine  National  Bank 

Cincinnati,  Ohio       ...     Union  Trust  Building 

Atlanta,  Ga Candler  Building 

Cleveland.  Ohio  .  '.  .  i  Guardian  Building 
Detroit,  Mich.  .  Beecher  Ave:  &  M.  C.  R.  R. 
CHICAGO,  ILL.    .       208  South  La  Salle  Street 


St.  Louis,  Mo.      .      Third  National  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Duluth,  Minn IVolvin  Building 

Minneapolis,  Minn.  .     .  7ih  Ave.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept. 

San  Francisco,  Cal.      ....       Rialto  Building 

Portland,  Ore Selling  Building 

Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  St. 


Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 
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IS  up4<ydaie  G&o 

pHHsaidlm^Oam 
paves  HmeLaJboa;  & 
f^kmeif  for  ^Boston 
Wisva±^BaibmxfCjo. 


-•(-(jHnfeSfiSs. 


In  the  Spring  of  1916  the  Boston 
Elevated  Railway  Co.  installed  a 
Gilbert  &  Barker  Oil  Storage  Sys- 
tem   in    their    Eagle    Street    Car 


House.  This  outfit  consists  of  five 
sturdy  storage  tanks  of  ISO  gal- 
lons capacity  each  and  five  hand- 
operated  automatic  measuring 
pumps.  The  tanks  are  located  in 
the  car  house  basement  at  level  of 
pit  floor. 

Each  tank  is  piped  to  a  self- 
measuring  pump  in  the  oil  de- 
ivery  room  near  level  of  the  car 
tracks  in  yard.  In  front  of  each 
pump  is  a  separate  screened  drip 
funnel  and  a  filling  funnel  with 
flush  covers. 
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This  handy  installation  has 
given  very  satisfactory  service.  It 
avoids  w^aste  and  seepage  attendant 
with  leaky  barrels  and  reduces  fire 
hazard  to  the  irreducible  mini- 
mum. The  ease  of  draining  barrels 
into  tanks,  the  quickness  of  draw- 
ing oil — on  a  recent  test  one  gallon 
of  compressor  oil  was  drawn  in 
four  seconds  —  are  additional 
valuable  features  making  for 
economy  of  labor. 

This  G&B  installation  is  typical 
of  scores  of  others  with  Electric 
Railway  Companies.  The  great 
saving  in  time,  labor  and  oil  and 


"11 


the  elimination  of  the  fire  hazard 
commend  this  modern  Gilbert  & 
Barker  Pumps  and  Tanks  Outfit 
to  every  up-to-date  traction  com- 
pany. 


Today  is  a  better  day  than  tomorrow  to  write  for 
facts    and    Bgures.      Bulletin    60    will   bring   them. 

GILBERT  &  BARKER 
MFG.  CO. 

(Established  1865) 

Springfield,  Mass.,  U.  S.  A. 
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The  Victory  Loan  and 
American  Business 

npHE  average  American  business  man  has  taken  and  is  now 
-*-  taking  only  a  middle-of-the-road  position  regarding  the 
relation  of  Government  bond  issues  to  the  problems  of  American 
business  and  American  prosperity — and  more  particularly  re- 
garding the  value  to  business  in  getting  a  wide  distribution  of 
Liberty  Bond  holdings  among  the  public  as  a  whole. 


During  every  day  of  warfare  it 
became  clearer  to  all  that  the  one 
great  essential  to  victory  was  the 
unity  of  the  Nation.  The  most 
powerful  and  most  dangerous 
weapon  that  Germany  forged  against 
us  was  the  weapon  of  "propaganda" 
intended  to  bring  about  disagreement 
among  ourselves — jealousies — class 
divisions — group  hatred — dissension , 
the  one  weapon  that  could  defeat  us. 

Today  American  business  faces  a 
task  at  least  as  great  as  the  task  of 
wirming  the  war — the  restoration  of 
normal  business  activity  that  we 
may  have  prosperity  along  with 
peace. 

This  task,   too,  will  require  the 


united  endeavor  of  the  whole  Nation. 
It  cannot  be  accomplished  by  any 
one  group  or  class. 

Continued  unity  of  thought  and 
effort  by  the  whole  public  in  the 
support  of  the  Government  is  the 
greatest  safeguard  of  American 
business  today. 

That  is  a  doctrine  that  every 
American  business  man  should  prac- 
tise and  preach,  in  his  own  interest 
and  in  the  interest  of  the  country. 

The  success  of  that  doctrine 
depends  now  on  the  extent  to 
which  American  business  men 
help  to  bring  about  a  wide  dis- 
tribution of  the  securities  of  the 


Victory  Loan 


The  Government  Loan  Organization  has  pre- 
pared a  booklet  on  this  subject  which  every 
American  business  man  should  read  carefully 
and  thoughtfully.  Ask  for  a  copy  of 

The  Victory  Loan 

Itt  relation  to  American  Busineai  and  Protperity 


GOVERNMENT  LOAN  ORGANIZATION 
Second  Federal  Reserve  District 
LIBERTY  LOAN  COMMITTEE 
151   Fifth  Avenue  New  York 
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ENGINEERING  ECONOMY 
HAS  THREE  SIDES 

There  is  economy  of  material  costs,  and 
that  is  the  least  of  your  difficulties  with 
an  organization  of  our  purchasing  power. 

There  is  economy  of  conduct,  or  the  swift 
and  efficient  handling  of  the  work,  and 
we  will  show  you  our  record  on  that. 

Finally,  there  is  economy  of  conception, 
which  involves  the  ability  and  the  courage 
to  expose  either  excess  or  inadequacy  in 
the  formative  or  inceptive  stage  of  an 
industrial  enterprise. 

We  offer  you  advice  which  you  cannot 
buy  and  which  you  do  not  have  to  pay  for. 


_  1 1      THOMPSON  -  STARRETT  COMPANY 


5 


CHICAGO 


INDUSTRIAL  CONSTRUCTION 
NEW  YORK 


PITTSBURGH 
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Ohmer  Fare 

REGISTERS 


OHMER  Fare  Registers  are  made 
in  many  different  types  to  meet  the 
many  different  requirements  of  the 
electric  railways.  Every  Ohmer  Fare 
Register,  however,  whether  it  is  one  of 
the  small  city  type  machines  with  a 
capacity  of  but  three  or  four  fares,  or 
one  of  the  large  interurban  types  registering  over  a  hundred  fare  denomina- 
tions, is  built  on  the  same  principle.  Each  fare  is  clearly  indicated 
as  it  is  registered.  A  permanent,  untamperable  record  of  each  fare  is 
printed,  together  with  all  other  necessary  data. 


A  No.  39  Type  Ohmer  Fare  Register 


We  illustrate  a  No.  39 
City  Type  Ohmer  Fare 
Register  together  with 
its  printed  record.  We 
also  show  a  No.  52 
^  Interurban  Type, 
adapted  to  ordinary  in- 
terurban service. 


5   i 


■Let  us  explain  some 
of  our  other  types  to 
you.  Our  experience 
has  shown  that  we  can 
meet  everv  requirement  with  some 


4  23P  L 

4  23P  1. 

3  34P  0. 

2  25P  I. 

I  36P  0. 

12  27P  I. 

12  27P  I. 

n  27*  0. 

10  38A  I. 

9  29A  0.    39 

8  30*  I,    39 


8 
8 
8 
8 
39 
39 
39 
39 


0  0  0  0  0  0 

0  4  2  0  4  7 

0  3  5  0  3  2 

0  2  4  0  17 

0  0  7  0  0  9 

0  a  0  0  0   0 


0  0  0 

0  5  6 

0  3  6 

0  2  I 

0  0  8 

0  0  0 


0  0  0  4   0  0  .0  0 

1  9  8  4  0  9  .9  0 
I  6  3  *  0  8  .1  5 
10  6  4  0  5  3  0 
050*0250 
000   400. 0  0 


n 

7  4  7  0 

7  4  7  0 

7  3  9  3 

7  2  9  5 

72  0  1 

7  12  7 


0  7  2  0  7  4 

0  5  9  0  5  5 

0  3  4  0  3  4 

0  16  0  15 

0  0  0  0  0  0 


0  6  8 

0  4  3 

0  I  6 

0  0  3 

0  0  0 


2  4  7  4  12  3  5 

18  9  4  0  9  4  5 

13  8  4  0  6  9  0 

063403. 1  5 

0004  00. 0  0 


7  12  7 

7  0  1? 

6  8  8  8 

6  7  G  3 

6  6  6  6 


g   S  INS8 

§  5  27 

a  5  27 

a  5  27 

a  5  27 
o 

a  5  14 

i  5  '* 

a  5  14 

o 

a  5  14 

u  5  14 


scA  ^.M^u. 


Report  from  a  No.  39  Type  Ohmer  Fare  Register 

one  of  the  many  types  of  Ohmer  Fare 
Registers.  We  will  be 
glad  to  advise  with  you 
about  your  fare  collecting 
problems.  The  services 
of  our  experts  are  at  your 
command  without  obliga- 
tion to  you. 


A  No.  52  Type  Ohmer  Interurban  Type  Register 


Ohmer  Fare 
Register  Company 

Dayton,  Ohio,  U.  S.  A. 
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The  light  reversing 
mechanism  stands 
roughest  handhng 

When  the  end  of  the  line  is  reached  and 
there's  a  big  crowd  waiting  to  get  on,  your 
conductor  is  not  going  to  exercise  a  lot  of 
care  in  reversing  a  string  of  seats — but 


Hale  and  Kilburn  Seats 


stand[the  racket.  They  can  be  reversed 
in  a  jiffy  with  no  slambs  or  breaks. 
They're  easy  to  turn  without  effort  and 
their  light,  steel  parts  remain  remark- 
ably  free  From  breakage.  1  his  reversing 
mechanism  is  lighter^  than^,  others — 
which  helps,  also,  not  only  to  reduce 
maintenance  cost,  but  the  weight  of  the 
car,  as  well. 


Master  mechanics  are  enthusiastic  over 
them  and  frequently  keep  these  seats 
for  refitting  purposes,  after  discarding 
the  old  car  body. 

Hale  and  Kilburn  Seats  are  specified 
for  the  country's  most  progressive 
roads  because  correct  design,  flawless 
materials  and  honest  workmanship 
make  an  unbeatable  combination. 


Hale  &  Kilburn  Corp. 


Philadelphia 

Washington 

St.  Louis 

New  York 

Atlanta 

Detroit 

Chicago 

Louisville 

San  Francisco 

«»•'«. CHTfr 
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CSSHFARtS  TRANSFERS 


2  3  8  4/> 


International 
Fare  Registers 


Type  R-5.     Double  Register 


have  for  nearly  a  quarter  of  a 
century  been  and  are  today 
the  standard  equipment  of  a 
majority  of  the  Electric  Rail- 
ways and  City  Systems  of  this  country. 

Cars  equipped  with  Money  Counting  Fare  Boxes  need 
this  visible  and  audible  registration  of  the  Fare  Register  as 
an  additional  check  against  the  Fare  Box.  Where  Non- 
Registering  Fare  Boxes  are  used  a  Fare  Register  affords  the 
only  method  of  checking  against  the  Fare  Box.  Only  by 
their  use  can  the  registration  of  paper  tickets  and  transfers 
be  made. 

The  test  of  long  service  has  shown  the  International  to  be 
not  only  accurate  and  reliable  in  their  registration  but  so 
rugged  in  construction  as  to  give  enduring  service.    All 
parts  are  interchangeable,  repairs  few 
and  easily  made. 


Exclusive  Selling  Agents  for 
HEEREN  ENAMEL  BADGES 


The  International 
Register  Company 

15  South  Throop  Street 
Chicago 
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Type   R-10.     Single   Register 
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What  the  Ephrata  &  Lebanon  Traction  Co.  says  about 

MILLER  TROLLEY  SHOES 

operating  under  their  unusually  severe  conditions 

O 


UR  experience  in  operating  the  Miller 
Trolley  Shoe  extends  over  a  period 
of  eighteen  months. 


During  the  fall,  winter  and  spring  months  we 
are  troubled  with  very  severe  sleet  conditions. 
We  operate  20-ton  cars  singly  and  in  trains 
of  two  or  more  cars. 

Oftentimes  a  train  will  leave  the  Lebanon 
Terminus  and  have  practically  no  sleet  until 
after  it  passes  through  south  mountain. 
From  then  on  it  encounters  severe  sleet 
interference. 

The  ordinary  motorman  and  conductor,  after 
operating  their  train  for  a  number  of  miles 
without  sleet  conditions,  will  do  their  utmost 
to  finish  the  trip  without  placing  sleet  cutters 
on  in  the  middle  of  the  run.  This  makes 
conditions  very  severe  on  the  collector, 
whether  it  be  sliding  contact  or  wheel. 

We  run  at  a  high  rate  of  speed  and  our  road  is 
anything  but  straight.     When  we  employed 


a  6-inch  trolley  wheel,  it  was  necessary  to 
discard  it  at  from  4000  to  4500  miles.  With 
the  Miller  Trolley  Shoe,  it  is  only  necessary 
to  discard  the  sliding  contact  every  7000  or 
7500  miles.  The  shoe  itself  is  practically 
indestructible.  On  a  comparatively  straight 
road,  I  think  the  life  of  contacts  should  be 
nearly  double  what  ours  are. 

Our  cars,  being  all  steel  construction,  any 
noise  at  the  contact  point  of  the  pole  with  the 
trolley  wire  is  naturally  transmitted  to  the 
interior  of  the  car.  When  the  trolley  wheels 
run  at  a  high  rate  of  speed  the  bushing  very 
soon  becomes  worn  and  causes  a  very  objec- 
tionable rumble  in  the  car,  oftentimes  to  the 
extent  that  ordinary  conversation  between 
the  passengers  is  very  difficult  if  not  impos- 
sible. With  the  Miller  Trolley  Shoe  this 
objectionable  noise  is  entirely  overcome  and 
the  operation  is  very  quiet." 

Need  anything  more  be  said  about  Miller 
Trolley  Shoes  to  warrant  your  investigation? 


MILLER  TROLLEY  SHOE  CO, 

West  Newton,  Mass. 
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Here   is   the   New 
Columbia  Foundry 


Anything  in  the   Line  of  Castings 

GREY  Iron,  Semi-Steel  —  Bronze  Composition.  We 
will  make  any  casting-  you  desire  —  and  make  it 
well.  Whether  it's  a  6000-lb.  cast-iron  base  plate  for  a 
machine  tool  or  the  smallest  detail  that  can  be  poured, 
you  are  assured  of  a  high-grade  product.  Columbia 
foundry  facilities  are  now  equal  to  any  demand. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armature   and    Axle    Straighteners 

Armature  shaft  stralghtenem 

Armature  buggies  and  stands 

Babbitting  molds 

Bending  and  heading  machines 

Car-hoists 

Car  replacers 

Coil  Taping  machines  for  armature 

leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

W.   R.    Kerschner   Co.,   Inc.,   N.   Y. 

Holden  &  White,  InC;^  Chicago 

F.    F.    Bodler,    San    Francisco 

Railway   &  Power  Eng.  Co.,  Ltd.,   Toronto,  Ont. 


CAR  EQUIPMENT 

Armature  and  axle  bearings 
Armature  and  field  'CoiN 
Bearings   (axle  and  armature) 
Brush-holders   and   brush- holder 

springs 
Brake,  door  and  other  handles 
Brake  forgings,  riggings,  etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear  cases    (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beami  and  accessories 
Trolley  poles   (steel)    and  wheels 
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Gear  Blank 


:^ 


1^ 


X 


Street  Car  Wheel 


Doiible  Flange  Crane  Wheel 


Industrial  Wheel 


Turbine  Bucket  Wheel 


CAMBRIA 

CIRCULAR  ROLLED  AND 
FORGED  SECTIONS 


T 


32-Inch  Mill  Rolling  Ingot  Into  Round  Bar 

HESE  give  superior  service  because  of  the  thorough  work- 
ing which  the  steel  receives  at  every  step  in  their  manu- 
facture. 

For  instance,  one  of  the  first  operations  consists  in  rolling  a 
standard  ingot  into  a  cylindrical  bar  eleven  to  fifteen  inches  in 
diameter,  which  is  cut  into  blocks  varying  in  length  according 
to  the  w^eight  desired.  This  preliminary  working  produces  the 
very  beneficial  effect  of  giving  an  outer  rolled  surface  which 
eventually  becomes  the  tread  of  the  wheel  or  the  rim  of  the 
blank,  as  the  case  may  be. 

MIDVALE 

STEEL  AND  ORDNANCE  COMPANY 

CAMBRIA  STEEL  COMPANY 

General  Sales  Office,  Widener  Building,  Philadelphia,  Pa. 

District  Sales  Offices:  Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland, 

Detroit,  New  York,  Philadelphia,  Pittsburgh,  San  Francisco, 

Salt  Lake  City,  Seattle,  St.  Louis 

CONSOLIDATED  STEEL  CORPORATION,  1 65  Broadway,  NewYork, 

is  the  sole  exporter  of  our  commercial  products.  Address 

cJl  export  inquiries  to  them. 

"Wt  Want  Yoa  to  Become  Better  AcquatnteJ  With  Us"  Series.  Number  4-1. 
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Way  out  at  San  Antonio 

A-  li^  £^\T  W^  ^^^  ^^^^  °^  ^^^  Alamo  is  a  long, 

l»»Aw  V    Jl  C  long     way    from    Springfield, 

Mass. 

l^^v-wy^yH  '70fl  ^^^  ^^^  story  of  a  good  product 

'^^y  ^*  l^\^vl  travels  far  and  is  heeded  by  the 

wise  ones. 

Which  explains  why  the  Public 
Service  Company  of  San  Anto- 
nio uses  so  many  Boyerized  case- 
hardened  pins  and  bushings. 

No  matter  where  you  are  loca- 
ted, we  are  ready  to  serve  you 
with  these  truck  and  brake 
trouble  eliminators. 

ELECTRIC  RAILWAY  SUPPLIES 

P^mis  (arjruck  (ompanY 


SPRlNGnCLO     MASS 


Bemis  Trucks 
Case  Hardened  Brake  Plna 
Case  Hardened  BushingfS 
Case  Hardened  NuU  and  BoIU 


Mangfanese  Brake  Heads 
Manganese  Transom  Plates 
Manganese -Body    Bushings 
Bronze  Axle  Bearings. 
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Electric  Steel  Forged  Car  Axles 
and  Armature  Shafts 

Made  from  Electric  High-Grade  Steel 
Forged  and  Heat  Treated  J\^j^ 


Particularly  Adapted  to  ^^^^^^^ 

Electric  Railway  Service 

We  are  equipped  to  handle  the  forging  of 
axles  and  armature  shafts  from  our  own 
manufactured 

Electric  Furnace  Steel 

We  do  the  heat  treating  and  rough  or  finished 
machining.  We  solicit  your  inquiries  for  your 
rigid  requirements. 


Write   us  for  Comparative  Results 
of  Open  Hearth  and  Electric  Steel 


I  GENERAL  STEEL  CO. 

I     Public  Service  Building,  MILWAUKEE,  WIS. 
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What  Would  You  Think 
of  a  Manufacturer — 

- — who  wrote  to  you  with  a  lead  pencil — "We  are 
saving  much  money  because  we  do  not  use  type- 
writers and  telephones"?  You  might  well  wonder 
whether  his  merchandise  was  as  much  out  of  date  as 
his  business  methods. 

You  know  that  modern  time  and  labor  saving 
appliances  are  not  added  expenses,  but  that  they 
have  superseded  slower  and  more  costly  processes. 

The  concern  which  uses  your  business  paper  to 
tell  you  its  business  story  is  simply  using  a  modern 
piece  of  selling  machinery  to  make  it  easier  for  you 
to  buy  intelligently  with  the  least  waste  of  your  time 
and  theirs. 

For  the  right  kind  of  advertising  shortens  the 
distance  between  human  minds  just  as  certainly  as 
the  railroad  shortens  the  distance  between  places. 
It  is  still  possible  to  walk  from  New  York  to 
Chicago,  and  it  is  still  possible  for  a  business  to  get 
along  without  advertising,  BUT 

— bear  in  mind  that  the  seller  who  does  not  adver- 
tise does  NOT  save  the  cost  of  advertising,  for  it 
costs  more  to  do  the  work  of  advertising  by  other 
means.  Consistent  advertisers  are  progressive 
merchandisers,  and  it  pays  to  do  business  with  them. 

You    are    invited    to    consult    us    freely    about 
Business  Papers  or  Business  Paper  Advertising. 

THE  ASSOCIATED 
BUSINESS  PAPERS  INC. 

The  International  Association  of  Trade  and  Technical  Papers 

Headquarters,  220  West  42nd  Street,  New  York 


National  Druggist 

National  Petroleum  News 

Nautical    Gazette 

Nlordiwestern    Druggist 

Powrer 

Power   Boating 

Power  Plant   Kngineering 

Price  Current — Grain  Reporter 

Railway  Age 

Railway  Electrical  Engineer 

Railway    Maintenance    Engineer 

Railway   Mechanical   Engineer 

Railway   Signal   Engineer 

Retail    Lumberman 


Rubber  Age 

Shoe   rindings 

Slioe.  and   Leather  Reporter 

Shoe   Retailer 

Southern    Engineer 

Southern    Hardware   &   Implement 

Journal 
Sporting  Goods  Dealer 
Starchroom   Laundry    Journal 
Tea   and   Coffee   Trade  Journal 
Textile   World   Journal 
Timberman 
Transfer   and   Storage 
Woodworker 


LIST  OF  MEMBERS 

Each  has  subscribed  to  and  is  main- 
taining   the    highest    standards    of 
practice  in  their  editorial  and  ad- 
vertising service- 
Advertising   and    Selling 
American  Architect 
American   Blacksmith 
American   Exporter 
American    Funeral    Director 
American  Hatter 
American   Machinist 
American  Paint  Journal 
American  Paint  and  Oil  Dealer 
American    Printer 
American  School  Board  Journal 
Architectural    Record 
Automobile   Dealer   and  Repairer 
Automotive    Industries 
Boot  and  Shoe  Recorder 
Brick  &  Clay  Recorder 
Buildings  &  Building  Management 
Bulletin  of  Pharmacy 
Canadian   Grocer 

Canadian  Railway  &  Marine  World 
Candy  and  Ice  Cream 
Chemical    and    Metallurgical 

Engineering 
Clothier   and  Furnisher 
Coal  Age 

Coal   Trade  Journal 
Concrete 
Cotton 
Daily  Iron  Trade  &  Metal  Market 

Report 
Domestic   Engineering 
Dry   Goods   Economist 
Drygoodsman 
Dry   Goods   Reporter 
Electric   Railway    Journal 
Electrical    Merchandising 
Electrical  Record 
Electrical    Review 
Electrical    World 
Embalmers'   Monthly 
Engineering  World 
Engineering   and  Mining  Journal 
Engineering  News-Record 
Factory 

Farm   Machinery — Farm.   Power 
Foundry    (The) 

Furniture  Manufacturer  &  Artisan 
Furniture  Merchants'  Trade 
Journal 

Gas  Age 

Gas   Record 

Grand  Rapids   Furniture  Record 

Haberdasher 

Hardware  Age 

Heating   &   Ventilating  Magazine 

Hide   and   Leather 

Hotel   Monthly 

Illustrated   Milliner 

Implement   and  Tractor  Age 

Industrial    Arts   Magrizine 

Inland    Printer 

Iron    Age 

Iron    Trade    Review 

Lumber   Trade    Journal 

Lumber    World    Review 

Manufacturers'    Record 

Manufact'irin^   Jeweler 

Marine   Engineering 

Marine   Review 

Metal   Worker,   Plumber   &   Steam 
Fitter 

Mining  and   Scientific  Press 

Modern    Hospital 

Motor    Age 

Motorcycle    &    Bicvcle    Illustrated 

M)tor  World 

National  Builder 


ipril  5,  1919  ElectricRailwayJournal  5T 

itMiiimiiiiiiiiimiiiiiitiiiiiiiiiiiiiimiiiiimiiiiiiiMiiiiiMiiitiMiiiHiiiiiiniiiiitiiiiiiiiiiiiiMiiiiiiuiiimiiiiiiiiiiimiiiMiiiiiiiiiiiiiiiiiiuiiiiMiiii 


"STANDARD" 


Steel  Tires 
,  Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

t  ^  f         'T/ie  'Standard'  Brand  on  your  material        f  C  f 
N^wM^       IS  an  assurance  of  eventual  economy."       M^Ov^ 

BRAND  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 

MEXICO  CITY 
LONDON,  ENGLAND 
PARIS,  FRANCE 


CHICAGO 

RICHMOND 

ST.  LOUIS 

SAN  FRANCISCO 

HAVANA,  CUBA 

NEW  YORK 

MONTEREY,  MEX 
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THERE  ARE  THREE  VALUES 
FOR  RAILWAY  COMPANIES  IN 
THE  SPECIFICATION  and  USE  OF 

CYPRESS 

"THE  WOOD  ETERNAL" 

for  Crossarms,  Car  Material, 
Fencing,  Station  Construction 
and  similar  railway   purposes: 

First,  the  vastly  longer  life  of 
the  material  itself.  All-Heart 
Cypress  is  pretty  nearly  proof 
against  the  action  of  decay. 

Second,  the 

SAVINGS  OF  LABOR 
COSTS  IN  YOUR  MAIN- 
TENANCE   WORK 

Obviously  the  longer  the  serviceable  life 
of  the  lumber  you  use,  the  less  you  are 
going  to  have  to  repair  and  replace.  That 
of  course  means  not  merely  saving  in  cost 
of  material,  but  also  saving  in  the  much 
bigger  item — cost  of  labor. 

Third,  when  you  specify  Cypress  you 
can  know  definitely  that  you  get  what 
you  pay  for  IF  you  see  THIS  MARK. 
This  mark  ^£^\S^  is  on  the  ends  of 
every  piece  ^JMZIj'  of  Cypress  cut  by 
the  responsible  mills  in  this  Association. 
It  is  a  guarantee  that  the  material  bear- 
ing it  is  made,  and  graded  at  the  mill,  in 
accordance  with  the  scrupulously  high 
standards  demanded  by  this  Association 
and  the  best  customers  of  its  members. 

These  values  are  worth  getting.  The 
facts  are  worth  remembering. 

Our  data  is  at  your  service. 

SOUTHERN  CYPRESS  MFRS.'  ASS'N 

1265    Hibemia    Bank    Building,    New    Orleans,    La.    or 
1265    Heard    National    Bank  Building,  Jacksonville,  Fla. 


Safety  with  600  Volts 

insured  by  using 

Krantz  Railway-Type 
Safety 
lAf  X  Panel  Boards 
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TRADE    MARK 
REG.  U.  3.  PATEMT    OFFICE. 


The  StandsiFd  for  Mnbber  Insulation 


Power  Cables — Signal  Wires — Car  Wires 
Motor  Leads,  etc.,  etc. 

Steel  Armored — Lead  Covered — Braided 


We  Manufacture 
Okonite  (Rubber)  Insulated  Wires  and  Cables  Okonite  Tape 

Varnished  Cambric  Insulated  Wires  and  Cables       Manson  Tape 

Samples  and  Estimates  on  Application 


-(Rubber  Insulating) 
-(Rubber  Filled  Cloth) 


I  THE  OKONITE  COMPANY,  Passaic,  New  Jersey 

I  CENTRAL  ELECTRIC  CO.,  Chicago,  111.,  General  Western  Agents 

=  F.  D.  Lawrence  Electric  Co.,  Cincinnati.  O.     Novelty  Electric  Co.,  Philadelphia.  Pa.     Pettingell-Andrews  Co..  Boston.  Mass.  1 
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Q(^M}Q 


You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information  and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  manufacturers  as  part  of  their  standard  equip- 
ment Also  insulates  steam  pipes,  etc  Shell  is  seamless  drawn  steel,  nipples  are 
machined  from  steel  rod,  and  insulating  material  is  Macallen  Vulcanite  Compound, 
not  affected  by  heat  or  oil — practically  indestructible. 

May  We  Send  Our  Catalog? 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 


SI 
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HE  TD^L 


The  ECONOMY  is  the  pioneer  that  opened  up 
the  renewable  fuse  field.  This  is  the  fuse  with 
the  incomparable  renewal  element — the  "Drop- 
Out"  Link. 

An  inexpensive  "Drop-Out"  Renewal  Link 
restores  a  blown  Economy  Fuse  to  its  original 
efficiency.  It  does  away  with  the  need  of 
powdered  filler.  Even  a  novice  can  replace  the 
link  and  renew  the  fuse  in  a  jiffy. 

ECONOMY 

Renewable  FUSES 
and  "Drop-Out"  Renewal  Links 

are  used  in  thousands  of  plants,  large  and 
small,  representing  all  branches  of  industry. 
Their  efficiency  and  economy  have  been  proved 
over  and  over.  They  are  uniformly  accurate 
in  rating.  As  compared  with  the  use  of  one- 
time fuses,  they  cut  annual 
fuse  maintenance  costs  80 
per  cent. 

In  the  course  of  a  year  the 
average  plant  runs  up  a 
considerable  bill  on  fuses. 
The  economy  effected  by 
the  Economy  Fuse  is 
worthy  of  your  notice.  A 
comparative  fuse  test  will 
quickly  convince  you  of 
this,  as  it  has  innumerable 
others  in  the  electric  trac- 
tion field. 

Write  for  Catalog  17 

ECONOMY  FUSE  & 
MFG.  CO. 

Kinzie  and   Orleans  Sts. 
CHICAGO,  U.  S.  A. 

Sole  manufacturers  of  "  A  R  KLESS" — the 

/S/on- Renewable  Fuse   with  the    100 

Per  cent.  Guaranteed  Indicator 

ECONOMY  FUSES  ARE 
ALSO  MADE  I N  CA  NADA 
AT  MONTREAL. 


YALE 


Hoists 
of  Steel 

Fifty  years'  experience 

has  taught  us   how  to 

build  Yale  Spur-Geared 

Chain  Hoists 


THE  skill  of  the  designing 
engi  neer;  the  research  of 
the  metallurgicalengineer;the 
use  of  one  steel  for  wearing 
parts;  the  use  of  another  for 
load  tension  and  shocks;  the 
choice  of  a  steel  for  torsional 
strains;  the  adaptation  of 
heat  treatments;  the  excep- 
tional workmanship;  the  ex- 
acting inspections  and  rigid 
tests  all  result  in  the  Yale 
Hoist. 

'From-Hook-to-Hook- 
a-Line-of-Steel' 

For  sale  by  Machinery  Supply 
Houses.  Catalog  18D.  tells  all 
Do  you  want  a  copy? 

For  a  Factory  Locking 
Equipment  use  a  Yale 
Master-key  System. 

Write  for  Particulars 

The  Yale  &  Towne  Mfg.  Co. 
9  East  40th  Street       New  York  City 
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Compressors  for  Air  Brake  Equipment — 

Lubrication — 


The  thoroughness  with  which  this 
important  detail  has  been  worked 
out  is  an  index  to  the  complete 
design  and  careful  construction  of 
these  improved  compressors  for 
air  brake  equipments. 

Let  us  tell  you  more  about  them. 
Send  for  Bulletin  1S2S-A. 


^ 
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Milwaukee.  Wis.  tJJ. 
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IN  CASES  OF  NECESSITY 


In  the  present  construction  era  the  demand 
for  railway  extension  makes  It  imperative 
that  more  attention  be  given  to  the  selection 
and  use  of  explosives  in  grading,  tunneling 
and  other  cases  of  necessity. 

The  introduction  of  RED  CROSS  Explosives 
and  the  use  of  correct  detonation  methods 
are    steps    that    speed    up    road    building 

by  making  possible  greater  daily 

progress. 


Red  Cross  Explosives  are  manufactured  by 
the  largest  makers  of  explosives,  whose  cen- 
tury of  experience  enables  them  to  pro- 
duce explosives  especially  adapted  to  the 
requirements  of  railroad  construction  —  in 
fact,  to  make  explosives  for  every  blasting 
condition. 

For  information  about  Red  Cross  Explosives, 
write  for  a  free  copy  of  our  "High  Explosives 
Catalog."     Address  Advertising  Division, 


E.  I.  du  Pont  de  Nemours  &  Co. 

Wilmington,    Delaware 
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NOARK  FACTORY  TESTS  INSURE  PERM ANENT  SERVICE 

The  High  Factor  of  Safety 

in  "Noark"  Renewable  Fuses 

BOTH  in  the  careful  manufacture,  where 
the  best  raw  materials  and  experienced 
designing  meet — and  in  the  constant  factory 
tests  throughout  each  step  in  the  making  — 
there  is  the  assurance  that  when  you  use 
"Noark"  Renewable  Fuses — you  safe-guard 
your  equipment  with  the  best  of  this  type. 
"Noark"  Renewable  Fuses  forged  to  the 
front  from  the  moment  they  were  put  on  the 
market,  because  of  their  many  superior 
features.  They  stay  there  because  of  the 
service  they  give. 

To  the  Trade:  "Noark"  Renewable 
Fuses  and  all  other  Johns-Manville 
packaged  materials  are  distributed 
strictly  through  jobber-dealer  channels 
on  a  basis  that  means  profits. 

H.  W.  JOHNS-MANVILLE  CO. 

New  York  City 
1  QJFactories — Branches  in  63lLarge  Cities 


gi<,ad*> 


Manufactured  by 
the  Johns  -  Pratt 
Co.,  Hartford,  Ct., 
H.  W.  Johns-Man- 
ville Co.,  Sole 
Selling   Agents. 


Asbestos> 

and   lis   dllird   products 


And   *lso   ihrough- 


jOHNSMANVIUE 

CdnMTvaoon 


OHNS-MANVILLE 

ELECTRICAL    MATERIALS 
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There  is  a  good  story 

about  Kipling 

A  friend  sent  him  a  copy  of  a  magazine  with  the  adver- 
tising pages  torn  out.  Kipling  wrote  back :  "Send  me  the 
ads  next  time.    I  can  write  stories  myself." 

This  reminds  us  of  a  concern  in  Pennsylvania  that 
subscribes  to  four  McGraw-Hill  papers  just  for  the 
Searchlight  ads. 

Do  you  read  the  Searchlight  Section  of  this  paper  each 
week?  If  not,  you  may  be  passing  up  a  great  oppor- 
tunity. These  ads  are  up-to-the-minute  news  of  the  in- 
dustry this  paper  covers — a  true  barometer  of  business 
conditions;  some  of  them  may  be  published  just  for  your 
benefit.  Be  sure  and  look  them  over  every  week.  Start 
now/ 


Read  the  Searchlight  Section  in  this  issue 
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I  This  Hydraulic  Bender  Will 

j  Bend  Your  Conduit  Pipe, 

I  Straighten  Trolley  Poles,  Etc., 

I  Rapidly  and  Accurately 

I  It  is  built  in  standard  sizes  of  thirty  to 

I  forty  tons  capacity,  sufficient  to  bend  one- 

I  inch  to  six-inch  pipe. 
I  The  base  is  ribbed  so  that  the  lower 

I  bending  block  may  be  placed  wherever 

I  desired.    One  set  of  blocks  is  needed  for 

I  each  size  of  pipe,  the  change  from  one 

I  size  to  another  being  readily  made. 


30-Ton  II}>lraulic  Itender 
KendinK   4    in.   Pipe 

We  build  many  sizes  of  hydraulic  benders.  All  as  carefully  designed  as  the  above 
to  give  the  user  the  best  service.  Wherever  car  frames,  rails,  pipe,  shafting,  etc.,  is 
bent,   one   of  our   many   benders   can   invariably   be   profitably   used. 

Our  line  of  over  4000  complete  machines,  including  jacks,  punches,  shears,  accumu- 
lators, pumps,  presses,  valves,  fittings,  packings,  etc.,  is  illustrated  and  described  in 
catalog  form,   free   for   the   asking. 

Write  for  Catalogs 

The  Watson-Stillman  Co. 

Engineers   and   Builders   of   Hydraulic   Machinery 

46  Church  Street,  New  York 

Chicago — McCormick  BIdg. 

259  i 

KlHltliMillHiiiiiuiiilllMiiiiiiuiuiliiuiiiiiiniiniiininiiniiniiinHiMinrHiiiiMiiiiniiiittiiiiitiiiiiinliilniiiuniiiNliilMiiMiiiiiiiiliMnrMlilliniinMiiiiiuiiiiriiliiiiMiiiuiiliiiHiiiiiniiiiMiiiiiii^ 


Ground  Floor 

Proposition 

For  You 


Engineers  specify 
"  PRUDENTIAL  '* 
Buildins:s  and  save 
your  clients'  money. 
Secure  an  agency  and 
earn  money  for  your- 
self. 


ii 


P 


RUDENTI AL"  steel  buildings 


Are  made  of  steel  plates,  heavily  galvanized 
and  formed  by  powerful  presses  into  stand- 
ard unit  sections. 

Use  these  sections  to  build  your  freight  shed, 
when  no  longer  needed  take  it  down  and 
reassemble  it  as  signal  boxes,  or  move  it 
over  to  the  new  construction  work  and  turn 
it  into  a  bunk  house. 
These   are  but   a  few  of  the  many  applica- 


tions for  "Prudential."  If  you  really  wish 
to  save  money  for  your  company,  before 
building  anything  you  will  ask,  can  it  be 
made  the  "Prudential"  way,  for  a  "Pruden- 
tial" Building  saves  you  money  as  long  as 
it  is  on  the  job. 

Write  today  for  full  particulars — 
Catalog  230 


THE  C.  D.  PRUDEN  COMPANY,  Inc. 

Bayard  and  Warner  Streets,  Baltimore  56  Pine  Street,  New  York 
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Metal 
Fare  Tokens 


Enlarged  to  IJ  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tokens. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 

Established  1802 

Waterbury,  Conn. 


New  York 
Chicago 


Boston 
Detroit 


BOUND-BROOK 

GRAPHITE  AND  BRONZE.  TRADE  MARK  REG.  U.  S.  PAT.  OFF. 

Trolley  Wheel  Bushings 

The  less  attention  your  trolley 
wheel  bushings  require,  and  the 
longer  they  last,  the  lower  go 
your  maintenance  costs. 

Plain  bushings  are  costly  at  the 
best,  for  they  present  a  problem 
in  lubrication  which  demands 
constant  watching — an  excessive 
expenditure  of  time  and  labor. 

Bound  Brook  (Oil-less)  Trolley 
Wheel  Bushings  eliminate  much 
of  this  care  and  expense — for 
they  are  always  adequately  lub- 
ricated, whether  attended  to  or  - 
not. 

Whatever  slight  difference  there 
may  be  in  the  initial  cost  is  more 
than  offset  by  their  long  wearing 
qualities  and  economy  of  main- 
tenance. 

For  Bound  Brook  Bushings  last 
far  longer,  under  every  condition 
of  service,  than  any  other  bush- 
ing of  whatever  type. 

AllGenuintGraphiUd  Oil-less  Bushings  have 
always  been  made  at  Bound  Brook,  U.  S.  A. 

Bound  Brook  Oil-less  Bearing  Co. 
Bound  Brook  New  Jersey 

Detroit  Office:  17Z3  Ford  Bldr. 

"Specialists  in  the  manufacture  oj  Oil-less 
Bushings  for  more  than  a  third  of  a  century" 
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THERE  is  no  rapid  transit  ticket  style  too 
exact,  or  requirement  too  great  for 
Weldon,  Williams  &  Lick.  Accuracy  on 
time  deliveries  and  quality  work  are  your  assur- 
ance. An  efficient  personnel  and  a  highly  de- 
veloped and  specialized  printing  establishment 
are  other  reasons  why  many  of  the  largest  users 
of  serial  coupon  books,  stubs  and  singles,  strips, 
everything  in  the  ticket  line,  are  content  to  leave 
their  work  in  our  hands. 


Submit  your  requirementi  or 
send  for  one  of  our  specialists. 


Weldon,  Williams  and  Lick 

Fort  Smith,  Arkansas 


"Specialist*  in   Numbered   Printing" 


©0©©©<50®®©0©®©©©©©©©0®0©0©©0©0©0®0©0©00©©®©©©® 


Cuts  1%  In. 
from  the  edge. 


The  Dies  for 

B-V  Punches 

Are  Made  of  Tool  Steel 

That  is  why  they  are  superior. 

The  B-V  quahty  never  fluctuates.     It's  staunch 

and  true  in  every  punch  of  our  100  varieties. 

Orders     can     be     promptly     filled 
owing  to  our  augmented  facilities 

BONNE Y-VEHSLAGE  TOOL  CO. 

61  New  Jersey  R.  R.  Ave. 
•  Newark,  N.  J. 


Cuts  %  in.  from  the  edra. 


Cuts  1  in.  trcm  the  edge. 


•IfHWUX 

Miait.TWl 


DAVTm 

•    •    • 


Cuts  1  in.  from  the  edge. 


©©©©©©©©©©®©©©©©©0©®©©©©©©0000C500©©000©©00©®©0 
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Better  Lubrication 

with 

HENSLEY 
TROLLEY  WHEELS 


Due  to 
THIS 


There  is  a  grease  cavity 
around  the  hub.  When  the 
wheel  revolves,  the  centrif- 
ugal force  drives  the  lu- 
bricant to  the  outer  portion 
of  the  cavity.  It  is  caught  in  slots  and 
automatically  fed  to  the  wearing 
surface  of  the  spindle. 


Like  THIS 


Thirty  miles  an  hour  means 
30  revolutions  per  second 
for  the  trolley  wheel.  This 
requires  perfect  lubrication. 
And  the  swifter  the  speed 
the  lubrication  with 
HENSLEY  Force  Feed  Trolley  Wheel. 

Let  us  send  you  full  particulars. 


April  5,  1919 


BIOC 


The  Tribloc  is  the  kind  of  "helper"  that  will 
handle  any  sort  of  a  load  quickly,  surely  and 
safely.  It  doesn't  lag  or  slip,  doesn't  get  in  the 
operator's  way,  doesn't  break  down  on  the  job. 
It  can  do  more  than  a  gang  could,  without  the 
confusion,  and  in  far  less  time.  For  shifting 
massive  pieces  or  placing  heavy  molds,  it 
saves  time,  effort  and  men. 

The  planetary  gearing,  all  steel  working  parts 
and  the  patented  loop  hand  chain  guide  insure 
strength,  durability  and  safety  in  operation  at 
any  angle  or  speed.  A  Tribloc  is  so  efficient 
and  so  well  made,  we  guarantee  it  for  five  years. 
You're  as  safe  in  buying  it  as  the  workmen  are 
in  using  it. 

A  Tribloc  is  the  extra  "help"  you've 
been  n  eeding.  Ask  for  our  Catalog  No.  3 
which  gives  details  and  prices. 

Ford  Chain  Block  &  Mfg.  Co. 


Second  and  Diamond   Streets,  Philadelphia,  Pa. 


OVER  SMS  BEPPESENTATIVC 


<StSMoS>*'-'-IED  MACHINEBY  COMPANY  OF  AMERICA  <-TSTiiSa> 

^^        -^"^  lap   ■RQAOWAV.    NtWYOBK.OS.A  ^WfcmwMm^- 


2150-D 
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Brushes  can  be  easily  inspected 
and  renewed  —  recessing  of 
brushes  is  unnecessary  and  con- 
stant brush  pressure  is  assured. 
No  pigtails  required. 
Like  the  Anderson  Line  to 
which  they  belong — they  are  de- 
pendable. 

Albert  &  J.  M.  Anderson  Mfg.  Company 
289-93  A  Street,  Boston,  Mass. 

Established  1877 
BRANCHES: 
New  York.  135  Broadway.     Chicago.  10.5  So.  Dearborn  Street.    Phila- 
delphia. 429  Real  Estate  Ti-ust  Bldsr.    London.  E.C..  48  Milton  Street. 


Protect  Your  Commutators 


Lindall 
Brush  Holders 


eliminate  "brush  chatter"  and  prolong 
the  life  of  your  commutators.  Perfect 
contact  is  secured  under  all  sorts  of  con- 
ditions. 

Lindall  Brush  Holders  increase  operat- 
ing efficiency  in  more  than  one  way. 


TRADE 


MARK 


Reg.  U.  S.  Pat.  Off. 


niiiiiiiiniiiiMiiiiiiiiiiiitiiiiiiiiriiiiiriiiiiiiiiiimiiiiiiiiit i iiMiMniiMiiiriiiiiniiiiniiiiHMiiiiiiMiiirMiiiiMiiiiinitiiiiiiMtiiiiiiiMiiimiiiiiiiiimiiiiiiiiiimiiiHuiiimiiiiiiiiiiiiiiiiiiiimiiiMiiiiiiiiiitiiuiiMiiiniiHiMimiiiniiiitniiiiiiiiiiiiiiimiii^^^ 


^R.= 


H.^ 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.  H.  TRUCK 


Mounted   on   26-in.   Wheels   with   Springs   Over  Journal   Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down. 

SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base   5   ft.   2   in.     For   Car  EASY 

Bodies  weighing  16,000  to  22,000  lb.  RIDING 

Motors  Inside  Hung.  . 


Journals  3%  x  7  M.  C.  B.  Type. 
Height  from  Rail  to  Body  Bolster, 
22^   in.     Brakes  Inside  Hung. 


TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.  Y. 

SPECIFICATIONS   ON   REQUEST 


Established  1892 


SEND    FOR    PORTFOLIO 
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WEATHERPROOF  WIRE  I 

AND  CABLE  I 

PAPER  INSULATED  I 

UNDERGROUND  CABLE  I 

(Single,    Duplex  and  Three    Phase)  S 

TROLLEY  WIRE  I 

(Round,  Grooved   or  Figure  8)  i 

BARE  COPPER  WIRES  AND  I 

CABLES  I 

MAGNET  WIRE  I 

(Cotton   or   Asbestos)  = 

Amarieanite  Robber  CoTcred  Wire  Galvanized  Iron  and  Steel  | 

IncandeKent  Lamp  Cord  Wire  and  Strand  | 

AMERICAN    ELECTRICAL    WORKS  | 

PhiUipsdale.  R.   L  | 

g        Boston,  17<  Federal;  Oilcago.  112  W.  Adams:  Cincinnati,  Traction  BIdi.:  i 

=       NewYork,  238  B'way:  San  Francisco,  812  Howard:  SeatUe.  100  1st  Ave.  So.  | 

BiltiiiiniiiiiiiiiiriiiiiiiiiitMiiiiiiiiriiiiiMiiiiiiiiiriiiiiiiiiiiiiitiiiiiiiiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiimiiiiiiiiiiriiiiiiiiriiiiiiiimiiiiiMiiiiiiifi 

^iiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiuiiiiiiiiiiiriiiJiriiiiiiiiiiiiiiiiiiiiiiiiiiriijjiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitnu 


aniiimiiiiiiiniitMiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiriiiiiMiiitiiiiiiiiiMiiiiiiiiiiiiiiiiiitiiiiiiiiiniiiniiiiiiiiiiniiiiiiritiiiiiitiiiiniiiiiiiiiiiMii: 

I        JOHN  A.  ROEBLINGS  SONS  CO.        I 

I  TRENTON,  NEW  JERSEY  | 

=  Manufacturers  of  = 


RDEBllND 


I  RUBBER  COVERED  WIRE  I 

I  WEATHERPROOF  WIRE  I 

I  LEAD  ENCASED  CABLES  I 

I  MAGNET  WIRE  I 

I  ALL  KINDS  OF  INSULATED  WIRE  | 

Fjilifiitliniilti  'liiiiiiitiiiiniiiniiiitiiiniiiiiiiiiiiiiiniiiiniiirMiiiMiiiiiiiiiiiinriiiiiiiiiiiiniiiintiiiiniiiiiMiiiiiiiiiiiiiiniiiiiiilliiiiiiiR 

aniiiiiiniiiuniniiiiinniinittrinntniiiiiiiiMniiuniiNiiiiriniiiiiiriiiiiiiiiiiMiiriiifMinMiiiiiiiiiiriiiiiiinrMMiirtiiiiiiirtiiiiiiiniiiMn; 


TIES 


UPPER  MICHIGAN  WHITE  CEDAR 

WHITE  MARBLE  LIME  CO.,  (Cedar  Dept.,)     Manistique,  Mich. 


I      1  Ajk^ 


riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirriiiiiiiimiiHiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiHiiHiiriiiiriiiiiiiiiiriiiiiiiiiriiiiiiiiiriiiiniiiiriiiiiiiiiiiiiiiiiiiiiir 
liilllllluiliiniiiiiiiiiiriijiiiiiiiitiiiiiniiiiiiiiiiiiiirftiiiiMiiiiiiiiiiillirillirMiiiriiiiiiiiiiMiiiiiiliiililiiiiitiiiiiiiiiiMiiiiiiiitlllllillllMllllu 

"NATIONAL" 

I   TUBULAR  STEEL  POLES    | 

1  For   electric    traction   lines    and    power    transmission.  | 

I  (.Atk  lor  "NATIONAL"  Bulletin  No.  14  = 

I  "NATIONAL"    Tubular  Steel  Poles)  | 

I      NATIONAL    TUBE  COMPANY,  PITTSBURGH,  PA.      | 

-~illilllllllllliijiiMjiiiiiiiiiiiiiiiiiiiilllir iiriiiiiiiii iiilililiiiiiiiiijiiiiiiiiiiiHiiij riijiiini iiriiiiiiiiiiiiiiiriiiriiiiiiiir 

^luiiimiiiiiiiiitiiiiniiiuiiiiitiiiiniiiiiMiiniiiitiiiiniiiiniiiitiiiiniiiiiiiiiiiiiiiiMillriiiiiiiiKiiiiiiiiiiiiiiiiHiiiuuiiiiiiiiiiiitiiiiiiiiiir; 

I      Chapman 

I  Automatic  Signals 

I  Charles  N.  Wood  Co.,  Boston 

TtmiiiimriiiiiiHiiiMiiiMiimiiiiiiiiiiiiiimiiiiiiiimiiiiiiMriMi iiiinniiniimMiriiiiiHiiiiMnmnirniiiHiiiiiimiiiniiiiiimiiiiiiM^ 

^iiumiiimiiiumiiiniiiiiiiiiiiiiiniiiiiiuiiiiiiiiiiiiitiit iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiminiiiiiiiiiiiiiiiiiiiiiiiiiiU: 

FEDERAL  SIGNAL  CO.  |  I 

ALBANY,  N.  Y.  |   | 

CONSULT  OUR  ENGINEERS  ON  YOUR  i    I 

SIGNAL  REQUIREMENTS  f    I 


P.    &    H.    Butt- Treating    Cuts    Maintenance 
Costs.    Why  ?   Thorough  Efficient  Treatment. 

PAGE  &  HILL  CO. 

Minneapolis         Chicago         Kansas  City         Houston 

r.miirnMiiMiimiiiiMiiimiimMiiiniuiiiirmiimMnNUtiMiuiiiimiiiiNiiimiiirniiniiiiiiiiiiimiiiimiiiiiiiiiiimiimiiimiMiiiimiia 


uiiiiniinMiniiniiiiuiiiiniiiiiiiinMnMiiMiiiiitMiiiMiiiiiniiiniiiiMiiiiiiiiiiiitiiiiiiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiir^ 

I  THE  LINDSLEY  BROTHERS  CO.  | 
I  «"»•"•  "Good  Poles  Quick"' 


Northe 


i  Qnlek  Shipments  Rooms  833  834,  72  West.  Adams  St.  Butt  Treating  1 

=  from  our                           mrPAnn    n  i  Open  Tank  and  i 

=  HlnneapolU                         CHIOAOO,  ILL.  "Hot  and  Cold"  i 

S  Yard                         Spokane  —  St.  Lonls  Proeeases  s 


62  Tanderbllt  ATenae,  New  Tork.  Monadnock  Blo<^.  Cblca(»      = 

s  118-130  New  Hontromery  St.,  Sao  Francisco.  CaL  i 

^iiiiniilHlllliniiiir liiriiiriiiHniliiliiniiiiriiiiiiiiiiiii r 'niiuiiill i jiiiri i iiiliuiiiii il 

|"<"ii"" iiiiiiiiiiijiiiiiiiiijijriiiiiiiij I iiiiiiiiiiir I rill i iiiiiii iinu my i u 

DREW  MONEY  SAVERS 

Drew  Motorman's  Safety  Mirrors — Prevent  Accidents  = 

■Jrew  Pole  Sleeves — Make  Old  Steel  Poles  as  Good  as  New  S 

Samson  Splicers — "Least  cost  per  car  Mile."  = 

Drew  Frocs  and  Crosslnffr— Obviate  "trolley  off  "  f 

Drew  Clinch  Ears — Absolutely  dependabla.  § 

Send  for  Drew  Catalogue  No.    18  S 


I    DREW  ELECTRIC  &  MANUFACTURING  COMPANY  I 

I       Offices  and  Works,  1016  E.  Michigan  St.,  Indianapolis,  Ind.  I 

-iillilllliiiiiin iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiniiii II IIIIIII iiiiiiiiiiiiiiiiii miiiiiiiiiii muf. 

aiiiiiiiiiniiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiu 

I  THE    WEISS    SWITCH     LOCK 

I              PREVENTS    SPLIT    SWITCHES  f 

1        A  poBltive  lockinr  switch  lock  that  locks  rlgrht  and  left.     Water-  I 

=        proof,  non-freezable,  mud-proof  and  sand-proof.     Simple  In  con-  s 

s        Btruction,   perfect  in  operation   and  easily  installed.     Positively  = 

S        prevents  split  switches.  E 

^                         Write  for  complete   information   and   quotations.  = 

1        WEISS  SWITCH  LOCK  CO..  600  Capitol  Ave  ,  Sprinffietd.  111.  | 
"iiliiliHlliiiiiiHiiiiHiiimiimiiiiiiiiMiiiiiiiiHiiiitiiiiiiiiiimiiiiiiiimiiniiiniiiiiiiiriiiMMiiiiiniiiiMiiiiiiiiiiiiiiiiiiiHiiiim                  tiiriiiiiiiMii 


jriiiiniiiiiMiiiiiiiiiiiiiiiiiiiiiitiiiirMiiirMiiiiiniiiniiiiiiiiiiiiiiiiiMiiiiMiirMniiiniiiiiiiiiiiiiiiniiiiiiiririiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiR 
uHliiiiiiiniiinniMMiiiiiinMiiiMiiiiiiiuiiiiniiiiMniMiiiiiniiiniMiiiiiiiiiiMiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiniMiiriMiiiirniiiiiiiiiiiiiinu 


WESTEPN  CEDAR  POLES 

3rinnell.la,-B.J.CARNEYC€rSpokano.\Va 

1739  McCormick  Bld^.         Chicago 

9uick  Service  Yard  &  Butt  Treating,  Plant 
in  Minneapolis 


TiiiiiiiiiiiiiiiiiiiiiiinnitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiMiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii; 
^iiiillliiillllllillillllllllllililllillliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirj 

I       Transmission    Line    and    Special    Crossins      I 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

ARCHBOLD-BRADY  CO.  | 

I         Engineers  &  Contractors  SYRACUSE,  N.  Y.       I 

riiiiiniiiiiMinHiiHiiiiiiiiijiiniiiiMiiiJiiiiMiMiiiMiiiiiiiiiiuinMniriiiiirMiiiiiMiMitiiiiiMMMnirHiiniiiniiiHniMiniMiiiiiiimiiiiittiifl 
^iiiniiiiniiitiiiiiriiiiiiiiniMniiiniiniiMiiiiiiiniiiiiiiiinMiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiNiiiiiiiiiiiiiiiriiiiiiiii'i 

Peirce  Forgred  Steel  Pins  | 

with  Sheet  Steel  Thimbles  | 

Your  best  insurance  asainst  insulator  breakage  | 

Hubbard  &  Company 

I  riTTSBUBOH.    PA.  § 

TiiiniintiiinrMniiiiiirMiniiiniMiiiMiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiitMiiiiiiiiiiiiiiiiiiimiiiiiiMiiiiriiiiiiiiiinMiiiMiiiniiiiiiiiiiiiitiiiiniiiE 

^iiiHiiiiinMiiitiiiiiiniiiMiiriiHiiMniHMiiiiniiiiiiiriMMMUiiiiinMiiniiiiiiiMiiiiiiiMrriniiMiMiiHiiiiiiMirMiMiiiiriiiiiiiiiiiiiiiiiiiintL 

I  EUREKA  PRODUCTS  | 

I        Commutators.    Trolley    Wheels.     Sleet    Trolley    Wheels.    Trolley        I 
E        Ears.    Line    Material.    Controller    Fingers.    Brush    Holders,    etc.        | 

=  Vt'e  make  qnallty  goods.  = 


THE  EUREKA  COMPANY,  North  East,  Pa.  I 
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I  Steel  Poles 

I  For  Every 

I  Pole  Purpose 

=  Cut      showi      Bates 

=  Steel  Poleg  In  Electric 

=  Trolley  Line  Service 

=  by  Dea  Moines  City 

=  Ry.  Co.,  Dea  Moines, 

=  Iowa.        Over     2100 

=  Bates  Poles  tn  use  In 

=  Des   Moines,   mostly 

=  Trolley    Service   and 

=  flome  Street  and  Park 

=  lighting. 

=  Bates  Steel  Poles  are 

=  becoming  universally 

=  popular. 

=  Repeat  orders  testify 

=  their  general  sultabil- 

=  Ity    for    every     Pole 

=  purpose.    Telegraph, 

=  Telephone,        Power 

i  Transmission ,     Elec- 

=  trie    Trolley     Lines. 

=  Electric        Lighting, 

E  etc.     Highest      class 

=  and  most  up-to-date 

■=  steel  pole  equipment 

=  in    the   world.      Our 

=  STEEL     POLE 

=  TREATISE  tells  the 

E  Story.    Ask  for  It. 

=  About    2000  tons  of 

=  steel    constantly    on 

=  hand:    Immediate 

=  shipments  and  lowest 

i  prices. 

=  Tubular  Steel  Poles 

I  cost  60  per  cent,  more 

=  than      Bates      Steel 

=  Poles,      yet      Bates 

=  Poles    are     100    per 

i  cent,  stronger  —  will 

=  last     100     per    cent. 

=  longer,  cover  a  much 

=  broader      range      of 

E  adaptability  and  are 

=  much    more    artistic 

=  than  Tubular  Poles: 

=  ask  us  to  verify  these 

=  facts. 

I  Bates 

I  Expanded  Steel 

I  Truss  Co. 

I  208  S.  La  Salle  St. 

=  Chicaeo.  III. 

I  U.  S.  A. 

VmtiHiiiiiiiiiiu iiiimiiiuiiiint iiiiiiiimiiiimiiiiiiiiiiutiiiutiiiiitiiuiiiiiitiiiimiiimiiiiDiiiiiiiiiiniiiiiitiiiiiiiiiirmii'' 

3,„(i„ uiiiiniiiiiiiiiKniiiiiiiiiiiiiiiitiiiiiiiiini iiiiiiiihiiimiiii inimiiui iiiiiiiiHiiiiHiiiiiiiiiMniiiiiiiiiimiii| 


You  Are  Never  in  Doubt 

when  your  road  is  protected  by 

Nachod  Signals 

No  matter  what  your  road  conditions  are,  a 
Nachod  will  take  care  of  them.  There  are  7 
types  of  Nachods  for  all  service,  from  high  speed 
interurban  to  city  travel. 

Write  for  information 
Nachod  Spells  Safety 


NACHOD  SIGNAL  CO.,    Inc., 


LOUISVILLE,  = 

KY.  I 

I  PACIFIC   COAST   REPRESENTATIVES  = 

i  ECCLES  &  SMITH  CO..  Portland,  Oregon,  San  Franciaco,  Col.,  i 

i  Los   Angeles,   Cal.  2224  i 

?iiitriiiiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiritiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii<iiiiiiitiiiiiiiiiiiiiriiiiiriiiiilillllliiiiirB 
iJiiiiiiifiitiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiriiMillllllutllHlllilillliMiiiiMiiiiiriiiiiriiiiiiiiiiiiitiiiiiriiiiiiitiiiiiitiiiitiiiiiiiiiitiiiliiriiir: 


5,000,000  CM.   Weatherproof  Cable 

Our  Facilities 

for  the  manufacture  of  electric  wires  and  cables  are 
unexcelled  in  this  country  and  enable  us  to  supply  all 
sizes  and  in  any  quantity.  Every  step  in  the  process  of 
manufacture  of  these  products,  from  copper  bar  to  fin- 
ished product,  is  carried  out  and  inspected  in  our  own 
mills,  and  they  are  of  uniformly  high  quality  throughout. 

Prices  or  estimates  upon  request  to  our  nearest  office. 

STANDARD  UNDERGROUND  CABLE  CO. 

Pittsburgh,    Pa. 

Boston  Atlanta  ChicaRO  Salt   I^ke    City 

New  York  Pittsburgh  Detroit  Seattle 

Pliiladelphla  Cleveland  St.    I/Ouih  Los    Aneeles 

San  Francisco  Minneapolis  Washington 

For    Canada:    Standard    Underground    Cable   Co.   of   Canada,   Ltd. 

Hiiniilton,  Ont. 


Aluminum  Company 
of  America 

UaDafactaren  of 

ALUMINUM 

Electrical  Conductors 

All-Aluminum  and  Steel  Reinforced 
for 

Transmission  Lines 
Railway  and  Industrial  Feeders 

Si^al  Circuits 

Railway  Catenary  Construction 

Bus  Bars 


Ingots — Rods — Rivets — Extruded    Shapes 

Sheet  Tubinj 

also 

Aluminum  Solders  and  Flux 
Flux  and  Wire  for  Autogenous  Welding 

GENERAL  SALES  OFFICE 
Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S,  A. 

Canada:  Northern  AInmlnnm  Co.,  Ltd.,  Toronto. 

Latin  America:  Alnminnm  Co.  of  Sonth  Amerlea,  Ptttebarch.  Fa. 

England;   Northern   Alnminium  Co.,  Ltd...  London. 


jiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiuiiiiiiuiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiuiiiirtiiiniiiiiiiiiiiiiHriiiiiiiiiiiiiiiiiiiiiiiiiiiin     .iiiiiuiiiiimiiiiiiiiiiiiiiiimiiiiiimiiimmuiiiiuiiiiiiiiiiiiimiiiiiii 
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giinnmiiiiiiiiiiiiiiiiiimjiiinjiiiiiiiiiiiiiiiiiiiiiimniimi iiiiimiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiuiiiiiiiiiiiiiimiiiiit; 
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BARBOUR-STOCKWELL  CO.  *^ 

205    Broa^H-'ay     Cambrirl^eprirt,    Mas*. 
F.ftnl>U»h«il    IS58 


Manufacturcr«  of 

pecia!  Work  for  Street  Railways 

Frogfs,  Crossings,  Switches  and  Mat^_^ 
Turnouts  and   Cross   Connection 
Kerwitt  Portable  Crossovers 
ikwJl!  Articulated  Cast  Manganese  Crossings 


[jE5T)MATf.';   PROMI'TI.V   FURNf^HF^ 


riiiiiiiniiiiiiiiiiiiiiiiiniiiniiiitiiiiiiiiiiiiiiiiiji  luiiiiir 

iiiiHiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiMiiniiiiuiiiniiiiiiiiiiMiiiiiintiiiiiiiiiiiiiiniiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiitiiiiiiiiiittiiiiiL 


AWARDED 


American 

Rail  Bonds 


CrdM^n  I 

United  States  | 

Tw^in  Terminal  | 

Soldered  | 

American  Steel  &  Wire  Company        | 

Cbioafto  Newr  York  Cleveland  Pittsbnrfth  Worcester  Denver  | 

Export  Representative:  U.  S.  Steel  Products  Co.,  New  York  i 

_                                 Pacific  Coast  Representative  :   U.  S.  Steel  Products  Co.  £ 

§                                                                                                                                                                           =      =                        San  Francisco               Los  Angeles               Portland               Seattle  = 

niiiiiiniiijiiiijjiiMiiii'Ni itiiuniiu triiillrtillriiiii riiiit iniirtiiiriiiitiiiitiiiiittiirMirilirrililrtlir[:tiiiiiMi!illiirr)r;      f,iiiiiiiiiiiillllllllilllltlllllllllllllllliiiiiiiiilitiii>)iiilillllllllllNllirilllrllllll)lltllllllllliillllirillllltllllllllllMlirilllllt)llliriiillMilllllii7 

s! Ulliuilliliiiruliillllllllliriiiiiiiilllllllll lliiiiliiruiliiiliijiiiiiiilllllllillilllJiiiillllllliririlllJllllllllluiiiiirillllllulllllllJilliiL'      •jiiiimiu riiiiiiiii iiii i> i iiiiiriiiiiiiiiiiiiiiiiii mill iiiiiiiii i iiiiiiiiiiiimimiiiiiiiiiiiii!: 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  «  CROMING  CO. 
CLEVELANB,  OHIO 


SPECIAL   TRACK    WORK 

SWITCHES,  FROGS  AND  CROSSINGS. 
ANTI-KICKING  BIG  HEEL 
SWITCHES. 


TRACK  WORK 
OF  EVERY  DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Ca«t  Manganese  Crossings 


New 


York  Switch  &  Crossing 

Hoboken,  N.  J. 


Co. 


^iiiumnimiimiiHiiiiiniiiiniiiniiinMiiHiiiniiimiiiHiiiiiiiiiiniiuiiiiiiiiiniiiiiiiiiiiiiiiiiimriiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiuiiiniiitiR      ^iiiiniiiniin iiiMuiiiiiiiiniiiiiiiiiiiiiiitiMMitiiiiuiiiitiiiHiiiHtiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniir 

HiimiiitniiHiiiimiumirmiiimmiiiHiiiiiiiitmiiiiiiiiiiiiiimiiinMinniitiiiiniiimiimiiiiiiiitiiiiiiriiiiiiiiiiiiitiiiiiiriiiiiiittiiiiiib'      •ihm niirMuniiiiriiiiiiiiiirMiiiiiiiiriiin.iiiiiiiiiiiiiiiiiiiiiiniiiiiiiriiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiHiiiitiiiiiniiiiiiiiiiMiiiintiiiii^ 


LINCOLN  WELDING 
EQUIPMENT 

insures  maximum  efficiency 
at  minimum  cost. 

Lincoln  Dynamotors 
Lincoln  Rail  Bonds 
Gailor  Welded  Joints 

THE  LINCOLN  BONDING  CO. 

636  Huron  Road,  Cleveland,  U.  S.  A. 


Dependable  Track  Work 
for  Electric  Railways 


Frogs,  Switches,  Switch  Stands, 
Croseings,  Special  Track  Work, 
Machine  antl  Drop  Forgings, 
Pressed  Steel  and  Hammer 
W'virk.  Foundry  for  Manganese 
"^teel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS.  MO. 


^itlimtiiiiiiiHiiiimi iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiHHiiiiuiiiiiiMiiiiiiiiiiiiiiiiiiiuiilliiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiUHun      'tiiiiilmiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiniiiniiiiiiiiinniiiiiiiiiiniiiiiiiiiiiitiiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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Night 
Sunshine 


Night  work  is  a  rail- 
way necessity.  It  is  the 
best  time  for  repairs 
and  new  construction. 
Schedules  are  low, 
traffic  scarce.  But  you 
need  light,  and  plenty 
of  it.  Light  in  the  dark 
corners — light  that  shows  up 
every  detail  and  minimizes 
costly  errors.  You  need  the 
niffht  sunshine  supplied  by 
Milburn  Portable  Acetylene 
Lights. 


TWO 

POWER-FULL 

WORDS 


TURROIL 


T*AMMAim 


STEAM 
TURBO-UNITS 


<^ 


Little  Opcratlnc  Cott. 
Bis  Operattni  Yalne. 
Send    for    drenlar    233. 


The   Alexander   Milburn   Co. 
Baltimore,  U.  S.  A. 


GAS  UNITS 

I  NEVER  FAILED  | 

I        BORNE,  SCRYMSER  COMPANY       I 

I  80  SOUTH  STREET,  NEW  YORK  | 

MniiiMiiiiiiiiiiiiiiiiiirriiiiiriiiiiiiiiiiiiiiMiiiriiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinMiiiiiMiiiiiiiiiiiMiiiiMiiiH     nniiiiniiiiiiiiiiiiiiiiii i iiiiiiii iiiiiiiiiiii iiiiiii iiiiiiii i miinii iiimiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiin 

iintiiiiiiiiiiiiiiiiiuiuiiiiiiiiiuuiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiuiniiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiniiiiiiiiiiiiiuiiiiijiniiiuiiiiuiiiiniiiiiiniiiiiiiiiiiniin 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH  OFFICES: 


ATLANTA.  Candler  Building 
BOSTON,  49  Federal  St. 
CHICAGO.   Marquette  Buildins 
CINCINNATI,  Traction  Buildin? 
CLEVELAND.   Guardian  Building 
DENVER.  435  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldg. 
LOS  ANGELES.  I.  N.  Van  Nuys  Bide. 
NEW  ORLEANS.  533  Baronne  St. 
PHILADELPHIA,  North  American  Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  B16e. 


SALT  LAKE  CXTY.  705-6  Kearns  Bldtr. 

SAN  FRANCISCO.  Sheldon  Bldgr. 

SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 

SEATTLE.  Mutual  Life  Bid?. 

TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldr. 


iiimiiiiiniiiiiiiiiwuiuuuiiiiiiHiiiuiiiiiimiiiiinmiiuiuiiiiiniiiiiiuiiiiimiuniiiiiiiiiiiiimiiinminiiiiiniiiiiniiiiiiJiiiiiiiiiiiniiiiiiniiiiiiiiiiii^ 
iiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiiuMiiiuiiiiiiuiiiinuMiiiiiiiijiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiniiiiuiiiiiiMiiniMiiiiiiiiin 


FOSTER  SUPERHEATERS 


Greatly  Increase  | 

Efficiency  and  Power  of  | 

Steam  Turbines.  I 

POWER  SPECIALTY  CO.  I 

Trinity  Bulldlns,  1 1 1  Breadwty  i 

NEW  YORK         ^  I 


wuilliiiiiiiiiiiiiiiiniiiiiiiHiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiijiiiiiiiniiiiiiiiiiiiiiiiiiiijiiiiHiiiiiijiiniiiiiiiiii^ 


iiiiiniiiiiiiiiiiiiuuiiiiniiiiiiiiiiiHtmiiiiminiiiiiiiimiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 


MiiiiiNiiiiiiiiiiiiHwraimniiiiiiMiimiiiitiMwniiiiiiiiiiuiiiuiHmiiiiiiiiiiiuiiuuiHiiuuinuiHiiHiiuiuiiwuiiiiiiiiiiiimiii^ 


T 


RAILS  AND  NELSONVILLE  FILLER 
AND  STRETCHER  BRICK 

offer  all  the  advantages  without  the  disadvantaffes 

of  the  groove  rail. 

Construction  approved  by  City  Engineers. 

THE  NELSONVILLE  BRICK  CO,   Nelsonvilie,   Ohio 


mi 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Passing 

Siding's.      Tee   Rail   Special   Work   for  Interurban   Lines  and  Private 

Rights  of  Way.     Manganese  Constmction  a  Specialty. 

x«_-ck.rKV«k.r»o    l«»on.  >Vor»l*-s 

HILiLiBXJR-N,     TV  K-Vy  -rO  lOJK^ 

piMit*.iMlUbum>I.YMidNi.giir«F«U..NY  New  York.  CMi09,^0  CHurA  atrmat 
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I  Full  power  with 

I       High  or  Lower  Adjustment 

E  Many    emergencies    requiring    a 

I  powerful    jack     present    a    diffl- 

=  culty    in    bringing    tiie    Jaclc    to 

I  bear  on   tiie   load.      Tlie 

I      Buckeye   Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strength  and  trouble, 

i  The  many  positions  to  which  It 

=  is    adjustable   easily    solve   per- 

=  plexing    lifting    problems.     Full 

=  details    In    our    catalog.     Write 

i  for    It. 

I         The  Buckeye 
I        Jack  Mfg.  Co. 

I  Alliance,  Ohio 

iiiiiiiiiiiutniiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiriinriiiiiiiiiitir.iitiiiiiS- 
uuiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiimiiiiriiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiitiiitiiiiiiiiiiiiiiimi iiiimiiiitiiiiiiiiiiiiiiiiiiiiiiii>i 


For  5%  of  Its 

Initial  Cost 

a  blown  "Union"   Renewable 

Fuse  can  be  restored  to  its  original 
efficiency.  It  takes  but  an  instant  with  our 
"quick  renewal"  link. 

This  means  20  new  fuses  for 

the  cost  of  one.  Try  them  for  thirty 
days  in  your  plant.  If  you  don't  find  them 
entirely  satisfactory  return  them  to  your  dealer 
who  is  authorized  to  return  your  money. 

Sold  by  all  dealers  in 
electrical  supplies 

CHicago  Fuse  Mfg  Co. 

Chicago 


New  York 


^i(iiHiiiii<MiiniiiiiiiiiniiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiiiiiiMiiiiiiuiMiiiniiiMiiiiiiirriniMiiMiiiiiiiniiiitiiiiiiiiiiiiiiiiiitiiiiiiiii)iiiiriiiiis 
aiiiiiniiiitiiimiiiiiiiiniiiimiiiiiiiiiiiiiiiiiiitiiiiniiiiuiiiiiiiiiiit) iitiHiiiiiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiiiitiiiiiiiiiiiimiiitiiiitiiinL: 


32,680  MILES  | 

was  the  distance  covered  before  e 

this     set     of     brushes     was     in-  | 

spected.     Even   then   they  were  | 

in  excellent  condition  and  good  | 

for  several  thousand  additional  I 

miles.     Other  brushes  delivered  | 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  desigrned  for  the  serv-  5 

ice    in    which    they    are    to   opo'ate.  = 

I        THE  UNITED   STATES   GRAPHITE  COMPANY  | 

=                                           Sajrinaw,   Michigan,   U.   S.   A.  | 

I     Branch     Offices:     New     York.     Pittsburgh.     Philadelphia,     Atlanta,  i 

S                             Chicago.    St.    Louis,    Denver.    San   Francisco.  | 

?iiliiriiiiMiiitiiiiiiiiiiiiiirrMiiiiiiiiiiiiirtiiiiiiiiii)iiiiiiiiiiiiiiiiiiitriiitiiiiiitiiirtiiiiiiiiiiniiti)iiiiiiiiir(tii'iniiiiiiiiiiiiiirNiiiiiiilllMi5 


SPECIFY 


THE 


%;      £iiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiri)iiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiriii)iiiiiniiiiiiiiitiiriiiiiiiiiiiiiiiiiiiiiiiiiiiifiiimu 

HQJ    GALVANIZING  | 


We     guiirantee    immediate    dellTerieB;     reasonable    pricea;     first 
class  workmanship  to  stand  any  test.     Ko  tappinr  necessary  on 
threads  of  bolts  after  galvanizing. 
Galvanized  angles  furnished  cut  and  bent  to  length  and  punched. 


I  For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  | 

%  Hartford*  Conn.  = 

^miiiiiiiiiiMiiiiniiiHiiiiniiiiiiiinliiiuiiimiiiniiiniiniMiiiriiiuiiiiiMniMiinMiuiiiHiiiniiiHiiiiiiiiittiimiiiiiiiiiiiiiiiiiiiiiiiHiiiiin 

2liiiiiiiiiiiniiiHiiiiiiiiiiiiiiiniimiiiiiiiiiiiiiiiiiiiii iiiiiiiiiimimiiiiiiiimiiitiiiimiiiii hiiiiii iiiiiiiimiiiiiiimiiiiiiiiiiii^-      uiiiiiiiiiiiiiiitiiiniiiiiiiiitiiiitiiiiiiiiDiiimiiiiiiiimiiiiiiiiiiiiiiiifiiiiiiiiiri iiiiiiiiiimiiimiimiiiiiiiiiHiiiiimiiiiiiiiimiiiiiiiiiiin 


I  JOSEPH  P.  CATTIE  &  BROS.  f 

I  Gaul  and  Adams  Sts.»  Philadelphia,  Pa.  | 

•fiiimiiMiiiMiiMinrMniMiiiiMiiiiiiiiiriiiMniiiHiimiiirtiiritiiiirtiiiiHiiimiimiiiiitiiiuMiiiinitmniMiiiMimmHfiiiinmm^^^^ 


I.  T.  E. 
Circuit  Breakers 

for  heavy  street  railway  work  are  | 

the  best  obtainable.   Write  for  New  | 

Complete  Catalogue.  | 

%illliiiiiiiriiiiiiiiiiiiii<iiiiiiiiiiiiiiiiiiiiiiiiiiiltiiniiiiiiiiiiiMiiii'iiiiiiiiiiriiiiiiiiiiiiiin(iiiniiniiiiliiiilnllil>llll>lllliliiniliiitiiiiiiiiw 
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^££N  (hAIN  (rATCS 


I  The  Big  TTiree  | 

I    D  &  W  Fuses,  Deltabeston  Wire    | 
I  D  &  W  Oil  Fuse  Cutouts  j 

I  D  &  W  Fuse  Co.,  Providence,  R.  I.  \ 

^iHtiiiiiiiniiiinniiiriniiiMiiiiiiiirlilnilliriliniiiiniiinlHimiMiiMinitiinninnlliiillllllliiiiiiMiitriiiiniililiriilMllillliiiiiiitiiiiitii: 
yillinirirjnililfilililiiJiiiiiuiiijjiiiijjiiiiilllllJlilllll ijiiiijiiiiiiiiiiiijiiiij iiiljllilliniiiiiiiiiiii iniiiJliriiiiiiii iiig 


WE-FU-GD  AND  SCAIFE 


Gr*eu  Scaltlcx  Arch 
Green    rre»&ure   Water  b«< 


Grrcn   M*l«ri«l»   Transtar   und   itor»ue   Hopyer 

Green  Engineering  Co..  Eost  Chicago,  Ind. 


iiiiiiiuMiiiiiiiiiiiiiiiuiiiiiiitiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiitiiiiuiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiriii: 
:iiiiiiiiiiiiiiiiiiiiii>iriiriiiiiiiiuuiiiiiiiuiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiii|iiiiiiiiiuiiiiiiiuuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiu 


[Mill] 


PURIF-ICATION  BYBTEMB 
SOF-TENINCS  &  F-|L.XRAXiaN 
F-OR  BOII-ER  F-EEO  AND 
AUt.    INC3USTRIAI-    USES 


WM.B.SCAJFE  &  SONS  CD.PITT5BURGH.PA. 


TtHlllllltlllliMiiiiiiiiiiiilliriilillllllliiiiiniiiritiiiiiiiiiiiiilKiiiiiriiliriiiiiiniiixtiiiiiiiiiiriiiiiliiniitrtiiiiiitiiiiii iiiiiiiiniiiiir i 

tiiiiiiitiiiiiiriiiiiiiiiiiiiriiiiiiiiiiiiiiiiitiiiiiiilliliilitiiiliiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiitiiiiiiiiiiiiHiiiiittiiiiiiiiiiiiiiitiiiiiiiiu 


A  Single  Segment  or  a  Complete  Commutator  |  | 

is    turned    out    with    pqu.il    pare    in    our    shopi.      The    orders    we  =  i 

fill  differ  onlv  in  magnitude;   small  orders  command  our   utmost  =  5 

care    and    skill    just    as    do    large    orders.      CAMERON    quality  =  = 

applies  to  every  coil  or  segment   that   we  make,   as  well   as   to  =  s 

every  commutator  we  build.     That's  why  so  many  electric  rail-  |  = 

way  men  rely  absolutely  on  our  name.  ^  | 

Cameron   Electrical   Mfg.   Co.,   Ansonia,   Connecticut  |  | 


.^iHliiiiiiiiiiiiiiuiiiJii raiiuriHuiimuiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiiiMiiiiiii uiiiiuuiHiiiniwiiiiMi'iiiiiiiii'i'ii'uiiHui      'HraHliiniiniiunuimiimiiiiiiiinmiii niilinliiiTllliilluiijillimilllnriiliinilltllliililimtriiiii i iilr tiuiiiiuiiiuiiin 
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iiliimmmmimiinMiniiiitiiiiiimMiininiiiMiiiiimiiiimiMimiiimiiiiimiiiimiuiiiniimiiiiminmiiiiiMiiiimiiuMiiimiiiiMiiiii;      aiiiiiimiiiiiiiiMiiiiiiiiiiimiiimiiiiit iiiimiiiimiiiimiitiiiiiiiiiiiitniiiimiimiiitmiitii iiiiiriiiiiiiiiiiiiiiiiiiimiiiiiimiimii. 


BRUSH 
EFFICIENCY 


WHITING-ADAMS 

BRUSHES 

PAINTING  EFFICIENCY 
DEPENDS  ON  THE  PRUSH 

Three  factors  make  for  hiffh-grade  paintina — 
PAINT,  PAINTER  AND  BRUSH 

Whiting-Adams 

TRADE  VULCAN  MARK 

RUBBER  CEMENTED 

BRUSHES 

Bristles  fastened  with  Vulcanized  Hard  Rubber,  and 
held  in  a  vise-like  grip.  Shedding  of  bristlesand  failure 
of  brushes  impossible.  Guaranteed  in  every  respect. 
The  moat  extensive  and  best  line  of  brushes  in  the 
world.  Send  for  Illustrated  Literature. 

JOHNLWHITING-J.J.ADAMSCO. 

690  to  710  Harrison  Ave.,  BOSTON.  U.  S.  A. 

Brush  Manufacturers  for  Over  106  Years 

and  the  Largest  in  the  World 


Turn  On  the  Light 

Nothing  that  is  good  fears  the  light  and  there  is 
nothing  but  good  in 

Williams' 
"Agrippa"  Tool  Holders 

"THE  HOLDERS  THAT  HOLD" 

Ciood  design,  good  material,  good  workmanship  and 
good  service.  Carried  in  stock  in  a  wide  range  of  sizes 
for  all  regular  machining  operations,  including  Boring, 
Turning,  Planing,  Threading,  Knurling,  Cutting-off  and 
side   work. 

WRITE   FOR    MACHINISTS'    TOOLS   BOOKLET 

J.  H.  Williams  &  Co. 


"The  Drop-Forging  People" 


Western   Offloe  and  Warehouse: 
J  43  So.  Clinton  St. 
CHICAGO,  ILL. 


General   Offices: 

143  Richards  St., 

BROOKLYN.  N.  Y. 


liiliniiiitiiiiiiiriMiiiiiMriiiiitriiiiiitMiiiitfiniiiMiiiiiiniiiirnniiniiiiiiiiiiirniriiiuiiirniiiirtniiiiniiiitiiiiiMiiniiiiiiiniuiiiiiiiiiiirr 

niiiiiiiiiiiiiniiiiiniiiiMiiiiiMniiiitMiiiiiniiiiiniiiiiiniiiiMiiiiiNiiiiiMiiiiiiiiiiiniiiiiMiiiiiiiiiiiiMiiiMiiiiiiMiiiiiiiiiiiiiiiiiMiiiiMi^ 


:(iiiiiiiniiriiiiiiriiHiriiiirriiiiiriiiiiitiiiiHiiiiiiriiiiiiiiiiHiiiiniiiiitiiiiiniiiiniiiitiiiiiniiiiiiriiiiiiiiiiiiiiiiiriMitiiiiiriMi iiriiiiiiR 

iiiniiiiMiiiiMiiiiiiiiiiriniiiiNiiiiPMiiitniiiMniittMiiiMniiiiniiiNiiiitiiiiiMiiniiirMiiiriniiiirniirniiifuiiiMiMniMiiiitMiiitiiiMiiiirni^ 


ELECTRIC  WELDING 


Low  First  Cost 
No  Moving  Parts 
Welds  Cast  Iron  or  Steel 
Air-cooled  without  Fan 


Efficiency  over  90% 

Power  Consumption  3)4  to  4  K.  W. 

Operates  on  A.  C.  of  any 

specified  voltage  or  frequency 


m 

ARC 


THE  ARCWELL  CORPORATION 

42  BROADWAY         -         -         NEW  YORK  CITY 


tiiiiiiiiHiiiiiuniiiiitiniiinMiiiiiiiMiniiiiMnMinniuiMniiiMiMiiiiiNiiiiiiiiiiiifniiiiiuiiiiitiiiiiiMiiiiTiiiiiiuMintiiiiiiMiiiniiiiMiiiiinnMiniiiiiuiiiuiiiiitniiiitnniiNiiiiiiMiiiitiiiiMiiiiinMi^ 
iiiliiiiiiiiiti)llllil)llllliiilliiliiiiiiiiiilliiiiitiiiiriiiiiiiiiiiiiiiil)liiiniiiiiiHillinillilltllilillilillili<llti)iiiiiiiiiii)tiiiiti]iiirMiiiiiiniii'     ^'iiiiiiiiriiiiiiiiiiiitiiiiirttiiiiiiMiiirMiiiiriiiiiiiiiiiitiiiiiiiiiiiinMiiiiriiiitiiiiiiiiiiiMtiiiiiiiiiiiiiitiiiiitriiiiiriiiiirriiiiriiiiiiiiiiirrriiiiri 

Use  them  in  your  terminals —     I 

PEREY  TURNSTILES       I 

or  PASSIMETERS  I 

Faster  than  the  ticket  seller  | 

Percy  Manufacturing  Co.,  Inc.    I 

30  Church  Street,  New  York  City  | 

iiMinmiiiiiiMMiiiimiiiimniiimmmiiimimimMmiiimiiiiMiiiiiitmiiimnitimiiiiniiirmiiiiiimiimiiiiiiuiiiM 

miinmmiimimimiiiiiimniiimiiiiimiiiimiiiimiiiiiHiiiiiiiiMiiiiniiiiiniiiiMiiiitmiiiimiiiituiiiiiniiiiiiiiiiiiMiiim^^^ 


STANDARD 

V^vcn  T&hric  Co 

riiitiiiiiimiiiiniiiiimiiiHiiiiiiiiiiiiiniiiiiuiiiiiiiiiuiiiiiiitMiiiiiiiiiiiiiiitiiiiimiiiiiHiMiiiiiiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiriiiiiiR 


I'riiiiiiriiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiMiiiiiiiiiii 


rMinnfiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiMiiiirfiiiiiiMiiiMiiiii 


Mfg 

CO   . 


"Everything  in  Insulation"   i  I  iPllinrilf^X  .Tui^lc^l 

I         Mica  Waxes  -       -    !■'  I"-— -^-'^L,  JIL  R.  t.  B--_^Jl^_..-''.>c  ^fch.^, ,  ^ — JF  ^..-•'^.-^JR^  jlLk.^Z]^ij| 


Mica  Waxes 

Vulcanized  Fibre           Asphalts  _ 

Varnished  Cloth             Compounds  i 

Insulating  Tapes          Insulating  Varnish  1 

The  atx>ye  are  only  a  few  of  our  products  = 

Write  us  f-^r  aujthing  in  this  line  you  may  reqalrt,  i 

MITCHELL-RAND  M*F'G  CO.  I 

"^                                     IO.)JoluiSt..New  YorkCitT  | 

iiuiiiHnMiiiiinHiiiiiimiiiimtiHiiiiiiiiimiiiiiiiiiiiiiiMiiiiiiniiiiiiiiiiiiiiiiiiiiiiirriiiiiiiiiiiiirtiiiiiiiiiiiiiiiiiniiiiiiiiiiiryfiiiiiiiiiin 


Railroads  -  Goiitr«ctc>  rs  -  Industries 
Automobil<^-Pole  l^illinj;  -".i Ortlnance 

Toniple ton,  Keril>^  &  Co., I-»td. 

vifiiliteai^iiBiiiiiiiiii 


I  lilliiSrllllfflttdKI' 
'luiiiiiiimiiiiiiiitiiiiiiuiimiiiitiiiii 


iiiiBiiiiiiiiiiaiiaaiiiiaiiiiii 
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imiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimri jiiiiiiiiiiiiii riiiiiiiim mi iiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiin      ^niiiiiiiiiiiiiiiiiimiiuiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiitiiiir: 


HOPE    Brand   for  best  results 


Webbings  and 
Tapes  made  from 
the  best  raw  ma- 
terials— made  with 
the  most  up-to- 
date  machinery  and 
most  reasonably- 
priced.  That's  what 
you  get  in  Hope 
Products. 

Send     for     samples. 


^egUS.PatOff  ^ 

TAPE 

For  overhead  and 
underground  work 

Retains  its  flexibility.  | 

Will  not  dry  out.  | 

High  in  insulating  qualities  | 

The  most  durable  tape  made  | 

Send  for  bulletins  on  P  &  B  insu-  | 

lating  and  preservative  specialties.  | 

The  Standard  Paint  Company    f 

Woolworth  Building,  New  Yorli  | 

I  Boston  Chicago  | 

.^IlltllluiiillilllliiiiiiiriiiiiiiiiHiiiiiiMiiniiiilMlittiiiiiiiiiiiiiiiriiiiiiiiiiiilliiuiiiliiliiiiiilllliirilllllllllllilliiiliiiiniltuiiiiiiiiiiiiiiiiR 

gnymuuuuuiUliillii i f iiuiuliu iiiiiiiniim; iilllllimuilimmillLlllimillllHIIIllli lluilliDlittt 

TOLEDO  CRANES 

—  *"•*  *  ^  •'■'■^  Meet    Eeery  Reqainnwnt,      = 


HOPE  WEBBING  CO. 


Providence,  R.  I. 


396  Broadway,  New  York 


niMiimiimiiiMiiiiMiimiiimimiiiriiiimiiimimiiiriiiiiniimimiiiiMiiiiiiimiitiiiiimiimiimiiiMiiitiiiiimiiiiminiiiiiimniiu^^ 
aiMiiniiiiiiiiiniiiiHiirMiiiitiiiniiiuiiuiiiiiiiiiiiiiiniitiiiiiuiiniiiitMiiiiiiiHiiiiiiiitiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiimiiiitiiiiit^ 

I     Tapes,   Webbing    and    Sleeving 


=  Ofhce:   Sju   LirooK   Sl.,    Paw^uc.e^,   R.    1.  = 

I  REPRESENTATIVES:  I 

I  Chicago — E.   P.   Bartlett   &   Co.,   15   No.  Jefferson   St.  | 

I  Cleveland,    Ohio — Mueller   Electric    Co.,   423    High    Ave.,    S.   E.  | 

niiiriiiiitiiiiniimimiiimirimiiuiiiiniimiiiuiimiimiiiiiiimiiiHiiiiniirHiiiMiiiNiiimiiiniiiiMiitmiiimiiiiniitiiiiiimnitn^ 

uiniiinniiiiiiiiiiiiiiiniiiiiiiiriiiiiiiiitMiiiiiiiitiiiiiuiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiirMii>''MiiiiiiiHiiiriiiiiMiiitiiiiiiiiiimiiitiiiiiiiiiiiiiib 


NILES-BEMENT-POND  CO. 

Ill  BROADWAY,  NEW  YORK 
MACHINE  TOOLS 

For  Electric   Railway  Repair  Sho(f 

Aile  Utnes 
Wbetl  Presses 
Slupers,  Oitlli 
SMIers,  PbHn 
Stum  Hammtrs 
EMifc  Trinlini 
Crams 


PilUbvTtk  0*c*.  203  OltT,r  Bid,.        lu  r»K^«  0«M.  BUtu  BIWi. 


taiuirrnrnrmnitiiiiiiiuuiiiririiiiirrrrimniiniiniiiiiiiiiitiiiiiiiiiiiiiiiiiinirinmiiiiiiiiiiiiiiiiiinniiiiiriniiiiiiiiiiiiiiiiiiiiiillinir^     iiiiiiiiiniiiiiiiiiiiiiHiniiiiiiiiiiiiiiiiiiiiiiikiiiiuiiiiniiMi. 


.iiiiiiiiMiujiiiiin 


uuiiiuiiiiiiiiiiiiiiiiniiHuiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiitiMiiiiiiiiiiiiimMittiiiiiiiiiiritiiuitiriuiiiii!'     =' 


uiiiiiiiiiiiiiiitriiliilillliililllillliitiiiniiiitiiiiiiiiiiiiiiiiiiMiiriiiiiiiiiiiiiriiiiiiiiliiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiniiiiittiiiiir 


WE  CAN  CUT  YOUR  COST  OF 

HEATING  CURRENT 

Writ©  for  THERMOSTATIC   CONTROL   INFORMATION 

-—-^———     ELECTRIC     HEATERS     Cut 


Installation  and  Maintenance 
Charge. 

VENTILATORS  Also  Venti- 
late in  Stormy  Weather. 

THERMOSTATS  Save  Cur- 
rent. 

ORIGINATED  the  use  of 
NON-CORROSIVE  Wire  for 
Electric   Car   Heaters.  i 

ORIGINATED  The  Ventilated    1 

Coil  Support.  I 

LET  US  FIQURB  ON  TOUR  NEXT  REQUIREMENTS         I 

GoIdCarHeating&IJghtingCo.,17BatteryPl.,NewYork    I 

s 

SiiiimiiiHiiimiimiiiiiriinMiiniMitiiiiniriiiiiiiiiitiiiiiiiiiiiiiiMntiiiiiiiiiiiiriiiiiiiiiiiiiiiiiitiiiiiiMMiniiintriiiiirrnMriiiiiiiiiitiiiiE 


^  viutiimiiili^  Car  Heating  and  Ventilation  | 

=     3I^">^"1£        i>  one  of  the  winter  piwblem»  that  yon  moat       i 
settle  without  deUj.     We  can  show  yon  how       | 
to    take    care    of    tioth.    with    one    eqtilpment. 
Now   Is  the   tlmo  to   jet  your  cars  ready   " 
next  winter.      Write  for  details. 


PS 


for 


I   ^  jJJiU^  ^  The  Peter  Smith  Heater  Company  [ 
I    ^nrmi!nrn\'^        1725  Mt  EUlott  Are.,  Detroit,  Mich.       i 

iiiiiiiliiiirililiiiliiiiiiitriiiiiiiiirriiiiMiiHiiiiiiiililllliiiiiiUiiintiitiiiiiiiiiMiilHiirriiiiiiiiiiiriilililiiiiiiiiiiiiiiiiKiriiilliiiiiiilliiiilM'' 

MiiirlilliiiiliiitriirtiiiiiiiiiniiiMtiiHiiiiHMiiitiiiiifiMiiiiiiitiirHiiiiiiiiiniiiiiriiiHiiiiiiniiitiiiiiiiliiiiiiiiiiiitiiiiittiliiililiiitiiiiiiiin 

camftiiy       (Vj..  .  Direct 

Automatic 
Registration 

By    th* 

Passenger 

Rooica    Automatic     | 

_  Regiatar  Co.  | 

I  '^'SST'  Pr«vid«ic«,  R.  I.  I 
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The  Zone  System  |  IMH^^^^— r  1  I 

of  Fares 

is  successfully  collected       |   \ 
with  the  aid  of  I   I 

CLEVELAND 
FARE  BOXES         |  | 

Ask  Us  for  Particulars  |    [ 

The   Cleveland   Fare  I  I 

Box  Co.  i  i  1[1[/'^^^^  waiting  for  that  just 

Cleveland,  Ohio  I  |  VV  iocrcase  ill  future  fares,  make 

^                                    Canadian  Branch,  Preeton.  ont.  i  |  »  ▼    Certain  that  you  havc  an  adc- 

(iiniiiMMiiiitiMniiiiiiiiiriiiiiiiiMiiiiiiiiiiiiiiiiiifriiiiiiriiiiiittiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiMiiiiiiMiiiiiiiiiiiiiiriiiiiiiiiiiiriiittiMHiiiin      H  ^.^  q  fp     phpplc      flfifll)     Ofl      PVPTV      'hTP^Ptlt 

JiiiiinriiininiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiitiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiu     =  ^.^  -xr  •  '    \        \ 

\  I  i         cash  fare.    You  can  get  it  with  the 

Macdonald 

Ticket  and 

Ticket  Box  System 


The  result  of  the  best 
practice  in  electric  rail- 
way work  is  recorded 
every  week  in  the  Elec- 
tric Railway  Journal. 


Let  us  shoiv  you  honv  it  saves 
money,  saves  disputes,  saves 
time  and  makes  tax  reports 
easy. 

The  Macdonald  Ticket  &  Ticket  Box  Co. 


=     I  Cleveland,  Ohio 
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BADGES   and 

PUNCHES  I 

I  AMERICAN  RAILWAY  SUPPLY  CO.,  134-136  Charles  St.,  New  York  | 

imnimiinmiiiimiiiiiiMiiiirMniirmiittMniiimiiiirMiiiirmiiimiiiiimiiimmiiimiiiiMinumiitimiiuiiniMMiiimmimiin  iiiiiiiimiiiiMiiiiiiiiiimimiiiiimiiiiiiiimiiiimiiiiiiiiiiiiiiiMiimniiimiiiiiiiiMiiiriniirin.^ 


itiiiiuiiiiiniMMiiuiHiiiniiiiiiiriintiMimiiiiMiiMiiiUMiiimiiiitiiiiiiiiuiiimiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiriiiiitiiiiiniiiiiiiiiiiiiniii^ 


EXELL 
MFG.  CO. 

New  Haven,  Conn 


uiiiiiiiiiiiii jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiuiiiiiiiiiiiiHiimiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiijniiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiii 

I 

Railroad    and    Tram    Car    Specialties 

§  New  inventions  dereloped,  perfected 

I  and  worked  for  the  English  market 

Messrs.  G.  D.  Peters  &  Co.,  Ltd. 

I  Windsor  Works,  Slough,   (Bucks),  Eng. 

iiiiiiittniiiiiiiiiiniilMililtiiiiiintriiiuillliiiriiiiiiiiiiniiriiiiiitfiiiiiriiMiiiiiiiiiiiiiiiiilriiiiirrliiiiiiDiiiiiii jii rr iiiin r      ^.MiillillllllillrriiiliiiiiiMiiiiiiiiiiiitiiiiiiiiiiiiiiiliiiiiililriiiriiiiiiiiiiiiiitiiiiiilllllllllllliiiiiiiiillliiiliitiiiiiiitimiliiiiiiiilllliUtlllli' 

I I riiriiiiiirMiiiii iiiiiiiiriiiiiiiiiiiiiii iiiiii inrMifiiiiiimiiiimi i mill imiiiiu iiiiiiE     |illllii>llli: lilimilliriiiiiiiiiliiimiiuiillll lllllllllllimiin i illllllllimuiimiiliilllliuiiiiiiiiiillli iiilllillllllllll 

MASOX  SAFKTY  TBEAO — lead  or  carbonindvun  filled;   non-  I 

I        slippery:  prevents  accidents;  cuts  out  damage  suits.  = 

KARBOLITH    CAB   FLOORING — for    steel   cars;    is    sanllarj.  i 

I        lig-ht  weight,  fire  proof,  non-slippery.  i 

STANWOOD  STEPS — Self-cleaninr.  non-sUppery.  Ugiht.  | 

Our    products    used    on    all    leadinr    railroads,    on    cars    and  = 

I        stations.     For  details  address:  = 

AMERICAN  MASON  SAFETY  TREAD  CO.,  Lowell,  Man.  I 

!  Branch  OfBces:  Boston,   New  Tork  City.  Philadelphia.  = 

I  Agencies  in  all  principal  cities.  = 

illiiiiiilillllllllliflliiiiiiiriiiiiiuiiiiiiiiiiiiiiiiiiitiiiiiMiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiiiiiiiiiiimiiiiitiiiilHlllllltlllllllltllliiiiiilB 


Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and 

I  ventilate   your   cars    at   the   lowest   possible   cost 

I  The  Cooper  Heater  Company 

I  Carlisle,  Pa. 

^iiuiiiiiHiiiiiiiiiiiiiiiiiiniiiiiiiiiiinMiimiiiiriiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiitiiiimiiiiniiiiiHiiiitfiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiia 


7fi 


3>iiiimiiimiiiiiiimiimiiiHifi 


Electric    Railway    Journal  April  5,  1919 

iillliiiiliiiHilimiliiiiiimiiiiHiiHiiiiiiiiimiiKiiiiiiiiiiiiiiiiiiiiitiiiHiiiiitiiiiiiiiiit^      ainitrniuiiiriinuiiiiiHiiiiiiiiiiiuiiiHiiiiMiiiiUMiiiiiHiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiitiiiiiitiiiiiiiittiiiiniiiiiHiiiiuiiiiit 


j    Trolley 
I   Poles 
From  Stock 

We  have  on  hand  for  im- 
mediate shipment  thou- 
sands of  high  grade  Butt 
Welded  poles — made  from 
special  high  carbon  skelp. 
Sufficiently  flexible  but 
without  taking  a  perma- 
nent bend  at  35  to  40  pound 
wheel  pressure. 

R.  D.  Nuttall  Co, 

Pittsburgh,  Pa. 


Uniform  Tension 
At  All  Times 


I  Will  your    present     Contact 

i  Spring  give  you  this?  Ours  will. 

I  Investigate  the  "Harp  with 

E  the  big  Contact  Spring." 


The  Holland 
Trolley  Supply  Co. 

Cleveland,    O. 


:iiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiniimiiiiiiiiiiMiiiiiiiiiiiiiiiiitiiiHiiiiiiiiniiiiitiiiiiiiiimiiiiiiiiiiiiiHiiimiiiiiMiiiuiiitiiiiiiiiiiim 
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3  E 

I    The  Kalamazoo  Trolley  Wheels     I 


EVERY  GEAR  REGI.STERED 


have  always  been  made  of  en- 
.tirely  new  metal,  which  accounts 
for  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  wi-'te  us — the  LARGEST 
EXCLDSIVE  TROLLEY  WHEEL 
MAKERS    IN    THE   WORLD. 


§      § 


THE  STAR  BRASS  WORKS  | 

KALAMAZOO,  MICH.,  U.  S.  A.  j 
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The  McLain  No.  25  Headlight 

gives  powerful  road  illumination,  at  the  same  time  eliminating 
glare.  It  is  an  extended  dash  type  light  made  of  Pressed 
Steel  throughout,  assuring  light  weight  without  any  sacrifice 
in  strength  or  durability.  It  is  absolutely  waterproof,  weather 
proof  and  solid. 

Concentrated  filament  type  using  either  a  23  or  36  watt  lamp. 

It's  the  LIGHTEST,  BRIGHTEST.  TIGHTEST  head- 
light on  the  market  and  it  doesn't  cost  any  more  than  the 
others. 

The  Trolley  Supply  Co.,  Canton,  Ohio 


miMiuiiiiiimnimiiiiniiiraiiiwiiiuiiiiiiiiiniiimiiiiiiiinniiiniiiiniiiiiiiiiiiiiuiiiiiiiiiiiimiiimiimiiimiriiuiiiiiiiiiuiiigiiiiiiiiiniiiimiumiiiiiiiiiuiiimiiiiiiiiiui^ 

giMtiwwmiHUiiiiiiHWiiiiiHiHiiiiwiiHiiiiiiiniiHiiiiiiiinminiiiiiiiiiijnmHiiiiiiiiiiniHiiiiiiiniiHi^  a iiiiiiuiiiiiiiiiiiiiiiiiimiiiiii iiuiiiiimiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiiiiiitm 

Armature  and  Field  Coils — Armatures  Rewound  i      =  i 


(^ 


Commutators         § 

Refilled  j 

Prompt  Service      i 


THB    KINO-COIL    MFO.    CO.,    CLKVEI^AND.    OHIO  i 

liiHuiiimiHminiiiwimiiiiiHiiiiiinwuiiiiiiiiiiiiiniiiiiiiiifmiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiffliiniiMniHiiiiiiHiiMmiiiim^^^^^^ 

^llHllllilNlimiiHiiiiiiiiititiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiinniiiiiiii)iiiiimiiiiiiiiiiniliitnilllllilliiiilillliliiiii)imiiiiniiiiiriiii(iiiH| 

UNIVERSAL  ANTI-SLIP  TREADS      i 

S 

cars  and  station  steps.  | 

Universal  Safety  Tread  Company        | 

Waltham,  Maas.  i 


4isiauHllllttmmiiiinmii|iuHlllimimtiiiimiiiiiiiimiiimiiimiilMHiiiiiiiiiiillllliiili»tiiiiiitiiiiniiimHiMllliiiiii 


IIIIUB 


I      The  Most  Successful  Men  in  the  Electric  Railway  In-      | 
I       dustry  read  the  I 

I       ELECTRIC  RAILWAY  JOURNAL       | 

I  Every  Week  I 

liHiimiiiiiinimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiHiiiiiiiiiiiiiiiimiiimiiiimiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiir 
«iitiiiiiiiMiiirt(iiiiiiiiiiiitiiiiiiiiiiiiuillMiliiiiriiiiiiiiitiiiiiiiiiinliiiitifiir(MiiiMiiiiriiniiiiitii(iiiiiii)iiri)<iiMMniiiiHuiiiHtliiiliiin^ 

Sea  the  Crank  ol  tha  i 

CREA6HEA0  DESTINATION  SIGN  I 

By  means  of  it,  conductor  or  motorman  § 
can  change  sign  without  leaving  platform.  | 
All  that  has  to  be  done  is  to  turn  the  f 
crank.       Retter    investigate.  i 

CREA8HEAD  ENfilNEERINQ  CO.,  CINCINNATI,  0.  | 

jMUiMiiiHMiiiiiiiiimiiiiiiiimiiiHHiiiminntiiiniHimMmiMniMnniiiiitiiiiittiiiiiiitiiiiiiiriiMtiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiimiiniS 
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SASHES,  DOORS 
INTERIOR  FINISH 
VESTIBULES  AND  FRAMING 


PERLEY  A.  THOMAS 
GAR  WORKS 

'   Manufacturer  of  Cars 
and  Car  Materials 

Cars  of  all  types  from  one-man  to  larf^e 
interurban 

HIGH  POINT,  N.  G. 


CURTAINS,  VENTILATORS 
SASH    AND   DOOR   TRIMMINGS 
DOOR  AND  STEP  MECHANISM 


'TiiiiiMiiiMiiiinHiniittiniiiiiiiiitiiiMiiiiMiiitirHiiiiiriiiiiiMiiiiiHiiiiiiiiiiiiiniiMnirMiHMMiniMiiiiMiiiiMiiiiiiiiiiriiniiiiiiniiiiiiMiiiirniiiiniirtiiiiii 
uiMiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiitiiiiiiiiniiiiuiiiiiniiiiiiitiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiniiiiiiriiiitiiiiitt..      JMniiiuiiiiiMiiiiiniiiiniiiiiiniiiriiiiiiriiiiitniiiittiiiiniiniiiiiiiiiiiiriiiiiiniiiiiiiiiuninuiiiiniiiiiniiiiitiiuiniiMiMiMiiiiiiiiiiHiiig 


Tool  Steel 


I           On    the    basis    of    experience    Carnegie    Steel  | 

I      Company  recommends  for  tools  its  Carbon  Tool  | 

I      Steels  made  in  the  electric  furnace.    They  will  | 

I      serve   the   requirements   of  the   tool   maker   for  | 

I      many  purposes  as  well  as  the  more  expensive  | 

I      alloy  steels.  | 

I          Tool   steels   are   marketed   through    Carnegie  | 

I      Warehouses.     Quotations  and  literature  can  be  i 

I      had  from  any  Carnegie  Office.  | 

I         Carnegie  Steel  Company  | 

I                  General  Offices,  Carnegie  H'.dg.,  Pittsburgh,  I'a.  | 

i                                                                                                                       1211  I 
f(tiiiltililliliiiiiitriiiiiiiMiiiiiiiiiiiiiiiiiiiirt<iiiiii<iiiiiiiiiiittiiiiii)iiiiiMtiiiiiinMiiiii>ri))iiMiiiiiiiiittiiiiiiMiiiiiiiimMiiiiii)liiiiitmtf; 

uiiniriiiiiiiirriiiiiitiriiiiirriiiiiiiiiiiiiiiiiiiitiiiiiiirniiiiriiiiiriiiiiitiiiiiiriiiiitiiiiiiifitiiiiiiiiiiiiiiiiiiiiuiiuiiiiMiiiiiiiuiiiiiiiiiiiiiiii'^ 

Take  a  ftew  Tip,  | 

when    both   sides  | 

of    old    tip    are  | 

worn  out.     Snap  it  | 

on    your    Trigger-  | 

lock    finger,    which  | 

stays    on    the    con-  i 

troller,    saving    re-  | 

moval  and   adjust-  | 

ment      Time    and  | 

money    are    saved.  i 

100,000  renewal  I 

tips     and     250,000  i 

fingers     sold     last  | 

year.  | 

I  Triggerlock  Reversible  Controller  Finger  I 

=         814-18  Bath  Ave.                                                         557  King  St.,  West  1 

=     Niagara  FalU,  N.  Y.                                                           Toronto,  Canada  = 

^itiiniiiiriiiiiiiitiiiiitiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiitiililiriiliiiiiiiiiiiiiiiiiiiiiiiiiiiii>i)iiiiiMiiiiiiiiiiiiiiiiiMiiitiiiiiiiii^ 


PYRAMID  BRUSHES 


I                                                            Trade  Mark  | 

=  £ 

I  Standard  for  Electric  Railway  Motors  | 

I            Even  on  the  less  severe  services  Pyramid  Brushes  have  | 

I  plenty  of  opportunities  to  show  their  worth.     On  electric  | 

I  railway  motors,  where  high  speeds,  short  stops  and  quick  I 

I  get-aways  are  the  rule,  PYRAMID  BRAND  Brushes  pay  "  | 

I  dividends  out  of  all  proportion  to  their  cost.  s 

^  £ 

I         National  Carbon  Company,   Inc.  | 

I                                             Cleveland,  Ohio  1 

=  = 
^iiimiiiiiirMiiiniiiiitiHiiiHiiiiMiiiiiiiiiiiuiiitMiiiiNiiiuniiirjiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiuuiiiirriiiiiiiuiiiiiiiiuiiiiiiMiittiiiiuio 
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MORErlUNES 


Armature  Babbitt 
Metal  Ls  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting. 


Designed  particu- 
larly for  electric 
railway  armature 
bearing  service, 
and  recognized  the 
world  over  for  im- 
excelled  quality. 


BABBITT  METAL 


I  More-Jones    Brass    &    Metal    Co.  I 

I  •  St.  Louis.  Mo..  U.  S.  A.  I 

liiiiMiiiiiiiiiniiMiiiiiiiii tiiiiiiiiiiMiiiiiiiiiiiMiiiimiiitiiiiitiiiiiiriiiiiiMiiiiiiiiiirii iiiiiiiiiiiiiiimiitiiiiiiiiiiiiiiiHiiiHiiu* 
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Wheel  Truing  Brake  Shoes 


W 


ITH   absolute  sincerity  we  make  the  statement   tbst  AJAZ       S 

BDIX  BABBITT  is  = 

PhTslcallr   and   Chemically   the 

SclentmcallT     Correct     Babbitt. 

"Most  dependable^Most  economical." 


THE  AJAX  METAL  COMPANY  Established  1880 

Main  OfHoe  and  Works:  Philadelphia,  Pa. 
Southern  Plant:  Birmingham,  Ala. 


=  Cut  No.  8  operates  upon  entire  width  of  tread  ot  wheel  and  only  = 

=  portion  of  flange  next  to  tread.  | 

i  This  is  done  with  the  car  in  service.     No  pull-ins  necessary.     Cut  f 

I  above    represents    only    one    ot    many    styles    ot    grinding    shoes.  = 

5  Send  for  further  data.  = 

I         WHEEL  TRUING   BRAKE  SHOE  CO.  I 

I                                           Detroit,  Michigan  |     |  •"" 

^"""""' iiiMiiiii/iiiiiiiiiiiiiiiiiimi iiinimi i iiiiiiiiiiimiiiiimiiii iiiiiiiriii it iiiiiic     n> i mi i ii i i i ii i i i ii ii iiiiiimiiiiiiiiiiiiiiiiiiMiiiiiiimimiii 
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The  Electric  Railway  Industry 
is  "comingi'back'' 


AS  A  GREAT  NATIONAL  INSTITUTION, 
essential  to  modern  civilization,  it  cannot  fail  to 
do  so.  Present  conditions  will  change.  The  in- 
dustry must  and  will  progress.  Years  of  opti- 
mism, activity  and  expansion  lie  before  us. 

AN  IMPORTANT  ELEMENT  m  the  return 
of  prosperity  on  an  abiding  basis  is  the  widest 
possible  dissemination  among  electric  railway 
men  of  information  that  will  help  them  to  im- 
prove their  service,  their  finances  and  their  pub- 
lic relations. 


P 


RACTICAL  HELPS  for  the  Electric  Railway  Shop,  Track, 
Power,  Line  and  Rolling  Stock  Departments  supplies  this  type 
of  information  in  aboindant  measure. 

It  is  a  new  book,  written  out  of  the  experiences,  investigations  and 
observations  of  men  of  recognized  ability  and  of  the  highest  standing 
in  the  industry. 

COMBINING  the  authoritativeness  of  a  textbook  with  the 
serviceableness  of  a  handbook  of  present-day  practices,  it  covers 
the  whole  range  of  psysical  equipment — operation  and  mainte- 
nance, fundamental  principles  and  practical  methods,  materials  and 
appliances,  organization  and  department  economies. 

Presenting  29  important  articles  that  were  followed  with  keen 
interest  by  the  thousands  of  executives,  engineers,  operating  and  non- 
technical men  who  first  read  them  in  Electric  Railway  Journal 

it  is  a  book  that  belongs  on  the  desk  of  every  electric  railway  official 
or  department  head. 

THE  BOOK  may  be  secured  in  combination  with  a  subscription 
— either  new  or  a  renewal— to  Electric  Railway  Journal,  whose 
news,  week  by  week,  of  the  thought,  activity,  practice  and  pro- 
gress of  the  great  industry  which  it  serves,  is  now,  more  than  ever, 
of  vital  necessity  to  the  men  whose  brains  and  energy  will  rehabilitate 
.electric  railways. 

To  make  sure  of  YOUR  copy,  write  your  name  and  address  in 
the  coupon  below,  tear  it  off,  and  mail  it  without  delay. 


325  pages,   6  X  9  in.     Well   illustrated. 
Tliorou^iily    indexed.      Cloth    bound. 


CONTENTS 

Section  I — (5  Chapters) — Tracks  and  Structures,  by  R. 
C.  Cram,  Asst.  Engr.  Way  and  Structure  Dept., 
Brooklyn  Rapid  Transit  System. 

Section  II — (7  Chapters) — In  the  Power  House,  by 
Hartley  LeH.  Smith,  Engineer  of  Tests,  Brooklyn 
Rapid  Transit  System. 

Section  III — (7  Chapters) — Out  on  the  Transmission 
Line,  by  Charles  R.  Harte,  Construction  Engineer, 
The   Connecticut   Company. 

Section  IV — (7  Chapters) — Car  Equipment,  by  C.  W. 
Squier,   Electrical   Engineer. 

Section  V — (3  Chapters) — Car  Design,  by  Norman 
Litchfield. 


■TEAR  OFF  HERE- 


ELECTRIC  RAILWAY  JOURNAL, 

Tenth  Ave.  at  36th  St.,  New  York 

Send  me  ELECTRIC  RAILWAY  JOURNAL  (or  one  year,  and  Include  a  cooy  ot  "Practical  Helnn  for  the 
Hlectrtc  Railway  Shop.  Track.  Power,  Line  and  Rolling  Stock  Departmrats"  If  the  book  i^  not 
«aU.factory  I  will  write  you  in  10  days  for  mailing  instructions  and  Mrtale  for  its  retiSn  at  toSJ 
expenae.  If  it  pleases  mc,  I  will  remit  $4.85  in  30  days,  in  full  paymTOt  of  bofh  the  bSSk  Snd  the 
paper.     (In  Canada.  »6.35:  in  Foreign  Countries.  »7.85.)  waymeni  oi   ootn   tne   book   and  tne 

If  a  renewal  of  a  present  subscription  check  here 

Name     


Street     

City   State    . 

Company    Position 


.AD-PH 


Mail 

this  coupon 
TODAY 
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SEARCHLIGHT 


SECTION 


IMIMIIIIIIIIIIIIIIII 


Oe^yi^tfrWartts  mfo  ike Searchliaht 


ADVERTISING  RATES 


'S' 


Ads  Set  in  Uniform  Style 

(Solid,  in  one  paragraph,  tdthout  display,) 

THREE  CENTS  A  WORD,  minimum  charge  50 
cents  an  Insertion,  payable  In  advance,  less  10  per 
cent.  If  one  payment  is  made  in  advance  Tor  four 
continuous  insertions^for  advertisements  under; 
Positions  Wanted  Vacation  Work  Wanted 

Evening  Work  Salesman  Wanta  Con- 

Wanted  nections 

FIVE  CENTS  A  WORD,  minimum  charge  tl.50 
an  insertion,  for  advertisement  under; 


Ads  Set  in  Display  Type 

(Individual  space,  irithin  border  rules.) 

Space  for  these  advertisementa  Is  sold  by  the 
Inch.  Each  page  contains  30  Inches.  The  rale  per 
inch  Is  based  on  the  total  number  of  Inches  to  be 
used — that  Is,  the  number  of  inches  the  advertise- 
ment Is  to  occupy  multiplied  by  the  number  of 
insertions  It  is  to  receive.  For  instance,  a  2-inch 
ad'".>rtlsement  in  2  Issues  earns  the  4-lnch  rate  o( 
$r  i)0  an  inch.  A  l-inch  space  for  4  Issues,  or  a  4- 
1'  ,'h  space  in  one  issue,  also  earn  the  4-lnch  rate. 


Agenciea  Wanted 
Agenu  Wanted 

Positions  Vacant 
Partner  Wanted 

SCHEDULE    OF    RATES 

Business  Opportunities 

Representations  Wanted 

1  to    3  in.,  $3.00  an  in.     15  to  26  In.,  $2.70  an  In 

Desk  Room  for  Rent 

Salesmen  Wanted 

4  to    7  m.,    2.90  an  In.     27  to  49  In..    2.60  an  In 

Educational 

Patents  for  Sale 

8  to  14  In..    2.80  an  in.     50  to  99  In..    2.50  an  In 

Employment  Agencies 
Dealt  Room  Wanted 

Plants  for  Sale 
Sub-Contracta  Wanted 

Rates  for  larger  space  furnished  on  request. 

Foreign  liuslness 

Work  Wanted 

Cleveland 
Chicago 
Salt  Lake  City 
San  Francisco 


Miscellaneous  for  Sale,  for  Rent  or  Want  Ads. 

THIRTY  CENTS  A  LINE,  minimum  five  lines, 
tor  all  UDdlsplayed  advertisements  set  with  a 
paragraph  for  each  item  or  tabulated. 

THREE  DOLLARS  AND  SIXTY  CENTS  AN 
INCH  for  advertisements  for  bids  (OfDcIal  Pro- 
posals). 


POSITIONS  VACANT 


HIGH-GRADE  meister  mechanic  wanted 
for  street  railway  system  in  Texas  city 
o(     25,000.       P-342,     Elec.     Ry.     Journal, 


Your 
Advancement 

is  largely  in  your  own 
hands — it  is  doubtful 
if  any  one  else  is  wor- 
rying over  it. 

Better  positions  are 
constantly  being  se- 
cured through  small 
advertisements  in  the 
"Positions  Wanted" 
columns. 


60  CENTS 
FOR  20  WORDS 


r.iiiitiintMiiiiii 


For    quick    and    satisfactory    results 

tell   the    reader    everything   that 

he  will  want  to  know. 


POSITIONS  VACANT 


INFORMATION 

ALLOW  FIVE  WORDS  for  the  address.  If  replies 
are  to  a  bo.'C  number  In  care  of  any  of  our  offices. 
There  Is  no  extra  charge  for  forwarding  replies. 
IN  REPLYING  TO  ADS,  do  not  enclose  original 
testimonials  or  anything  that  you  may  want  re- 
turned. State  your  experience  and  quallflcatlona 
In  as  concise  and  neat  a  manner  as  possible  and 
enclose  copies  of  your  testimonials. 
BE  CAREFUL  TO  PUT  ON  ENVELOPE,  when 
answering  any  "blind"  ad.  the  box  number  In  the 
ad,  the  name  of  the  paper,  and  also  the  local 
address  of  office  to  which  reply  Is  sent: 

36th  St.,  at  10th  Ave.,  New  York 

935  Real  Kstate  Trust  Bldg.,  Philadelphia 

657  Leader-News  Bldg..  "" 

1570  Old  Colony  Bldg., 

519  Newhou'se  Bldg., 

501  Rlalt3  Bldg., 

WHEN     ADVERTISING     MACHINERY,     use 

your  own  name  and  address — or  a  local  address  of 
some  kind — so  that  the  readers  can  wire  direct  and 
get  quick  replies.  We  advise  also  that  you  state 
in  your  advertisement  the  present  location  of  plant 
that  Is  offered  for  sale,  or  point  of  delivery  provided 
you  are  In  the  market  for  equipment. 

TO  SIGN  YOUR  NAME  and  address  to  your 
advertisement  begets  the  confidence  of  the  reaepj 
and  facilitates  receiving  replies.  You  can,  however, 
obviate  delay  in  receiving  answers  by  signing  your 
ad.  only  with  initials  (your  own  or  others),  care 
of  your  home,  your  office  or  a  post-office  box 
number  in  your  city. 


POSITIONS  WANTED 


ARMATURE  winder  for  street  railway 
work  wanted  (married  preferred),  must 
be  steady  and  flrst-olass  worltman.  Steady 
employment  for  the  right  man.  State 
salary  in  first  letter.  Sioux  City  Serv- 
ice Company.  Sioux  City,  Iowa. 


LIVE,  energetic  young  man  wanted  to  act 
as  shop  foreman  of  small  suburban  sys- 
tem in  Northern  Alabama.  Excellent  op- 
portunity for  advancement  to  right  party. 
State  fully  experience  and  salary  ex- 
pected. P-372,  Elec.  Ry.  Journal,  Leader- 
News  Bldg.,  Cleveland. 


MAN  wanted,  experienced  In  electric  rail- 
way track  work,  as  shop  inspector  for 
frog  and  switch  manufacturer ;  also 
draftsman  who  has  had  experience  In 
designing  manganese  special  track  work. 
State  salary  and  experience  In  first  let- 
ter.    P-361,  Elec.  Ry.  Journal,  Chicago. 


NAMES  and  addresses  wanted  of  competent 
English-Spanish  translators  in  various 
localities  east  of  Chicago  who  can  work 
part  time.     P-369,  Elec.  Ry.  Journal. 


POSITIONS    WANTED 


CHIEF  engineer  or  engineer  maintenance 
of  way.  12  years'  experience  mainte- 
nance, construction  and  operation.  Ac- 
curate knowledge  of  all  matters  related 
to  way  and  structure  department.  Tech- 
nically trained.  References.  PW-SBT, 
Elec.  Ry.  Journal.  Chicago. 


POSITION  by  man  experienced  in  armatura 
winding,  controller  repairing  and  carwir- 
ing  with  good  chance  for  advancement. 
Western  states  preferred.  PW-376,  Elec. 
Ry.  Journal,  Philadelphia. 


ENGINEER  and  executive ;  technical ;  15 
years  electric  railway  experience ;  de- 
signs, construction,  maintenance  of  way, 
investigations,  reports,  extensive  valua- 
tions, large  utilities.  In  responsible 
charge,  desires  change ;  age,  37  ;  best 
references.  PW-373,  Elec.  Ry.  Journal, 
Chicago. 


OVERHEAD  man  with  17  years'  experience 
on  construction  and  maintenance  of  City 
and  Interurban  lines,  wishes  position  as 
superintendent  or  general  foreman.  Suc- 
cessful in  organizing  and  handling  men. 
PW-364,  Elec.  Ry.  Journal,  Philadelphia. 


AN  energetic,  sober,  ambitious  38  year  old 
man,  16  years'  experience  in  street  rail- 
way transportation  with  large  company. 
Thoroughly  familiar  with  every  detail  of 
the  department,  including  making  trafBc 
surveys,  making  and  adjusting  schedules 
and  employing,  training  and  handling 
men,  desires  position  as  transportation 
superintendent.  Present  employer  as  ref- 
erence. PW-377,  Elec.  Ry.  Journal,  Lead- 
er-News Bldg.,  Cleveland. 


FOR  SALE 


Fare    Begisters    For    Sale 
20    R-5    International    fare    registers,    A-1 
condition.      Address    C.    S.     B.    &    N.    L 
Ry.   Co.,   South   Bend,   Ind. 
Chicago. 
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WANTED 


4 — Model  D  Johnson  Re- 
gistering Fare  Boxes, 
with  Paper  Ticket  At- 
tachments, Keystone 
Mounting. 
2— K-36-J  Controllers. 

JACKSON    RAILWAY  &  LIGHT    CO. 
Jackson,  Tennessee 


1000  TONS 

i  NEW  7  in.  HIGH 

I  TEE  RAIL 

I  Bethlehem   Steel   Co.    P.    S.    Co. 

I  Section  91-282.    Same  as  L.  S. 

1  Go's  Section  91-375. 

z 
s 

i  For   immediate   delivery.      Reaton- 

I  able  price.     Will  tell  any  quantity 

I  up  to   1000  tons. 

I  Apply  F.  S.  369.  Electric  Ballway  Jonmal 

I  lOth  Ave.  at  36tli  St.,  New  York  City 


SALE  OF 

I   MACHINE  TOOLS 

I  Sealed  bids  will  be  received  until 

I  11  A.M.,  April  21,  1919 

=  at  the  office  of  District  Manager  of  Finance. 

=  Air  Service.  Keenan  Bld^..  Pittsburgh.  Pa.. 

=  or    at    Material    Disposal    Section.    Finance 

i  Division.    Air    Service,    Washingrton.    D.    C. 

I  for   any    or   all   of    the   following   machine 

=  tools: 

=         8  Boring  Mills.  1  Broaching  Machine.  28 

I  Drill    Presses     (Multiple     Spindle.     Radial. 

I  etc.).   1   Gear  Shaper.   95  Grinders,   1   Key- 

i  seater,   193   Lathes    (Engine.   Turret,   etc.). 

I  1    Measuring    Machine.     318     Milling    Ma- 

I  chines   (Vertical  and  Horizontal.  Plain  and 

=  Universal).  1  Planer,  10  Power  Saws.  1 — 

=  30    ton    Press     (Forcing).    21    Screw    Ma- 

=  chines,   2   Threading   Machines,    17    Thread 

i  Millers,  etc..   etc. 

=         This  equipment  may  be  seen  at  the  plant 

=  of  the  Union  Switch  and  Signal  Co.,  Swiss- 

=  vale.  Pa.     Pull  particulars  may  be  had  on 

=  inquiry  of  Material  Disposal  Officer  at  810 

I  Little  Bldg..   Boston;    3050  Elmwood  Ave.. 

i  Buffalo;    1316    Consumers    Bldg..    Chicago; 

=  Mutual   Home  Bldg..    Dayton;    1550   Wood- 

i  ward    Bldg..    Detroit ;     360    Madison    Ave.. 

=  New    York;    Keenan    Bldg.,    Pittsburgh,    or 

I  504  Postal   Tel.   Bldg..   San  Francisco. 

^■■■MllllllllllllMIMMintl 


STREET   CARS  I 

4  ft.  85  in.  gage 
3—32  ft.  Closed  I 

Complete  with  equipment.     Firat-Class  | 

Will  convert  to  one-man  type  i 

4-9  Bench  Open  Trailers  1 

Immediate  Shipment 

;^lnickerinSt.louis  | 

I  Get  Bulletin  250-88  pages  \ 

I    Circulation,  One  Quarter  Million    \ 

I     Railway  Power  Plant  &  Industrial   Equip      § 


Cars,  Rails,  Locomotives, 

Cranes,  Gen*rators,Turbines,  | 
Motors,  Machine  Tools, 
Hammers,  Presses 

Everythlnc  For  i 
POWER,  RAILROADS,  INDUSTRY, 

CONTRACTORS  I 

What  do  yon  want  to  Btiy  or  Sellf  = 

Write  for  our  Bulletin  No.  110.  = 

Oar  ENGINEERING  DEPARTMENT  will  I 

DtMtgn,     Constrxict     and     Finance     your 

undertaking  a.     Send  u«  particulars.  I 

RAILWAY  A  POWER  EQUIPMENT  CO.  I 

Woolworth  Bldg..  New  York.  N.  T.  I 

Cable   Addresa:    "JohnBcar"   Code,    Western  = 

Union.  I 

HllDIHIIHIIIIIHIIIIIIIMIItllinillll.llllMlllitlllllllMIIIIIIIIIIIIIIIIMIIIIIIIItlMimMllllllii 

ntlllllHII ■tllllllMIIIHtllllMlllilltllUlllllillHilllll) •illDIIIIIHIIIIHIIIIIIIIilllllU 
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FOR  SALE  I 

4  Wason  Paye  Cars  j 

28  ft.  over  corner  posts  j 

Standard  0-36  Trucks  1 

2  Gen.  Elec.  No.  87—60  hp.  \ 

Motors  K-36  Control  } 

Splendid  Condition  I 

I                ELECTRIC  EQUIPMENT  CO.  | 

I           Commonwelth  Bldg.,  Philadelphia.  Pa.  | 

§               '  - 

.'■•iittiiiiiiiiiiiiiiiitiiiiiiriiiniiiMiniiinMoiiMiiitiiiiiiiiiiiiitiitiiiii 


FOa  SALB 
I  CARS 

2 — MoKean  Ouo-Blectric  Cm. 
I  12 — DUTcrratUI  20-yd.  Car*. 

B     flaioilat  FaMenctr  Om. 
60 — Frateht  Cmn. 
12 — BMiHe  8H«. 

Get  aur  Lists  and  Prices 
I     J.  F.  DONAHOO  CO.  Birmlnrham.  AU. 

•tlllUIIIIItanlllllllllltUUIIUIIIIIIIIllllllllMMIIIIIIIIIIIIIIIIIItllMtlltMlltHIIIIKItltlll 
JIMIIIIMIIIIII (Ill IttlllMIIII t Illllllllll (■■■MMmiMMIIMIIM 

FOR   SALE 
1  Double  Track 

IRON 
BRIDGE 

290  ft.  long,  23  ft.  wide,  inside 
trusses. 

Good    as    new. 
Can    be    removed    immediately. 

R.   C.    HOFFMAN   &   CO.,    Inc. 

Baltimore,  Md. 


RAILS 


16,000  TONS — NVW  sad  KXLATBBS 

NBW — 11  lb..  18  n>..  30  lb..  86  lb..  SO  lb. 

40   lb..   00   lb..   70   lb..   76   lb..  80   lb.,   81 
lb..  00  lb. 

RILAYBRS — SO  lb..  86  lb..  40  lb..  46  lb.. 

66   lb..   60  lb..   70   lb..   80  lb..  86  lb.,   90 
lb.,  100  lb. 

Tms   alno.    Mew   Bolta,    Nats    and    Bpikea. 

Ne<  Fnx*,  SwItehM,  Ooaalno  and  all 
_  aoo  toriea.  Carload  and  leaa  earload  In- 
i  qnlv.iM  and  erd«r(  a  (peetalty.  Ball*  eat 
I  to  ..tnfUa  tot  (tmetnral  parpoaee.  At- 
=  traollTe  prloee.  Immediate  ahlpmenta  from 
i    etoek. 

I  L.  B.  FOSTER  COMPANY 

I  Park  Bldi..  PitUbnrrh.    Pa. 


Armature 

Coil  Taping 

Machine 

Saves  Time, 
Labor  and  Money 

A  boy  can  tape  40 
colls  for  Westlng- 
housa  12A  Arma- 
ture In  an  hour. 
Further  particulars 
gladly  furnished. 

Geo.  M.  Griswold  Machine  Co. 

New  Haven,  Conn. 


ORKS 


Incorporated 
Cleveland,   Ohio 


Everything  in  tlie  Line 

of  Repairs  to  Electrical 

Machinery 


Complete      Annaturea.      New 
Rewotmd       Armature       Cerea, 
Shafta.       Armature      Coile,       Fielda 
CommutatoTi. 

BatabUahed  22  Teara 


miKIMIMIIIMIIMIIMItlMII 


AimalVM. 


IIMMMIMIIIItlMtllllMtlltllllllllMmilllHIIIMMMIItllMIIIS 


IIIIIIIIIMIIIIIMIIIMIIIItllllllllMIIIMiniMIIIIMIir 
IMIMMMIfMniMMIIIItlllllllMIIMIIflMIIIIIIIIIIIIMItlllMIIMIHI:: 


There  is  a 

Searchlight  Section 
in  each  of 
the  following  papers: 


[  1  ] 

American  Machiniat 


[  2  1 
Coal  Age 


[  3  ] 
Electrical  World 


14  ] 
Electrical   Merchandising 


[61 
Electric  Railway  Journal 


[  6  ]         _ 
Engineering  and  Mining  Journal 

t  7  ] 
Engineering  News-Record 

[8] 
Chemical   and    Metallurgical 

I  9  ]  Engineering 

Power 


Each  of  these  9  papers 
is  the  leading  periodical 
of  the  industry  it  serves. 

Searchlight  advertise- 
ments will  get  you  in  touch 
with  the  important  men  of 
these  important  industries. 

IIIIIIIHIIItllllMlllllllltlllll'llllltl 
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Boiler  Bargains 


Extraordinary  opportunity.    Good  boilers  at  the  right  price.    Have 
been  used  6  months  to  3  years  but  all  in  excellent  condition. 

Sterlings 


253  H.  P. 
352  H.  P. 
Sterlings 


Edgemoors  600  H.  P. 
813  H.  P. 
512  H.  P. 


I  We  are  prepared  to  supply    complete    boiler    plants    including 

I  pumps,  piping,  breaching,  stacks,  etc. 

I  Tell  us  what  you  need  and  get  our  quotations.    All  goods  ready  for 

I  immediate  delivery  subjtct  to  prior  ssile. 

I  Note: — We  are  compiling  an  extensive  list  of  machinery,  electrical  apparatus,  mechanical  supplies, 

I  tools  and  structural  material  of  all  kinds  which  we  have  for  sale.     If  you  desire  to  receive  this  list, 

I  when  printed,  please  file  with  us  your  name  and  address. 

Du  Pont  Chemical  Company 

I  Incorporated 

I  Sales  Department 

I  Wilmington,  Delaware 

5iirMiiiiiiriiiiiHirininHniiiniiiiniiiiHiMiiiniiiiiiiiiiiniiiiiiMiiiii(iiiiiiiiiiimiiiiiMiiiiiiiiiiifiiiiitiiiiiiuiiimiiiiiiiiiiiiiiiiiiiiiiniiinin 
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FOR   SALE 

Complete    Electric    Ra'lway    System 

3 — practically  new  trolley  cars  equipped  with  four  GE  217 
motors  complete  with  GE  air  compressors,  mounted  on  No. 
27  M.C.B.  Brill  Trucks.     Standard  eau^e. 

1 — General  Electric  direct  current  720  R.P.M.,  1200  volt.  167 
amp.  Railway  type  Generator  for  belt  drive.  Complete  with 
switchboard  containing  all  instruments  including-  circuit 
breaker. 

1 — 450  H.P.  Fleming-  Harrisburg-  double  eccentric  non-releaaing- 
Corliss  Valve  Engine,  complete  with  spare  parts.  Arrang-ed 
for  belt  drive  with  sufficient  lengrth  of  shaft  for  direct  con- 
nected g-enerator.      Good  as  new. 

Approximately  4000  cypress  cross  ties.      Good  condition. 

700 — Creosoted  Poles  about  10  in.  x  8  in.  x  30  ft. 

70.000   ft.   No    Ot'OO   copper  trolley   wire.      Good   as   new. 

2 — 250  H.P.  Scotch  Marine  Boilers,  built  for  150  lb.  working- 
pressure,  complete  with  stack.  Eauipped  with  shakmg 
grates  and  extra  oil  burning  furnaces. 

A.  MARX  &  SONS,   New  Orleans,  La. 


ROTARY  CONVERTERS 

1 — 300-kw.  Westinghouse  Rotary  Converter,  3-pb.,  <•- 
cjr.,   370-v.  A.C.,  S75-V.  D.C.,  600  r.p.m. 

1 — 200-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60- 
cy.,  370-v.  A.C.,  57S-v.  D.C. 

1 — ISO-kw.  Westinghouse  Rotary  Converter,  2  or  3-ph., 
60-cy.,  250-V.  D.C,  720  r.p.m. 

TURBINE 

1 — 500-kw.  Westg.  Horizontal,  3-ph.,  60-cy.,  370-v.  (can 
be  rewound  for  any  standard  voltage),  3600  r.p.m., 
with  or  without     condensing  equipment. 

ARCHER  &  BALDWIN,  INC. 

114-118   Liberty  St.,   New   York,   N.   Y. 
Telephone  4337-4338  Rector 


'»""" """I" """" " """' •" ' I ' I I iiiiiiiiiiiiimiiiu 1 1 i    =„„„ I imiiiiiiiiiii , iiiiiii mill iiiiiii i iiiiiiiiMiiiiiiiiir iiinuiiiiiuiiiii iiuiimiiiim 
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SURFACE   CONDENSERS  | 

I                    1— 8000-sq.ft.    Alberger.  I 

I                    1— 6000-sq.ft.   Wheeler   Cond.  &  Eng'g  Co.  I 

I                   3 — 4-000-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

=                   1— 2900-sq.ft.  Willans-Robinson.  I 

I                    1— 2800-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

E                    1 — 1380-sq.ft.  Worthington.  i 

I                   1— 1200-sq.ft.   C.   H.  Wheeler.  I 

i                   1 — 1150-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

I                   1—  700-sq.ft.  Wheeler   Cond.  &  Eng'g  Co.  i 

I                    1—  525-sq.ft.   Frick.  I 


I               IMMEDIATE  DELIVERY  \ 

i  Five  new  P.A.Y.E.  double  truck  cars.    Length,  I 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  I 

I  G.  E.  Co.  Air  Brakes.  | 

I        McGUIRE-CUMMINGS    MANUFACTURING    CO.  I 

I                  Car»  ahd  Trucks,  Snow  Sweepers,  Electric  Locomotives  | 

I                                    111  West  Monro«  Street,  Chicago,   111.  I 

^miiiiiimiiiiiiiiiiiiiiitiiiiiiKiuiiiuiiiimniiiHiiiiiiiiiiiiiiimtiiuiiniiiiitiiiiiiimihiiiiiiiiiiiiinnhiiiiittiiiintiiimiiiiiuiiiiiiim 


MacGovern   &   Company,  Inc.  | 

I  114  Liberty  Street,  New  York,  N.  Y.  i 

I  Pittsburgh  Office,  498  Union  Arcade  Building  | 

^iiiMmniMiniiiMilliiiiHiiimiiiiMiiiinniinniinniiinniinnninnniiiiniiiiiiiiiiHiiiiiiiii'iiinniiiiftTiiniilllrtltiiti^^ 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Advertislne*  Street   Car. 
Collier.    Inc..    Barron    G. 

Air    Rectiflers. 

Holden  &  White.  Inc. 

Anchors,    Guy. 

Electric  Service  Supplies  Co. 
Holden   &  White.   Inc. 
Johns-Manville   Co..    H.    W. 
Ohio    Brass    Co. 
Westinsrhouse  Elec.  &  M.  Co. 

Antomobiles  and  Buses. 

Brill    Co..    The    J.    G. 
Axle   Straighteners. 

Columbia  M.  W.  &  M.  I.  Co. 

Axles. 

Bemis  Car  Truck  Co. 
Brill  Co..   The  J.   G. 
Cambria  Steel  Co. 
Carnegie  Steel  Co. 
General    Steel    Co. 
Midvale    Steel    &    Ordnance   Co. 
National   Railway   Appliance  Co. 
St.  Louis  Car  Co. 
Standard  Steel  Works  Co. 
Taylor    Electric    Truck   Co. 
Westinghouse  Elec.  &  M.  Co. 

Babbiting    Devices. 

Columbia  M.   W.   &  M.   I.  Co. 

Badges  and  Buttons. 

American  Railway  Supply  Co. 
Electric  Service  Supplies  Co. 
International  Register  Co.,   The 

Bankers   and   Brokers. 

Coal  &  Iron   National  Bank. 

Batteries,   Dry. 

Johns-Manville     Co..     H.     W. 

Nichols-Lintem    Co. 
Batteries.  Storage. 

Electric    Storage   Battery   Co. 

Bearings  and  Bearing  Metala. 

Ajax   Metal  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka    Co 
*    General  Electric  Co. 
Kerschner  Co..  Inc..  W.  R. 
More-Jones   Brass  &  M.  Co. 
St.  Louis  Car  Co. 
Taylor  Elec.  Truck  Co. 
Weatinghouse  Elec.  &  M.  Co. 

Bearings*  Center  and  Roller  Side. 

Holden  &  White.  Inc. 

Bearings,    Oil-less,    Graphite,   Bronze 
and    Wood. 

Bound  Brook  Oil-less  Bearing  Co. 

Bearings,   Roller   and  Ball. 

Gurney  Ball   Bearing  Co. 

BelU  and   Gongs. 

BriU  Co..    The  J.   G. 
Columbia    M.    W.    &    M.    I.    Co. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,    Rail. 

Nilea-Boment-Pond    Co. 
Wataon-Stillman    Co. 
Western   Electric  Co. 
Zelnickcr    Supply    Company,    Inc.. 
Walter   A. 

Blasting  Povrdcr  and  Equipment 
Du  Pont  de  Nemoures  &  Co..  E.  I. 

Boiler  Cleaning  Compounds. 
Johns-Manville  Co..  H.  W. 

Boiler    Coverings. 

JohnsManville    Co..    H.    W. 

Boiler  Tubes. 

National    Tube    Co. 

Boilers. 

Babcock  dc  Wilcox  Co. 

Bond    Testers. 

American  Steel  &  Wire  Co. 
Lincoln    Bonding   Co. 

Bonding    Apparatus. 

Electric  Railway  Improrement  Oo. 
Lincoln     Bonding     Co. 
Ohio    Braes    Co. 

Bonding    Tools. 

American    Steel   &  Wire  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Bonds,   Rail. 

American   Steel   ft   Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
Gt-neral    Electric  Co. 
Johns-Manville    Co..    H.    W. 
Lincoln    Bonding  Co. 
Ohio    Brass   Co. 
Westinghouse  £lec.  &  M.  Co. 


Boring   Tools,    Car    Wheel. 
Niles-Bement-Pond   Co. 

Brackets  and  Cross  Arms.  (See 
also  Poles,  Ties,  Posts,  Piling 
and   Lumber.) 

American    Bridge  Co. 

Bates    Expanded    Steel    Truss    Co. 

Creaghead  Engrg.  Co. 

Electric    Railway    Equipment    Co. 

Electric  Service  Supplies  Co. 

Hubbard    &    Co. 

Lindsley  Bros.  Co. 

Ohio    Brass    Co. 
Brake    Adjusters. 

Holden    &    White.    Inc. 

Westinghouse    Trac.    Brake    Co. 
Brake    Shoes. 

American   Brake   S.   &  Fdy.  Co. 

Barbour-Stockwell    Co. 

Bemis  Car  Truck  Co. 

Brill    Co..    The    J.    G. 

Columbia   M.   W.   &  M.   I.  Co. 

St.  Louis  Car  Co. 

Taylor    Elec    Truck    Co. 

Wheel    Truing    Brakeshoe    Co. 

Brakes.  Brake  Systems  and  Brake 
Parts. 

Aekley    Brake    &    Supply   Corp. 

Allis-Chalmers    Mfg.    Co. 

Bemis  Car  Truck  Co. 

Brill   Co..   The  J.   G. 

Columbia    M.    W.    &   M.   I.    Co. 

General  Electric  Co 

Holden   &  White.   Inc. 

National    Brake   Co. 

St.    Louis    Car    Co. 

Safety    Car    Devices    Co. 

Taylor    Elec.    Truck    Co. 

Westinghouse   Trac.    Brake   Co. 
Bridges  and  Buildings 

American  Bridge  Co. 
Brooms,   Track,   Steel   or  Rattan 

Zelnicker   Supply  Company.   Inc., 
Walter    A. 

Brushes,  Carbon. 

General  Electric  Co. 

Jeandron,    W.   J. 

Morgan    Crucible    Co. 
National  Carbon  Co..  Inc. 

United    States   Graphite   Co. 

Western    Electric    Co. 

Westinghouse  Elec.  &  M.  Co. 
Brushes. 

Whiting'Adams   Co. 
Brushes,   Graphite. 

United    States    Graphite  Co. 

Brush    Holders. 

Anderson  Mfg.  Co..  A.  &  J.  M. 

Eureka   Co. 
Buckets. 

Blaw-Knox   Co. 
Bunkers.   Coal 
American   Bridge  Co. 

Bushings,  Case-Hardened  Manganese 

Bemis  Car   Truck  Co. 

Bushings,    Graphite    and    Wooden. 

Bound  Brook  Oil-less  Bearing  Co. 
Cars,    Dump. 

Differential   Ceu*   Co. 
Car       Equipment.        (For       Fenders, 
Heaters,        Registers,        Wheels, 
etc.,  see  those  Headings.) 

Car      Trimmings.        (For      Curtains, 
Doors,     Seats,     etc.,    see    those 
Headings.) 
Cars,    Passenger,    Freight,    Express, 
etc. 

American  Car  Co. 

Brill  Co..    The  J.    G. 

Cambria   Steel   Co. 

Kuhlman   Car   Co..    G.   C. 

McGuire-Cumznings   Mfg.    Co. 

Midvale   Steel  &   (h^nance  Co. 

Thomas    Perley    A. 

St.   Louis  Car  Co. 

Watson    Mfg.    Co. 
Cars,  Second   Hand. 

Electric   Equipment  Co. 
Cars,   Self -Propelled. 

Electric    Storage    Battery    Co. 

<3eneral    Electric   Co. 

Castings,      Brass,      Composition      or 
Copper. 
Anderson  M.  Co..  A.  &  J.  M. 
Columbia    M.    W.    &    M.    I.    Co. 
Eureka   Co. 
More-Jones  Brass  it  M,  Co. 

Castings,    Gray   Iron    and   Steel. 
American  B.  S.  &  Fdry.  Co. 
American    Bridge    Co. 
Bemis  Car  Ttuck  Co. 
Columbia  M.  W.  A  U  I.  Co. 
St.   Louis   Car  Co. 
StaDdard  Steel   Woi^   Co 


Castings,    Alalleable   and   Brass. 
American   Brake   S.   &   Fdry.   Co. 
Bemis  Car  Truck  Co. 
Columbia  M.   W.   &  M.   I.   Co. 
St.    Louis    Car    Co. 

Catchers  and  Retrievers,  Trolley. 

Electric  Service   Supplies  Co. 
Holden  &  White.  Inc. 
Ohio    Brass    Co. 
Trolley    Supply    Co. 
Wood  Co.,   C.   N. 

Checks,    Employees, 

American  Railway  Supply  Co. 

Circuit  Breakers. 

Cutter  Co..   The. 
General   Electric   Co. 
Westinghouse  Elec.  &  M.  Co. 

Clamps   and   Connectors,    for   Wires 

and  Cables. 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric    Railway    Equipment    Co. 
Electric   Service  Supplies  Co. 
General    Electric  Co. 
Hubbard   &   Co. 
Ohio    Brass    Co. 
Westinghouse  Elec.  &  M.  Co. 

Cleaners  &  Scrapers,  Track.  (See 
also  Snow-Plows,  Sweepers  and 

Brooms.) 
Briill  Co..   The  J.  G. 
Ohio    Brass    Co. 
Western    Electric    Co . 

Clusters    &    Sockets. 
General    Electric    Co. 

Coal  and  Ash  Handling.  (See  Con- 
veying and  Hoisting  Ma- 
chinery.) 

Coll      Banding     and      Winding     Ma- 
chines. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 

Colls,    Armature    and    Field, 

Cleveland   Armature   Works 
Columbia  M.  W.  &  M.  I.  Co. 
D  &  W  Fuse  Co. 
General    Electric  Co. 
Independent   Lamp   &  Wire  Co. 
King-Coil   Mfg.   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Colls.  Choke  &  Kicking. 

Electric    Service    Supplies    Co. 
General  Electric  Co. 
Westinghouse    Elec.    &    M.    Co. 

Coin-Counting  Machines. 

Electric  Service  Supplies  Co. 
International   Register  Co. 

Commutator   Slotters. 

Electric    Service    Supplies    Co. 
Greneral    Electric   Co. 
Westinghouse  Elec.  &  M.  Co. 
Wood  Co..,C.  N. 

Commutator  Truing  Devices. 

General   Electric  Co. 

Commutators    or    Parts. 

Cameron    Elec'l    Mfg.   Co. 
Cleveland     Armature    Works. 
Columbia  M.  W.   &  M.  I.  Co. 
Eureka   Co. 
General    Electric  Co. 
King-Coil  Mfg.  Co. 
Westinghouse  Elec.  &  M.  Co. 

Compressors,    Air. 

Allis-Chalmers    Mfg.    Co. 
General    Electric    Co. 
Westinghouse  Traction   Brake  Co, 

Concrete  Mixers. 

Blaw-Knox  Co. 

Condensers. 

Allis-Chalmers    Mfg.    Co. 
General    Electric    Co. 
Westinghouse   Elec   St   M.   Co. 

Conduits,  Underground. 

-Tnhna-Manville     Co..     H.     W. 
Standard   Underground   Cable   Co. 

Connectors,    Solderless. 

Westinghouse  Elec.  A  Mfg.  Co. 

Construction.    Industrinl 
ThompBon-Starrett  Co.,   The 

Controller    Regulators. 

Electric    Service     Supplies    Co. 

Controllers    or    Parts. 

Allie-Chnlmera    Mfg.    Co. 
Columbia  M.  W.  A  M.  I.  Co. 
General   Electric  Co. 
Johns-Manville  Co..  H.  W. 
Trlnrerlock    Reversible   Controller 

Finger 
Westinghouse  Elec.   &  M.  Co. 


Controlling  Systems. 

General   Electric   Co. 
Westinghouse    Elec.  _&    M.    Co. 

Converters,  Rotary. 

Allis-Chalmers   Mfg.    Co. 
General    Electric    Co. 
Westinghouse  Elec.   &  M.  Co. 

Conveying   and   Hoisting  Machinery. 

American    Bridge    Co. 
Columbia   M.    W.   &   M.   I.  Co. 
Green    Eng'g    Co. 

Cord,    Bell,    Trolley,    Register,   Etc. 

Brill   Co..    The  J.   G. 
Electric     Service     Supplies    Co. 
International     Register    Co.,     The 
Roebling's    Sons    Co.,    John    A. 
Samson    Cordage    Works. 
Trolley    Supply    Co. 

Cord    Connectors    and    Couplers. 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood    Co..    C.   N. 

Couplers,    Car. 

Brill   Co..   The  J.   Q. 

Ohio   Brass  Co. 

Van   Dorn   Coupler   Co. 

Westinghouse    Trac.    Brake    Co. 

Cranes.       (See    also    Hoists.) 

Allis-Chalmers  Mfg.  Co. 
Niles-Bemenl-Pond  Co. 
Toledo   Bridge  &  Crane  Co..   The 

Creosoting.       (See    Wood   Preserva- 
tives.) 

Cross  Arms.      (See  Brackets.) 

Crossing     Foundations. 

International    Steel    Tie   Co. 

Crossing   Signals    (See  Signals, 
Crossing.) 

Crossings,    Track.       (See    Track« 
Special   W^ork.) 

Crushers.   Bock 

Allis-Chalmers    Mfg.    Co. 

Culverts. 

Canton  Culvert   &   Silo  Co. 
Stark   Roiling   Mill   Co. 

Cutting  Apparatus.  Oxy-Acetyleoe 

Milburn  (;o..  The  Alex 

Curtains    and    Curtain    Fixtures. 

Brill    Co..    The   J.    G. 
Electric    Service    Supplies    Co. 
St.  Louis  Car  Co. 

Dealers'    Machinery. 

Archer    &    Baldwin 
Cleveland    Armature   Wks. 
Electric   Equipment    Co. 
Foster  Co..  L.  B. 
Griswold  Machine  Co..   Geo.  M. 
Hyman    Michaels    Co. 
MacGovern  &  Co..   Inc. 
Zelnicker   Supply  Co.,    W.   A. 

Derailing    Devices. 

Cleveland  Frog  &  Crossing  Co. 

Destination   Signs. 

Columbia  M.   W.   &  M.  I.  Co. 
Creaghead    Engrg.    Co. 
Electric  Service  Supplies  Co. 

Detective   Service. 

Wish  Service  P.  Edward 

Die   Blocks 

General    Steel   Co. 

Docs,   Lathe. 

Williams    &    Co..    J.    H. 

Door  Operating  Devices. 

Consolidated  Car  Heating  Co. 
National    Pneumatic    Co.,    Inc. 
Safety    Car    Devices    Co. 

Doors,   Asbestos. 

Johns-Manville    Co..    H.    W. 

Doors  and  Door  Fixtures. 

Brill    Co..    The    J.    G. 
Hale  &  Kilburn  Corp. 

Doors,  Folding  Vestibule. 

National  Pneumatic  .Co.,  Inc. 

Draft      Rigging.         ( See      Couplers. 
Car.) 

Drills,   Track. 

American    Steel    A    Wire   Co. 
Electric   Service   Supplies  Co. 
Nilcs  Bemenl-Pond   Co. 
Ohio    Brass   Co. 
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'LE  CARBONE' 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


I     1 


V/J 


% 


i         Pittsburgh  Officei 
I      636  Wabash  Building 


•    Canadian  Distributorai 
Lyman   Tube  &.  Supply   Co.|    Ltd.     | 
Montreal  and  Toronto 


1 


Electrical  Indicating  Instruments 

rire  unqualifiedly  superior  to  any  other  instruments 
desig-net'    for  the  same  service. 

A.C.  or^^.C,  Switchboard  or  Portable  Instru- 
ments for  ©very  field  of  Indicating  Electrical 
Measurements.  In  writing  for  catalogs  and  bulle- 
tins, please  specify  the  field  that  interests  you. 

WESTON    ELECTRICAL    INSTRUMENT    CO. 
21    Weston    Avenue,    Newark,    N.    J. 

Branch  Offices  in  the  Larger  Cities 


1 1  SIS^ 
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Get  those  coils  back  into  service — quick !  | 

Don't   let  LABOR   SHORTAGE   hold   them   up   in   your  I 

coil  department.     You  can't  get  more  men — but  you  can  I 

save  time  and  money  by  sending  the  coils  to  us  for  re-  I 

insulation  with  I 

SALAMANDER 
Pure  Asbestos 

We    will    return    them    promptly — bett«r   insulated    and    more  = 

durable  than  when   new.  I 

"Salamander"    asbestos   wire   excels   in    insulating   Talue    and  > 

cannot  bum  out  under  the  severest  overload.  I 

Leading  electric  railways  are  our  best  customers.  = 

Write  ns  for  details  now  | 

Independent  Lamp  &  Wire  Co.,  Inc.  I 

OFFICES :                                       FACTORIES :  I 

1737  Broadway,  New  York        York.  Pa.,  and  Weehawken,  N.  J.  = 

a 
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Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or   with    silk  or 
cotton  covering. 

We  invite  correspondence, 
and  will  send  samples  and 
prices  on  request. 


I      Independent  Lamp  &  Wire  Co.,  Inc. 

I  OFFICES:  FACTORIESi  I 

I     1737  Broadway,  New  York  York,  Pa.,  and  W.ehawkan,  N.  J.     | 
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Dryers,    Sand. 

Electric   Service    Supplies   Co. 
Zelnicker  Supply  Co.,  Inc.,  W.  A. 

Electrical    Wires   and    Cables, 

Roebling'a  Sons  Co..  J.  A. 

Engineers,     Consulting,     Contracting 
and  Operating, 
Archbold-Brady   Co. 
Arnold   Co.,    The 
Beeler,   John  A. 
Drum  &  Co..   A.  L. 
Ford.   Bacon  &  Davis 
Hoist.     Engelhardt     W. 
Republic    Engineers    Inc. 
Rlchey.    Albert    S. 
Sanderson   &    Porter 
Sargent    &    Lundy 
Scofield    Engineering    Co. 
Stone    &    Webster 
Wells.   Gardiner  P. 
White  Companies.   The   J.   G. 
Woodmansee     &     Davidson     Engi- 
neering Co. 

Engines,   Oas   and    Oil, 

Allis-Chalmers    Mfg.   Co. 
Westinghouse  Elec.  &  M.  Co. 

Engines,   Steam, 

Allis-Chalmers  Mfg.  Co. 
Westinghouse   Elec.  &  M.   Co. 

Fare  Boxes, 

Brill    Co..    The    J.    G. 
Cleveland    Fare   Box  Co. 
International    Register   Co..    The 
National  Railway  Appliance  Co. 
Ohmer  Fare   Register  Co. 

Fences,     Woven     Wire     and     Fence 
Posts. 
American  Steel   &   Wire  Co. 
Page  steel   &  Wire  Co. 

Fenders  and  Wheel  Gnards, 

Brill   Co..   The   J.   G. 
Cleveland   Pare    Box   Co. 
Consolidated  Car  Fender  Co. 
Electric    Service    Supplies   Co. 
Star    Brass    Works 
Trolley  Supply  Co. 
Wood  Co.,  Charles  N. 

Fibre  and   Fibre   Tnblnc. 

Johns-Manville   Co..    H.    W. 
Westingohuse   Elec.   *  M.  Co. 

Field  Colls,      (See  CoUs,) 

Filters,   Water. 

Scaife  &   Sons  Co.,  Wm,  B. 

Flre-Extingnishtng    Apmiratas, 

Johne-Manville  Co..   H.   W. 

Fire-ProoflnE    Materials, 

Johns-Manville    Co..    H.    W. 

Floodlights. 

Crouse-Hinds    Co. 

Blectric   ServitM    Supplies   Co. 

FlooriOK,   ??anDo8ition. 

American  Masuu  Safety  Tread  Co. 
Johns-Manville    Co.,    H     W. 

Forglngs. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka    Co. 

Standard    Steel    Works    Co. 

Fuses  and   Fuse   Boxes. 

Chicago    Fuse   Mfg.   Co. 
Columbia  M.  W.   &  M.  I.  Co. 
D  &  W  Fuse  Co. 
General   Electric  Co. 
Johns-Manville  Co.,   H.   W. 
Westinghouse   Elec.    &   M.   Co. 
Williams   &  Co..   J.  H. 

Fuses,    Reflllable. 

Columbia  M.  W.  &  M.  I.  Co. 
Economy  Fuse  &  Mfg.  C*. 
General  Electric  Co. 

Gages,  OU  and  Water. 

Ohio  Brass  Co. 

Oalvanlzlnjc 

Cattle.   Jos.  P.   &  Bros. 

Gaskets. 

Johns  Manville    Co..    H.    W. 
Power  Specialty  Co. 
Westinghouse   Trac.    Brake   Co. 

Oas-EIectrle  Cars. 

General  Electric  Co. 

Gas  Prodacers. 

Westinghouse  Elec.   &  M.  Co. 

Gates,  Car. 

Brill   Co..    The   J.  t3. 

Gear  Blanks. 

Carnegie   Steel    Co. 
Standard   Steel   Wks.   Co. 

Gear  Cases. 

Columbia    M.    W.    &   M.    I.    Cq. 
Electric  Service  Supplies  Co. 
Westinghouse  Elec.  M.  Co. 

Gears  and  Pinions. 

Ackley  Brake  &  Supply  Corp. 
Bemis    Car   Truck    Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric    Service    Supplies    Co. 
General    Electric   Co. 
National    Ry.    Appliance    Co. 
NuttaU    Co.,    R.    D. 


WHAT  AND  WHERE  TO  BUY 


Generating   Sets.    Gas-Electric, 

General    Electric    Co. 
Generators. 

Allis-Chalmers  Mfg.   Co. 
Dick.   Kerr   &  Co. 
General    Electric   Co. 
Westinghouse    Elec.    &    M.    Cq. 

Gongs.      (See  Bells  and  Gongs.) 
Graphite. 

Morgan  Crucible  Co. 
Grates,   Chain, 

Green  Eng'g  Co. 
Greases.       (See   Lubricants.) 
Grinding  Blocks  &  Wheels. 

Railway     Track-work    Co. 

Grinders   and   Grinding   Supplies. 
Indianapolis    Switch    &    Prog    Co 

Metal    &   Thermit   Corp. 

Railway   Track-work   Co. 
Gnards,  Cattle 

American    Bridge    Co. 
Guards,    Trolley, 

Electric  Service  Supplies  Co. 

Ohio    Brass    Co. 
Harps,    Trolley, 

Anderson  M.  Co..  A.  &  J.  M. 

Electric    Service    Supplies    Co. 

Hensley    Trolley     &    Mfg.    Co. 

Holland  Trolley  Supply  Co, 

More- Jones   Brass    &   M.    Co. 

Nnttall    Co.,    R.    D. 

Star   Brass   Works 
Headlights. 

Crouse-Hinds  Co. 

Electric     Service     Supplies     Co. 

General    Electric    Co. 

Ohio    Brass    Co. 

St.    Louis    Car    Co. 

Trolley  Supply  Co. 
Heaters,   Car,   Electric, 

Consolidated   Car   Heating   Co. 

Gold  Car  Heating  &  Lighting  Co 
Holden    &  White.    Inc. 

Smith  Heater  Co..  Peter 

Heaters,  Car,  Hot  Air  and  Water, 

Cooper   Heater   Co. 

Holden    ic  White.    Inc. 

Smith  Heater  Co..  Peter 
Heaters,  Car,  Stove. 

Electric  Service  Supplies  Co. 

Holden    &   White.    Inc. 

Smith   Heater  Co..   Peter 
Hoists  and   Lifts. 

Columbia  M.   W.  &  M.  I.  Co. 

Ford  Chain  Block  &  Mfg.  Co. 

Niles-Bement-Pond  (Jo. 

Toledo   Bridge   &  Crane  Co..   The 

Yale  &  Towne  Mfg.  Co. 
Holders,  Tool, 

Williams   &   Co.,    J.    H. 
Hose   Bridges 

Ohio    Brass   Co. 

Hose,  iTieutriatIc  A  l^'Ire, 

Johns-Manville  Co.,   H.  W. 
Hydraulic    Machinery. 

Allis-Chalmers   Mfg.   Co. 
Niles-Bement-Pond   Co. 
Watson-Stillman   Co. 
Inspection. 

Elec'l   Testing  Laboratories 

Instruments,       Measuring,       Testing 
and    Recording. 

Economy   Electric  Devices  Co. 
General    Electric  Co. 
Western   Electric  Co. 
Westinghouse  Elec.   &  M.  Co. 
Weston  Elec'l  Instrument  Co. 

Insulating  Cloths,  Paper  and  Tape, 

Anchor  Webbins:  Co. 

General    Electric   Co. 

Hope   Webbing  Co. 

Irvington  Varnish  Sc  Insulator  Co. 

Johns-Manville  Co..  H.  W 

Mitchell-Rand   Mfg.   Co. 

Okonite   Co. 

Standard  Paint  Co. 

Standard    Underground   Cable   Co. 

Standard  Woven  Fabric  Co. 

U.  S.  Rubber  Co. 

Westinghouse  Elec.   &  M.  Oo. 

Insulation,      (See  Also  Paints.) 
Anderson   M.   Co..   A.   &  J.   M 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Johns  Manville  Co.  H    W 
Mitchell-Rand    Mfg.    Co 
Okonite  Co. 
U.  S.  Rubber  Co. 
Westinghouse  Elec.  A  M.  Co. 

Insulators.       (8e«    alto     Lin*    Ma- 
terial.) 
Anderson   M.   Co..    A.   &  J.  M. 
Creaghead  Engrg.  Co. 
Drew    Elec.   &   Mfff.   Co. 
Blectric  Railway  Equipment  Cio. 
Electric  Service  Supplies  Co 


General   Electric   Co. 
Johns-Manville  Co.,  H.  W. 
Macallen  Co. 
Ohio   Brass   Co. 
Westinghouse  Elec.  &  M.  Co. 

Insulator   Pins. 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 

Inventions,      Developed      and      Per- 
fected, 
Peters  &  Co..  G.  D. 

Jacks,       (See    also    Cranes,     Hoists 
and  Lifts.) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  &  I.  Co. 
National   Ry.   Appliance  Co..    Ltd 
Templeton.  Kenly  &  Co..  Ltd. 
Watson-Stillman   Co. 

Joints,    Rail. 

Carnegie  Steel  Co. 

Zelnicker  Supply  Co.,  Inc.,  W.  A. 

Journal   Boxes. 

Uemis   Car   Truck  Co. 
Brill  Co..  The  J.  G. 

Junction    Boxes. 

Johns-Manville   Co..   H.  W. 
Standard  Underground  Cable  (Do. 

Laboratories. 

Elec'l   Testing  Laboratories 

Lamp  Guards  and  Fixtures. 

Anderson  M.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Lamps,  Arc  and  Incandescent, 
Anderson  M.  Co..  A.  &  J.  M. 
General  Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Lamps,  Signal  and  Marker. 

Nichols-Lintern  Co. 
Ohio  Brass  Co. 

Lathes,   Attachments, 

Williams  &  Co..  J.  H. 

Lathes,  Car  Wheel. 

Niles-Bement-Pond  Co. 

Lighting    Regulators,    Car. 

Holden   &  White,   Inc. 

Lightning  Protection. 

Anderson  M.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General    Electric    Co. 
Ohio   Brass  Co. 
Westinghouse  Elec.  &  M.  Co. 

Lights,  Portable  Carbide 

Millburn  Co..    The.    Alex 

Line  Material.      (See  also  Brackets, 
Insulators,  Wires,  etc.) 

Anderson  M.   Co..    A.   &   J.   M 

Archbold-Brady  Co. 

Columbia  M.  W.  &  M.  I.  Co 

Creaghead   Engrg.   Co. 

Dick,  Kerr  &  Co. 

Drew  Elec.  4  Mfg.  Co. 

Electric  Railway  Equipment  Co. 

Eleclric  Service   Supplies  Co 

Eureka  Co. 

General  Electric  Co. 

Holden  &  White.  Inc. 

Hubbard  &  Co. 

Johns-Manville  Co..   H.  W. 

Macallen  Co. 

More  Jones  Brass  &  M.  Co. 

Ohio   Brass  Co. 

Westinghouse  Elec.  &  M.  Co. 
Locks, 

Yale  &  Towne  Mfg.  Co. 

Locomotives,    Electric. 

Brill  Co..  The  J.  G. 
General   Electric  (3o. 
McGuirc-Cummings  Mfg    Co 
Westinghouse  Elec.  &  M.  Co. 

Lubricating   Engineers. 

Galena. Signal  Oil  Co. 

Lubricants,  Oil   and  Grease. 

Borne.  Scrym.ser  Co. 
GalenaSignal  Oil  Co. 

Lumber,       (See    Poles.    Ties,    Fosu. 
etc.) 

Machine   Work. 

Columbia  M.  W.  &  M.  I    Co 
Holden  &  While.  Inc. 

Macliine   Tools. 

Columbia  M.  W.  &  M.  I.  Co 
Niles-Bement-Pond  Co. 
Watson-Stillman  Co. 


^langanese    Parts. 

/        Beniis  Car  Truck  Co. 
Mats. 

Johns-Manville  Co..   H.  W. 
Metal  Tokens 

Scovill    Mfg.    Co. 

.Meters,    Car,    Watthour. 

Economy  Electric  Devices  Co. 

.Meters.      (See  Instruments.) 

.Mica. 

Macallen  Co. 
Mirrors  for   Motormen. 

Drew  Elec.  &.Mfg.  Co. 
Motormen's  Seats. 

Electric  Service  Supplies  Co. 
Wood  Co..  C.  N. 

.Motor       Generator,       Bonding      and 
Welding, " 

Lincoln  Bonding  Co. 

Motors  and  Generators  Sets. 
General  Electric  Co. 

Motors,   Electric, 
Allis-Chalmers    Mfg.    Co 
Dick.  Kerr  &  Co. 
General   Electric   Co. 
Westinghouse   Elec.    &  M.   Co. 

Nuts    and    Bolts, 

Allis-Chalmers    Mfg.    Co. 
Barbour-Stockwell    Co 
Bcmis  Car   Truck   Co. 
Columbia  M.  W.  &  M.  I.  Co 
Hubbard  &  Co. 

OU   Storage   Systems, 

Gilbert  &  Barber  Mfg.  Co. 

Oils,       (See    Lubricants.) 

Overhead     Equipment.        (See     Line 
Material.) 

Oxy-Acetyiene.        (See    Cutting    Ap- 
paratus,   Oxy-Acetylene.) 
Packing. 

Johns-Manville  Co..  H.  W. 
Power  Specialty  Co. 
U.  S.  Rubber  Co. 
Westinghouse  Trac.  Brake  Co. 
Packing  Rings. 

Johns-Manville  Co..   H.  W. 

Paints  and  Varnishes.     (Insulating.) 
Holden    &    White.    Inc. 
Irvington  Varnish  &  Insulator  C!o. 
Johns. Manville   Co..   H.   W 
Mitchell-Rand  Mfg.  Co. 
Standard  Paint  Co. 

Paints    and    Varnishes.       (Preaerva- 
tive.) 
Johns-Manville  Co..  H.  W 
Standard  Paint  Co. 

Paints     and     Varnishes     for     Wood- 
work.) 
National   Railway   Appliance  Co. 

Paylnit  Bricks,  FUier  and  Stretches 

Nelsonville    Brick  Co. 
Paving   Material. 

American   B.   S.    &  Pdry.   Co 
Nelsonville    Brick   Co. 

Pickups.       (Trolley   Wire.) 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pinion  Fullers. 

Columbia  M.  W.  &  M.  I.  Co. 
El£etrie  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Wood  Co.,  C.  N, 

Pinions.      (See  Gears.) 

Pins,     Case     Hardened,     Wood     and 
Iron, 

Bcmis  Car  Truck  Co. 
Electric    Service   Supplies   Co. 
Ohio   Brass  Co.  . 
Westinghouse  Trac.  Brake  Co. 

Pipe, 

National  Tube  Co. 

Pine  Fittings. 

Power  Specialty  Co. 

Standard   Steel   Works   Co. 

Watson-Stillman   Co. 

Westinghouse  Trac.   Brake  Co, 
Pliers,    Insulated. 

Electric   Service    Supplies   Co. 

National  Railway  Appliance  Co. 
Pneumatic    Hose. 

Westinghouse  Trac.  Brake  Co. 
Poles,  Metal  Street, 

Bates  Expanded  Steel  Truss  Co. 

Electric  Railway  Equipment  Co. 

Hubbard   &  Co. 

National    Railway  Appliance   Co. 
Pole    Sleeves. 

Drew  Elec.  &  Mfg.  Co. 

Poles,  Ties,  Posts,  Piling  and  Lum- 
ber. 

Carney  tc  Co.,  B.  J. 

I.indslcy   Bros.  Co. 

Pace  &  Hill  Co. 
Southern   Cypress   Mfgr.s   Assn. 

White  Marble  Lime  Co. 
Poles  and  Ties,  Treated. 

Lindsley  Bros. 

P.ige  Ic  Hill  Co 


April  5,  1919 
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Our  Standard  Patterns 
Reinforced  Brake  Shoes 
Conserve  Material,  La- 
bor, Time  and  Money — 
Ask  us. 


American  Brake  Shoe  & 
Foundry  Go. 

30  Church  Street,  New  York 


MeCormIck  Bide.,  Chleaco. 


Chattanooga,  Tenn. 


nllinriiiiiiiiiiluiil(iilliilii<iiiiiiii(iiiriiiiiLiiiiitiiiiiiriiiiriiiiiiirintiiiHiiiiiiiiiiiiiiiiilliiriilllirililliiiiliiiiiiirM)iiiiiliiiiiiiiiiiMiinlR 
uiliniiiiiniiiiiiiliiiijiiiiiiniiiiiiiiiiiiililiiitiiiiiiiiiiiiiiiiiiiriiilllMiililillililillllltlliiiliilliiliilllliliiiiiiutiiiiiitiiiniiiiiiiiimiiiiiiiir. 


THE     MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  Factory: 
519  West  38tb  St..  New  York  city. 
DISTRICT     AGENTS:     Lowls  4 
Roth.  Philadelphia.  Elcctrlc.il  En- 
gineering A  MIg.  Co..  Pittaburgh. 
\V.  I,.  Rose  Equipment  Co.,  Si 
IvOnle,  Mo  Herzog  Electric  & 
Engineering  Co.,  San  Francla- 
co.  Cal.  W.  R.  Hendrey  Co., 
Seattle,  Waah.  Charles  Farn- 
ham,  Loe  Angeles.  Cal. 


.iiiiiiuiiiiiniiiiiniiiiiiiiiiimiiiHmiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiniiiiimiiimiiiimiiiiiiiiiimiiiiHiiiiiiiiiiiiiiiiimiiiniiiHtiiiiuiiiiiiiin 
auiiniinnnMiitttninittiiiiHiiiHiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiinriiiiiiiiiiiiiiiiiiittiiiiitiiiiiiMiiiirriiiiiiiitiiriiiiiiiJijiri':: 


=  B.  A.  H^eman,  Jr.,  PrRSldent:  Charlea  C    C&stle.  Fint  Vice  Prcaldent:  = 

=  Fred.  C.  JT  Dell,  Secretary;   HaroldA.  Hegeman.  Vice-President  and  Treat-  = 

H  urer,  Fred  C.  Dunham,  Aaslstant  to  Preslaeui;  W.  C.  Lincoln.  Enfflneo-  = 

NATIONAL  RAILWAY 

I       APPLIANCE  COMPANY  | 

I                                              50  East  42d  St..  NEW   YORK  CITY  = 

=                                       Hegemao-CasUe  Corporation.  ChleaKO  = 

I                           National  Railway  Appliance  Co.,  Washington.  D.  C.  = 

I  RAILWAY  SUPPLIES  | 

=  Selling  Agents  for  Tool  Steel  Gears  and  Pinions.  Johnson  Fare  Boxes.  = 

=  Perry    Side    Bearings.    Hartman     Centering    Center    Plates,    Vulcan  = 

=  One-man     Kerosene     Furnace.     Garland    Ventilators.    Electric    Arc  = 

I  Welders,    High   (^lass  Railway  Varnishes  and  Enamels  5 

=  Special  Aeenu  for  Tool  Steel  Gear  &  Pinion  Co..  Johnaon  Fare  Box  Co..  = 

=  C.  4  C.  Electric  A  Mfg.  Co.,  Holden  &  White.  Inc.      General  Agents  tor  = 

=  Anglo-Amertcan  Varolah  Co.   Eaatern  Agents  (or  Union  Fibre  Co.  = 

^iiimiiiimMiiiiniiiiiimiiiiitii t niiiiiiitiiiiHiiiiiiitiiiiii'i iiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiim irniiiii 


YOUR  ROADBED 

will  be  smoother  and  easier  riding  if 
tamped  with  "Imperial"  Tie  Tampers. 
Also,  it  will  stay  that  way  for  a  long  time 
— an  important  item  especially  where  the 
ballast  is  overlaid  with  paving. 

"Imperial"  Tie  Tampers  save  labor  on  this 
work,  and  they  save  labor  on  other  jobs,  for 
you  can  use  them  for  tearing  up  any  kind  of 
pavement,  cobble,  asphalt  or  concrete. 

The  air  furnished  by  the  compressor  car  may 
and  should  be  used  for  bonding  rails,  tamping 
concrete,  sandblasting,  painting,  and  all  the 
other  useful  ways  that  air  can  be  applied. 


The  above  sho^s  a  2-tool  ''Imperial** 
Electric-Air  Tie  Tamping  Outfit. 

You   should   have  Bulletin   9123. 
May  we  send  it'i 


INGERSOLL-RAND  COMPANY 

11  Broadway,  New  York 
35  Q.  Victoria  St.,  London 

Offices  the  World  Over 
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Poles,   Trolley. 

Andereou  M.  Co.,  A.  &  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Holland  Trolley  Supply  Co. 

National   Tube  Co. 

Nuttall  Co.,  R.  D. 
Pole    Reinforcing. 

Hubbard  &  Co. 
Poles,  Tabalar  Steel. 

Electric  Railway  Equipment  Co. 

National  Tube  Co. 
Power    Saving    Devices. 

Arthur  Power-Savingr  Recorder  Co. 
Pressure  Reg:Tilators. 

General  Electric  Co. 

Ohio   Brass  Co. 

Westinghouse  Trac.  Brake  Co. 

Pumps. 

Alhs-Chalmers  Hfg.   Co. 
Watson-Stillman  Co. 

Punches,    Ticket. 

American  Railway  Supply  Co. 
Bonney-Vehslage  Tool  Co. 
International  Register  Co.,  The 
Wood  Co..  C.  N. 

Punching   Machinery. 

Watson-Stillman  Co. 

Purifiers,  Feed  Water. 

ScaiJe   &   Sons  Co.,   Wm.   B. 

Rail  Grinders.      (See  Grinders.) 

BaUs,  New 

Cambria  Steel  Co. 

Midvale  Steel  &  Ordnance  Co. 

Rails,    Relaying. 

Zelnicker    Supply    Company,   Inc., 
Walter  A. 

Rati       Welding.  (See       Welding 

Processes   and  Apparatus.) 

Rattan. 

Brill  Co.,  The  J.  Q. 
Electric  Service  Supplies  Co. 
Hale  &  Kilburn  Corp. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders,  Power  Saving. 

Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fittings. 

Brill  Co..   The  J.  0. 
Electric  Service  Supplies  Co. 
International    Register   Co.,    The 
Ohmer  Fare  Register  Co. 
Rooke  Automatic  Register  Co. 

Reinforcing   Concrete. 

American  Steel  &  Wire  Co. 

Repair  Shop  Appliances.     (See  also 

Coll  Banding  and  Winding  Ma- 
chines.) 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Repair     Work.        (See     also     Colls, 
Armature  and  Field.) 

Cleveland  Armature  Works 

Columbia  M.  W.   &  M.  I.  Co. 

General   Electric  Co. 

Independent  Lamp  &  W.  Co. 

Kipg-Coil  Mfg.  Co. 

We8ting:house  Elec.  &  M.  Co. 
Replacers,   Car. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Resistance,   Grid. 

Columbia  M.  W.  &  M.  I.  Co. 

Resistance,   Wire  and   Tube. 

General  Electric  Co. 
Westingbouse  Elec.  &  Mfg.  Co. 

Retrievers,    Trolley.       (See    Catchers 
and   Retrievers,   Trolley.) 

Rheostats. 

General  Electric  Co. 
Westingtiouse  Elec.  &  M.  Co. 

Roofing  Building. 

Johns-Manville  Co..  H.  W. 

Standard  Paint  Co. 
Roofing,    Car. 

Johns-Manville  Co..  H.  W. 

Robber  Specialties  of  all  kinds 

U.  S.  Rublwr  Co. 
Sanders,  Track. 

Brill  Co..  The  J.  G. 

Cleveland  Pare  Box  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  SuppUea  Co. 

Holden  *  White.  Inc. 

Nichols-Li ntern    Co. 

Ohio  Brass  Co. 

St.  Ixiuis  Car  Co. 
Sash    Fixtures,    Car. 

Brill  Co..  The  J.  G. 
Sash,  Metal  Car  Windows. 

Hale  A  Kilburn  Corp. 


Seating    Material 
tan.) 

Brill  Co..  The  J.  G. 
Seats,  Car. 

Brill  Co..  The  J.  O. 

Hale  4e  Kilburn  Corp. 

Peters  &  Co..  O.  D. 

St.  Louis  Car  Co. 


(See    also    Bat- 


Secoiul-liand    Equipment.       (See 
Searchlight    Section.) 
Archer  &  Baldwin 
Cleveland  Armature  Wks. 
Duquesne  Elec.  &  Mfg.  Co. 
Electric  Equipment  Co. 
Exell  Mfg.  Co. 
Foster  Co..  L.  B. 
Griswold  Machine  Co..  G.  M. 
Hyman   Michaels  Co. 
Kerschner  Co.,  Inc..  W.  R. 
MacGovern   &   Co. 
Zelnicker  Supply  Co.,  W.  A. 

Shades,   Vestibule. 

BriU  Co.,  The  J.  G. 

Shovels. 

Hubbard  &  Co. 

Shovels,  Power. 

AlliB-Ch aimers  Mfg.  Co. 
Blaw-Knox  Co. 

Signals,  Car. 

Nicbols-Lintern   Co. 

Signals,  Car  Starting. 

Electric  Service  Supplies  Co. 
Consolidated  Car  Heating  Co. 
National  Pneumatic  Co. 

Signals,  Highway  Crossing. 

Nachod    Signal   Co..    Inc. 
U.  S.  Electric  Signal  Co. 

Signal   Systems,   Block. 

Electric  Service  Supplies  Co. 
FederJil   Signal  Co. 
Nachod  Signal  Co.,   Inc. 
Union  Switch  &  Signal  Co. 
U.  S.  Electric  Signal  Co. 
Wood  Co..   C.   N. 

Slack    Adjusters.       (See   Brake    Ad- 
justers.) 
Sleet  Wheels  and  Cutters. 

Anderson  M.  Co.,  A.  &  J.  M. 
Bonney-Vehslage  Tool  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Elec.  &  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Holden  &  White,  Inc. 
More-Jones  Brass  &  M.  Co. 
NuttaU  Co..   R.  D. 

Snow-Plows,     Removers,     Sweepers, 
etc. 

Brill  Co..  The  J.  G. 
Consolidated  Car  Fender  Co. 
Columbia  M.  W.  &  M.  I.  Co. 

Soldering    and    Brazing    Apparatus. 

(See  Welding  rroc.  &  App.) 
Solderless    Connectors 

Westingbouse  Elec.  &  Mfg.  Co. 
Speed   Indicators. 

Johns-Manville  Co.,  H.  W. 

Wood    Co.,    C.   N. 
Spikes. 

American  Steel  &  Wire  Co. 
Splicing  ComponnilB. 

Johns-Manville   Co..   H.    W. 

Standard  Woven  Fabric  Co. 

U.   S.  Rubber  Co. 

Westingbouse  Elec.  &  M.  Co. 
Splicing  Sleeves.      (See  Clamps  and 

Connectors.) 
Springs,    Car    &    Truck. 

American   Steel   &  Wire  Co. 

Bemis  Car  Truck  Co. 

Brill   Co.,   The  J.   G. 

K:andard    Steel    Works    Co. 

Taylor  Elec.  Truck  Co. 

Sprinklers,   Track  and  Road, 

Brill   Co.,   The   J.   G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Steps,  Car. 

American  Mason  9.  T.   Co. 

Universal  Safety  Tread  Co. 
Stokers,    Mechanical. 

B.abcock    &   Wilcox   Co. 

Green  Engrg.  Co. 

Westingbouse  Elec.  &  M.  Co. 
Storage   Batteries.       (See   Batterlea, 

Storage.) 
Strand. 

Roebiing's  Sons  Co.,  J    A, 
Straps.  Car,  Sanitary. 

Holden  &  White.  Inc. 
Strnctnral  Iron.    (See  also  Bridges.) 
Saperheaters. 

Babcock   &  Wilcox 

Locomotive  Superheater  Co. 

Power  Specialty  Co. 
Sweeper*.  Snow.     (See  Snow-Plowa, 

Sweepers  and  Brooms.) 
Swltehstand*. 

Indianapolis  Switch  ft  Frog  Co. 

Ramspo  Iron  Works 
Switches,   Lock, 

Weiss  Switch  Lock  Co. 


Switches,   Track.      (See  Track,   Spe- 
cial Work.) 
Switches  and  Switchboards. 

Allls-Chalmers  Mfg.   Co, 

Anderson  M.  Co.,  A,  &  J.  M. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Westingbouse  Elec.  &  M.  Co. 
Tampers,  Tie. 

Ingersoli-Rand  Co. 
Tapes    &    Cloth.       (See    Insulating 

Cloths,    Paper   and   Tape.) 
Telephones  and  Parts. 

Electric   Service   Supplies  Co. 
Terminal    Cables. 

Standard  Underground  Cable  Co. 
Testing,    Commercial    and    Electrical 

Electrical    Testing   Laboratories. 
Testing    Instrnments.       (See    Instru- 
ments,    Electrical,     Measuring, 
Testing.) 

Thermostats. 

Consoldiated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Holden  &  White.  Inc. 
Railway   Utility  Co. 
Smitli  Heater  Co.,  Peter 
Ticket   Boxes. 

Macdonald    Ticket    &   Ticket   Box 
Co. 

Ticket  Choppers  and  Destroyers. 

Electric  Service  Supplies  Co. 
Tickets   and   Transfers. 

American  Railway  Supply  Co. 

Weldon,  Williams  &  Lick 
Tie  Plates 
Cambria    Steel   Co. 
Midvale  Steel  &  Ordnance  Co. 
Ties,  Mechanical. 

Dayton  Mechanical  Tie  Co. 
Ties  and  Tie  Rods,  Steel. 
American  Bridge  Co. 

Barbour-Stockwell  Co. 

Carnegie  Steel  Co. 

International   Steel  Tie   Co. 
Ties,  Wood.     (See  Poles,  Ties,  etc.) 
Tools,  Track   and  Miscellaneous, 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Johns-Manville  Co..   H.  W. 

Railway  Track-work  Co. 
Tools,    Thread    Cutting. 

Williams   Co.,   The  J.  H. 
Torches,    Acetylene.       (See    Cutting 
Apparatus,   Oxy-Acetylene.) 

Towers  and  Transmission  Structures 

American  Bridge  Co. 

Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss  Co. 

Westingbouse  Elec.  &  M.  Co. 
Track,  Special  Work. 

Barbour-Stockwell    Co. 

Cleveland  Frog  &  Crossing  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Indianapolis  Switch  &  Frog  Co. 

New    York    Switch    and    Crossing 
Co. 

Ramapo  Iron  Works 

St.  Louis  Frog  &  Switch  Co. 
Transfers.      (See  Tickets.) 
Transfer   Issuing  Machines. 

Ohmer  Fare  Register  Co. 
Transfer    Tables. 

American  Bridge  Co. 

Archbold-Brady    Co. 
Transformers. 
Aliis-Chalmers  Mfg.  Co. 

General  Electric  Co. 

Westingbouse  Elec.  &  M.  Co. 
Treads.  Safety  Stair  Car  Step. 

American  Mason  Safety  Tread  Co. 

Universal  Safety  Tread  Co. 
Trolley  Bases. 

Anderson  M.  Co..  A.  &  J.  M. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Holden  Si  White,  Inc. 

Holland  Trolley  Supply  Co. 

More-Jones  Brass  &  M.  Co. 

National    Railway    Appliance   Co 

Nuttall  Co..  R.  D. 

Ohio  Brass  Co. 

Trolley  Supply  Co. 
Trolley  Bases  and  Retrievers 

Ackley   Brake   &  Supply  Corp. 
Trolley    Bases,    Retrieving. 

Holden  &  White,  Inc. 
Trolley   Shoes. 

Holden  te  White.  Inc. 
Miller    Trolley    Shoe    Co, 
Trolley  Wire. 

American  Steel  &  Wire  Co. 

Roebiing's   Sons  Co..   J.  A. 

Rome   Wire   Co. 
Trolleys  and   Trolley  SysUms. 

Ford  Chain  Block  &  Mfg.  Co. 


Trucks,  Car. 

Bemis  Car  Truck  Co. 
Brill  Co.,  The  J.  G, 
McGuire-Cummings  Mfg,  Co. 
St.    Louis    Car    Co. 
Taylor  Elec.   Truck  Co. 

Tubing,    Steel. 

National  Tube  Co. 

Turbines,   Steam. 
Allis-C^almers  Mfg.  Co. 
General  Electric  Co. 
Terry  Steam  Turbine  Co. 
Western    Electric   Co. 
Westingbouse  Elec.  &  M.  Co. 

Turbines,  Water 

Aliis-Chalmers  Mfg.  Co. 

Turnstiles. 

Percy  Mfg.  Co.,  Inc. 

Vacuum  Impregnation 

Aliis-Chalmers  Mfg.  Co. 

Valves. 

Ohio  Brass  Co. 
Westingbouse  Elec.  &  M.  Co. 

Varnishes.       (See    Paints,    etc.) 

Ventilators,    Car. 

Brill  Co.,  The  J.  G. 

Holden  &  White,  Inc. 

National  Railway  Appliance  Co. 

Nichols-Lintern  Co. 

Railway  Utility  Co. 

St.  Louis  Car  Co. 

Vises.    Pipe. 

Williams  Co.,  The  J.  H. 

Volt  Meters.     (See  Instruments.) 

Washers. 

Bound  Brook  Oil-less  Bearing  Co. 

Water  Softening  and  Purifying  Sys- 
tems. 

Scaife  &  Sons  Co.,  Wm.  B. 

Welded  RaU  Joints. 

Lincoln  Bonding  (^o. 

Welders,    Portable    Electric. 

Electric  Railway  Improvement  Co. 
Indianapolis  Switch  &  FTog  Co. 
Lincoln  Bonding  Co. 

Welding  Processes  and  Apparatus, 

Electric  Railway  Improvement  Co. 
General   Electric  Mfg.  Co. 
Indianapolis  Switch  &  Prog  Co. 
Lincoln  Bonding  Co. 
Metal  &  Thermit  Corp. 
National  Railway  Appliance  Co. 
Westingbouse  Elec.  &  M.  Co. 

Wheel  Grinders. 

Wheel  Truing  Brake  Shoe  Co.. 

Wheel    Guards.      (See   Fender*   and 
Wheel  Guards.) 

Wheels,   Car,  Cast   Iron. 
American  Steel  &  Wire  Co, 
Bemis  Car  Truck  Co. 

Wheels,     Car.       (Steel     and    Steel 
Tired.) 

Bemis  Car  Truck  Co. 
Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 

Wheels,    Trolley. 

Anderson  M.  Co..  A.  &  J.  M. 
Bayonet  Trolley  Harp  Co. 
Bound  Brook  Oil-less  Bearing  Co 
Columbia  M.  W.  &  M.  I.  Co. 
filectric    Railway    Equipment    Co 
Electric  Service  Supplies  Co. 
Etu^ka  Co. 
General  Electric  Co. 
Electric  Railway  Equipment  oC. 
Hensley  Trolley  &  Mfg.  Co. 
Holden  &  White.   Inc. 
Holland   Trolley    Supply   Co. 
Johns-Manville   Co..    H.    W. 
More- Jones   Brass   &   M.   Co. 
Nuttall  Co.,  R.  D. 
Star  Brass  Works 

Whistles,    Air. 

General    Electric  Co. 

Oliio   Brass  Co. 

Westingbouse  Traction  Brake  Co 

Wire  Rope. 

American   Steel  &  Wire  Co. 
Roebiing's  Sons  Co..  John  A. 

Wires  and  Cables. 

Aluminum  Co.  of  America 
American  Electrical  Works 
American  Steel  tf  Wire  Co. 
Bridgeport   Brass  Co. 

D  &  W  Cj. 

General  Electric  Co 

Okonito  Co. 

Page  Steel  A  \Vire  Co. 

Roebiing's   Sons  Co.,    John   A. 

Rome  Wire  Co 

Standard    Underground   Cable   Co 

Westingbouse  Elec.   &  M.  Co. 

Wood  Preser^-atlves. 

I.indslc.v   Bros.  Co. 

Woodworking  Machinery 

Aliis-Chalmers   Mfg.    Co. 

WrenrJies. 

Williams  Co.,  J.  H. 
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Dividing  the  Cost 

Advertising  contractors  of  limited  scope  simply  cannot 
afford  to  give  to  car  card  advertisers  a  service  that  makes 
this  advertising  a  source  of  permanent  income  to  railway 
companies. 

Only  the  nation-wide  magnitude  of  the  Collier  organiza- 
tion makes  it  feasible  to  incur  the  large  expenditures 
necessary  to  develop  the  car  card  ideas  which  create 
satisfied  advertisers. 

Thus  only  the  great  organization  developed  by  Collier 
Service  makes  it  possible  to  assure  electric  railways  an 
unfailing  income  from  car  card  advertising. 


0i^^U^^' 


Candler  Building 
220  West  42nd  Street.   New  York  City 
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The  • -HKap-lExfbc"  Battery     I RA"-wa><| f-riHTy p 

fo'  —  Solf.  MnmifariiiTtrit 


OMPANl 


STORAGE  BATTERY  STREET  CARS 

TheElectricStoracer^teryCo 

PHILADELPHIA 


.■iiiiinimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiriiiiiiiiiiiuiiiiiiiniiji iiiiiiiiiiiimiiraiiiiiniiiiiiiiiiiiiiiiiiimiiiimiiii 

^iiiifiriiiitiiiililiiiniiiuiiiiiiiiiiiiiiiitiiiiiiiiiiiii I iiiiiniiiiiii I iiiiiiiiiiimiiii 1 iiiiimiiiiiiiiiiiiiiiiniiiln!: 

I      VAN   DORN   COUPLERS       | 

I  are  iriade  for  every  condition  and  requirement.    M.  C  I 

I  B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types.  I 

j  VAN  DORN  COUPLER  CO. 

I  2.^25  So.   Paulina  St..  Chicago,  HI.  % 

riiiiniiiimiiiiiiiilliiiimliiHtiHMiiiiiiiiiiniiiiiniiHuiiiittriimriiiiiiiiiirriiiiiiiiiiiiMii iniiiiiuiiiitiiiiiiitiiniiiHiiiiiiliililtiiiiiiR 


_  Sole  ManufactuTera 

i  "HONEYCOMB"  AND  "ROUND  JET"  VENTILATORS  i 

i  for  Monitor  ard  Arch  Roof  Cars,   and  all  classes  of  buildings:  = 

1  also     ELECTRIC    THERMOMETER    CONTROL  = 

i  of  Car  Temperatures.  = 

I  141-161  WEST  22D  ST.                WrUefor                IS^S    BROADWAY  I 

I  Chicago,  III.                         Catalonuc                 New  ^  ork,  N.  Y.  | 

?illluiilitMiiniiiiiiliiiiiriiiiiiiiiiiiiiiiiiiiiinMililiiniiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiMiiiiiiiiiniMintMiiiittiiiriiiiiiirMHriiliiiiMiimE 

uilllltliiiiiiillllliiiitiiiiiiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiHrriMiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiHiiliiHiiirHiiiiMiiiiiiiiiiiMiiiiiiiiiiiiiiiiiii' 

S  if 

I  Eight  Hundred  and  Twenty  -  three  | 
I  I  Equipments  of  N  L  Indicating  Tail-  I 
I    I   lights     Sold     During    the     Year     1918  | 

I  I  2333  Cars  now  equipped  and  the  motormen  in  Cleveland.  Toledo,  s 
E  I  Philadelphia.  Akron  and  St.  Joseph  say  it  is  the  beat  thins  avar  | 
I      I     put  on  a  car  lo  promote  safety  and  economy.  I 

I       I   THE   .NICHOLS-LINTERN   COMPANY,   Cleveland,  Ohio.  U.  S.  A.       | 
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['SAFETY  CAR" 


Ball  Bearings  for  the  IDEAL   Car 

Designed,  as  it  was,  for  the  utmost  in  efficiency  and  economy, 
the  choice  of  every  item  on  the  Light-Weight  Safety  Car  is  of 
more  than  usual  significance.    That  is  why 

Gurney  Ball  Bearings  and  Journal  Boxes  have  come  to  stay 
as  an  indispensable  part  of  modern  or  modernized  electric  railway 
rolling  stock. 

Gurney  research,  Gurney  design,  and  Gurney  construction 
have  provided  a  bearing  that  has  become  as  natural  a  part  of  elec- 
tric railway  cars  as  a  car  wheel  or  trolley  pole. 


Let  our  Engineers  Explain 

What  Gurney  Ball  Bearings  Will  Do 

For  Any  Kind  of  Electric  Car. 

GURNEY  BALL  BEARING  CO. 

Conrad  Patent  Licensee 

JAMESTOWN,  NEW  YORK 
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/front-entrance 
^^^center-exit 

CAR 


■ijjys-^^ritei'. 


The  Peter  Witt  Car  is  primarily  a  rush-hour  car 


IT  was  desisrned  to  handle  crowds  in 
double-quick  time.    Lines  that  have 
reached,  or  are  fast  reaching  the 
limit  of  their  car-mile  capacity,  are  put 
on  a  new  basis. 

Less  headway,  more  cars;  less  hold- 
ups, more  kept  schedules;  less  urging, 
more  freedom  of  movement ;  less  crowd- 
ing, more  satisfied  riders;  less  missed 
fares,  more  time  for  making  change; 
less  accidents,  more  opportunity  to 
watch  entrance  and  exit. 

All  because  the  double  entrance,  the 


double  exit  and  the  conductor  are  cor- 
rectly placed  to  expedite  loading  and 
unloading. 

Making  the  front  half  of  the  car  a 
loading  platform  cuts  out  half  the  or- 
dinary loading  time. 

For  cities  where  the  slack-hour  serv- 
ice doesn't  call  for  two-men  crews,  lock- 
ing the  center-exit  doors  and  moving  the 
fare  box  to  the  front  platform  is  all  that 
is  needed  to  change  the  car  over  to  one- 
man  operation. 


Let  us  send  you  complete  information  on  the  Peter  Witt  Car. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 


April  5,  1919 


Electric    Railway    Journal 


Safety  Is  Its  Middle  Name 


"Come,  Bill,  no  step  hopping  with  these 

till  the  door's  closed." 

"That's  right.     Safety  isn't  optional  any 

NO  Starting  or  stopping  a  Birney  Safety 
Car  while  the  door  is  open  or  the  step 
is  down.   So,  no  matter  whether  the 
motorman  and  the  passenger  may  be  willing 
to  take  a  chance,  the  car  won't  permit  it. 

This  arrangement  not  only  protects  the 
passengers,  but  it  relieves  the  motorman  of 
special  watchfulness  lest  he  open  or  close  the 
door  at  the  wrong  time. 

Also  it  protects  the  company  against  unjust 
claims  for  damages. 

The  Birney  Safety  Car  furnishes  complete 


Birney  Safety  Cars.    They  can't  start 
longer. 

protection  to  the  public,  the  car  men  and  the 
company. 

A  combination  of  safety  devices  operates 
simultaneously  and  instantly,  in  case  of  emer- 
gency, by  one  motion  of  the  motorman's  hand. 

Ungrasping  the  controller  handle  cuts  oft 
the  power,  applies  the  brakes,  sands  the  track, 
opens  the  front  door,  lowers  the  step  and  un- 
latches the  rear  door. 

Safety  isn't  dependent  on  the  motorman's 
alertness  and  skill. 

The  car  has  lived  up  to  its  name. 


For  complete  information  on  the  Birney  Safety  Car  apply  to 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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ROOFING,  HEADLINING  AND  WAINSCOTING 

MAKE  LIGHT  WEIGHT  SAFETY  CAR  CONSTRUCTION  PROFITABLE 
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W^stinghouse 

Railway  Equipment  For  ModernLowFloor  Cars 


4o  MODSf  eoiveff 


No.  514  Motor 


TiipeHLControl 
No.53ZMotor 


50  froosf  POK/eo 


Westinghouse  Motors  which  fit  any  ser- 
vice, where  low-floor,  26  inch  wheel  cars  are 
used.    They  have  proved  reliable  and  successful  in 
Cleveland,  Pittsburgh,  Toledo  and  other  large  cities 

and 

H  L  Unit-Switch  Central  which  has  not  only  proved 
successful  everywhere,  but  is  the  one  control  that  covers 
the  very  requirements  of  modern  city  cars  on  which 
the  most  recent  safety  devices  are  employed. 

Westinghouse  Electric  &  Manufacturing  Co. 
East  Pittsburgh,  Pa. 


mwffg 
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Compressed  Air  is  a  convenient,  cleanly 
agent  always  on  tap  for  railway  shop  uses, 

Westinghouse  Electrically-Driven  Compressors 

are  especially  adapted  to  bench  and  machine 
use  for  supplying  pressure  to  blow  chips  and 
cuttings;  also  for  pneumatic  tools  and  hoists. 


General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 
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San  Francisco. 
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PiDar -Insulator,  iYont-Goim^etedTi)peForHea^  Dutjj 


KdldbllllV  — proved  by  their  excellent  operation  under 
•'        the  most  severe  conditions  encountered  in 
the  largest  generating  stations. 

p  lpY|Kl  llfv — ^Any  of  the  mounting  fittings,  or  any  of  the 
•^  bus-holding  units,  can  be  used  with  any 
voltage  heavy-duty  porcelain  unit,  a  very 
desirable  feature,  permitting  inexpensive 
and  easy  adaptation  to  different  bus  and 
voltage  requirements  at  any  future  date. 


Westinghouse  Electric  &  Manufacturing  Co* 

East  Pittsbiifgh,  Pa. 
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The  Safety  Car 
Is  Popular 

Too  often  the  electric  railway  manager  who  is  asked  to  consider  the 
Safety  Car  worries  unduly  about  the  self-imposed  query:  "What  will 
the  people  say?" 

What  do  the  people  say? 

They  say,  as  expressed  by  riJing  rather  than  talk,  that  for  business 
travel  they  would  rather  use  the  Safety  Car  than  their  own  automo- 
biles; that  they  would  rather  ride  home  for  lunch  than  stay  down- 
town; that  a  snappy  Safety  Car  every  10  minutes  means  that  they 
ride  while  a  sluggish  two-man  car  every  15  or  20  minutes  means  that 
they  walk. 

Use  Safety  Car  Control  Equipments  on  your  cars  and  you'll  hear 
such  profitable  conversation,  too! 

SAFETY  CAR  DEVICES  CO. 


Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  NEW  YORK  PITTSBURGH 

Railway  Exchange  Building  City  Investment  Building  Westinghouse  Building 

CANADA— Canadian   Westinghouse   Co.,   Ltd.,   Hamilton,   Ont. 
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O-B  Sanding 

Equipment  Easy 

on  Compressor 


LEATHER 
DISC 


Ever  hear  air  whistling  out  of  a  sander  valve  when  the  motorman  applies 
sand?  Or  ever  see  the  motorman's  window  all  dirty  from  moist,  oily  air  which 
has  leaked  out  around  the  valve  stem?  When  air  is  used  for  brakes,  for  door 
opening  and  for  sanding,  a  compressor  has  enough  to  do  without  acting  as  a  clear- 
ing house  for  atmosphere. 

O-B  Diaphragm  Sander  Valves  can't  leak  around  the  stem.  The  two-piece 
plunger  is  separated  by  a  flexible,  airtight  metal  diaphragm.  The  valve  is 
located  directly  over  the  motorman's  valve  and  operated  by  a  slight  pressure  on 
the  handle.     Closes  automatically  and  positively. 

O-B  Independent  Valve  is  opened  or  closed  by  a  quarter  turn.  Located  at 
any  convenient  point. 

O-B  Reducing  Valve  enforces  economical  use  of  air.  It  lets  through  only 
enough  for  good  sanding.    O-B  Sand  Traps  have  full,  free  passages. 

O-B  Wire  Sander  Hose  may  be  placed  so  that  the  sand  is  always  applied  on 
the  rail — even  on  curves. 
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THE  OHIO  BRASS  CO.,   Mansfield,  Ohio 
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O-B    Air   Sander   Valve.    Independent   Type 


O-B  Reducing  Valve 


O-B   Air   Sand  Trap.     Sectional  View 
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A  Break  Here  Would 
Cause  Quite  a  Tie-up 
But  San  Francisco  Uses 


And  San  Francisco  seldom  has  a  tie-up  in  traffic.  Seattle  uses 
Phono-Electric  Trolley  Wire,  too,  on  sharp  curve  sections  as 
shown  in  the  circle.  Something  tougher  and  more  durable  than 
copper  is  needed  to  take  the  grinding  at  the  curve,  or  the  smash  of 
the  dewired  wheel. 

For  such  situations  the  obvious  thing  to  do  is  to  use  a  smooth- 
running  trolley  wire  that  stays  up  two  or  three  times  as  long  as 
copper. 

That  means  Phono-Electric.  Start  by  protecting  your  important 
points  with  Phono-Electric  Trol  ley  wire. 
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Cut  Your  Labor  Costs  50% 

with 

INTERNATIONAL 

STEEL  TWIN  TIES 


JRasp  nf  RaiIrN 


This  diagram  shows  graphically  the  reason  why  Steel  Twin  Tie  Track  can 
be  built  at  a  large  saving  compared  to  wooden  tie  track  on  concrete  ballast 
or  at  the  same  cost  as  plain  ballast  construction. 

It  represents  the  comparative  sizes  of  the  track  trench  required  for  wooden 
tie  track  designs  (the  larger  one)  and  that  required  for  steel  twin  tie  track 
(the  smaller  one). 

An  8-foot  wooden  tie  requires  a  trench  9  feet  wide,  and  whether  concrete 
or  broken  rock  ballast  is  used  the  trench  must  be  12  to  14  inches  deep. 

Standard  Steel  Twin  Tie  Track  requires  a  trench  only  7  inches  deep  and 
7  feet  wide. 

Look  at  the  shaded  portion  of  the  diagram; 
it  represents  the  labor  saved  in  excavating 

AND  the    labor   saved   in    mixing 

concrete 

AND  the   labor   saved  in    placing 

concrete 

AND  the  labor  saved  in   repaving 

Railway  track  all  over  the  country  is  in  ment,  you  cannot  render  the  service  the 
a  run  down  state — -far  below  that  85%  public  demands  if  it  is  going  to  look  favor- 
new  condition  which  experts  call  excellent  ably  on  a  fare-increase. 
maintenance. 

And  while  your  track  is  run  down  and  is  Durable  smooth  steel  twin  tie  track  with  a 
causing  delays  in  schedules,  losses  in  the  ten-year  record  behind  it  will  win  good  will 
power  house  and   deterioration   of  equip-      for  you. 

Our  1919  prices  reflect  steel  market  declines 
Get  them  for  your  estimates 

The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 


10  Electeic    Railway    Journal  Apni  12, 1919 


CHOOSE! 

The  Reciprocating  Track  Grinder 

has  clearly  and  completely  shown 
its  ability  to  greatly  prolong  the 
useful  life  and  service  of  track. 

The  only  alternative  to  the  con- 
sistent use  of  a  Track  Grinder  for 
eliminating  corrugations  and 
cupped  joints  is  the  relatively 
early  replacement  of  track. 

The  great  economy  of  track  grind- 
ing as  compared  with  the  loss  of 
years  of  track  service  makes  the 
choice  easy. 

And  that  is  to  say  nothing  of  the 
saving  in  the  decrease  of  wear 
and  tear  on  rolling  stock  and  the 
general  advantages  which  ac- 
company smooth, well  maintained 
track. 

RAILWAY  TRACK-WORK  COMPANY 

30th  and  Walnut  Streets,  Philadelphia 
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The  Public  Service  Co. 

are  large  users  of  the 
most  highly  developed 
incandescent  headlight 
that  money  can  buy — 

The  ''Golden  Glow'' 


im 

m 

iA 

M.    -^ 

■m. 

i 

To  the  "man  on  front"  the  "Golden 
Glow"    Headlight    is    a    real    friend. 


To  executives  and  trained  engineers  "Golden  Glow"  has  a  real 
meaning.    They  see  in  it  permanency,  safety  and  efficiency.    They 
know  that  "Golden  Glow"  headlights  will  wear  for  years.    They 
know  that  their  reflectors  project  a  powerful,  penetrating,  non- 
blinding  light — a  safe  light.  That  they 
are  efficient  because  they  project  all  of 
the    light — that   there    is    no    wasted 
"Golden  Glow." 

These  are,  briefly,  the  reasons  for 
using  "Golden  Glow"  headlights. 
And  when  such  a  progressive  and  rep- 
resentative railway  as  The  Public 
Service  Co.  use  them — surely  that  sub- 
stantiates our  claims. 

Do  as  hundreds  of  railways  have 
done — buy  "Golden  Glow." 

The  Public  Service  Co.  are 
also  large  users  of  Keystone 
Steel  Gear  Cases.  And  prac- 
tically every  car  on  their 
many  lines  is  equipped  with 
our  Illuminated  Car  Signs. 
They  are  one  of  many  firm 
believers  in  using  Keystone 
Specialties. 


Eli^ctric  Service^  Sxji>pi>ii:s  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets      335  Oliver  Building     50  Church  Street      Monadnock  Building 
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[^Ke  MECHANICAL  RAILWAY  TIB 


Simplicity  Itself  to 

Rectify  Low  and 

Uneven  Joints! 


The 
Dayton 
Rail  Joint 
Booster 


You  finally  decide  to  correct  that  joint — but  you 
don't  want  to  interrupt  schedules. 

The  pavement  and  superstructure  immediately 
surrounding  the  low  joint  to  a  depth  of  13  or  14  inches  below  the  rail  base 
are  removed.  The  old  joint  tie  is  cut  in  two  and  the  part  supporting  the 
joint  is  taken  out. 

The  Joint  Booster  is  clamped  in  place  on  the  rail  base  and  welded  its  full 
length.    The  rail  is  jacked  up  to  the  correct  level  and  the  trench  beneath  the 
Booster  vamped  with  slightly  damp  concrete,  and  the  pavement  replaced. 
The  cupped  ends  of  the  rails  are  built  up  and  ground  to  surface. 

Order  One  for  Trial  Under  the  Wor»t  Low  Joint  on  Your  Lines. 

THE  DAYTON  MECHANICAL  TIE  CO. 

201    Third   Street   Arcade 
DAYTON,  OHIO 
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ten  ijears  of  hcavii  traffic- 
no  deterioration 


Every  time  a  heavy  train  passes  over  tliese  rails,  the 
ARMCO  Iron  Culvert,  only  a  few  inches  beneath  them,  must 
withstand  a  succession  of  sledge-hammer  blows.  After  being 
subjected  to  this  terrific  strain  for  ten  years  it  is  in  exactly 
as  good  condition  as  when  it  was  installed  in  1909. 

It  is  proofs  like  this  which  back  up  the  statement  that 
ARMCO  Iron  Culverts  axe  permanent  improvements. 

There  is  a  manufacturer  in  nearly  every  state  and  in  Canada,  making  Pennine 

rust-resisting  ARMCO  IRON  CULVERTS  and  other  products  of  ARMCO  IRON 

such  as  flumes,  siphons,  tanks,  road  signs,  roofing,  etc.  Write  for  full  information 

and  nearest  shipping  point  on  products  in  which  you  are  interested. 

ARMCO  IRON  CULVERT  e  FLUME  MFRS.A$SN. 

TRANSPORTATION  BLDG.  WiiiiiDDiiiuiiiiiDDi/iiiiiiii)  CHICAGO 
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Obliterates  the  Rail  Joint 


^' 


Bowery.  Between  Chatham  Square  and  Bayard  St. 


Finished  Thermit  fully  Welded 
Insert  Rail  Joint 


Thermit  Insert  Welds 

4  Years  Under  Heavy  Traffic 

— No  Breaks — 


Other 
Thermit    Uses 

Making  up  special 
work.  Welding 
compromise  joints. 
Repairing  broken 
motor  cases  and 
car  truck  frames. 
Rendering  the 
Electric  Railways 
independent  of  any 
shortage  of  new 
steel  products. 


Four  years  ago  all  rail  joints  on  the  Third  Avenue 
Railway  System  were  obliterated  by  the  Thermit  Insert 
Weld  Process. 

Since  then — in  spite  of  continuously  heavy  traffic — in 
spite  of  the  terribly  severe  winter  of  1917-18  with  its 
months  of  zero  weather — no  breaks  have  occurred. 

This  is  only  one  instance  of  Thermit  Insert  Weld  effi- 
ciency. These  welds  not  only  insure  a  smooth,  contin- 
uous track,  but  a  track  that  stays  smooth  and  stays 
continuous  during  the  entire  life  of  the  rail.  The 
Thermit  Insert  Weld  Process  is  the  only  process 
whereby  you  can  repair  a  not-too-battered  rail  joint 
without  inserting  a  new  piece  of  rail.  Send  for  Catalog 
No.  12 — or  a  personal  representative. 


METAL  &  THERMIT  CORPORATION 

Successors  to  Goldschmidt   Detinning   Co.  and  The  Goldschmidt  Thermit  Co. 

120  BROADWAY,  NEW  YORK 

339-333  Folsom   St.,   San  Francisco.     1.5  Kmily  St..   W..   Toronto    Ont.     7300   So.   Clinton    Ave   Chlcaio. 

1427-142B  Western  Ave..  Httsburgh.  Pa. 
Factories  located  at  Chrome,  N.  J.;  Wyandotte,  Mich.;  East  Chica^,  Inr.;  Jersey  City,  N.  J. 
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National  Pneumatic 

Second-Saving  Specialties 

Essential  for  Best  Train  Operation 

There  is  no  worth-while  economy  in  surface  car  train  opera- 
tion unless  the  increased  number  of  stops  made  and  passengers 
carried  are  set  ofif  by  faster  handling  of  the  passenger  and 
prompter  transmission  of  the  starting  signals.  These  neces- 
sary savings  in  time  are  obtained  to  the  greatest  possible  degree 
only  with 

National  Pneumatic  Door  and  Step  Control 

■  For  the  quick,  positive,  laborless  operation  of  doors  and  steps. 

National  Pneumatic  Interlocking  Safety  Door  Control 

For  the  absolute  prevention  of  the  platform  accident. 

National  Pneumatic  Motorman's  Signal  Lights 

For  the  immediate  starting  of  the  car  after  the  doors  are  closed. 


We  shall  be  glad  to  furnish  full  particulars  at  any  time. 


NATIONAL  PNETOTIC  CDMMNY 


50ChurcK5t  N<?wYoik 


INC. 


5l5Laflih  St.  Chic^o 
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B^PHIott  Rail- Joint  Plates 

^'  pay   big  returns  in   lengthened   track   life 


OUITE  frequently  Abbott  Plates 
are  purchased  for  use  on  old  track, 
where  without  such  joint  support 
the  rails  would  have  to  be  renewed.  The 
life  of  old  rails  has  been  prolonged  in  this 
way  for  many  years  and  at  a  cost  that 
made  the  plates  and  their  installation  highly 
practical. 

However,  by  delaying  installation  until 
track  gets  old  some  of  the  best  benefits  are 
lost.  Rails  protected  at  the  start  by  Abbott 
Plates  will  permanently  retain  a  perfect 
joint  surface,  and  the  better  riding  quali- 
ties will  be  accompanied  by  an  appreciable 
decrease  in  upkeep  attention,  in  charges  for 
rail,  angle  bar,  bolt  and  tie  renewals. 


fAPF 


BUILT  LIKE  A  BRIDGE 
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WILL  YOUR  MOTOR  TRUCK 
BE  AN  ORPHAN  ? 


'  I  ^HERE  are  thousands  of  truck  orphans  left  on  the  hands 
-^  of  their  owners.  Their  makers  have  gone  out  of  business. 
It  iS  reported  that,  of  555  companies  organized  since  1909, 
331  no  longer  exist.  Half  of  the  remaining  are  less  than  two 
years  old.   228  lasted  but  a  year. 


Making  motor  trucks  is  a  large  scale 
operation.  Only  the  resourceful  suc- 
ceed. Some  makers  lack  the  capital. 
Some  lack  the  output  for  economical 
manufacture. 

Motor  trucks  are  an  mvestment. 
Rightly  used,  they  should  earn  divi- 
dends large  enough  and  long  enough 
to  write  themselves  off  the  books  and 
then  make  a  clear  profit.  The  investor 
in  a  bond  is  as  keenly  interested  in  the 
soundness  and  stability  of  the  issuer  as 
he  is  in  the  terms  of  the  bond.  So  the 
purchaser  of  a  truck  should  be  inter- 
ested in  the  permanence  and  stability 
of  the  maker. 

Any  mechanism  designed  to  last  is 


a  doubtful  value  if  the  maker  can  not 
be  counted  on  to  remain  in  business 
and  back  up  his  product.  The  pur- 
chaser invests  also  in  the  maker's 
experience,  in  his  reputation  and  in 
his  service  facilities.  Of  what  use  is  a 
truck  if  parts  are  no  longer  available? 
What  resale  value  does  it  have  without 
a  maker?  Who  will  furnish  service  to 
the  owner? 

A  purchaser  can  judge  these  things 
by:  Years  in  business,  Financial  state- 
ments, Performance  records.  Number 
of  trucks  in  service,  Size  and  growth 
of  output,  Reputation  of  the  product, 
Service  facilities  already  established. 


The  Purchaser  of  a  White  Truck  Backs  His  Investment  in  It  with  the 
Strength  of  The  White  Company,  with  Its  Years  of  Successful  Experience, 
with  Its  Thousands  of  Trained  Employes,  with  Its  Tens  of  Thousands  of 
Trucks  in  Active  Service,  with  Its  Millions  of  Capital,  and  a  Service  Organ- 
ization, Nation-  Wide,  which  Has  No  Parallel  in  the  Industry. 
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The  "Jumping-Off  Place" 
to  the  Gold  Fields 
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Kansas  City  was  that  in  '49  and  the  early  fifties  because  it  was  then  the  last 
completely  equipped  outpost  of  commerce  west  of  the  Mississippi. 

To  the  men  of  that  generation  Kansas  City  was  a  busy  center  of  commerce  and 
from  that  day  to  this  it  has  been  a  "starter"  of  many  things  for  the  greater 
service  of  the  people  of  the  Middle  West. 

It  was  one  of  the  first  cities  in  this  country  to  develop  and  put  into  service  the 
idea  of  a  "Union"  station  for  all  the  railways  entering  its  gates. 

The  picture  shows  that  early  union  terminal  as  it  appeared  forty  years  ago. 
Kansas  City  was  the  first  community  equipped  with  the  overhead  trolley  system 
for  street  railways. 

The  impetus  which  rapid  transit  gave  the  city's  growth  was  quickly  appreciated 
and  other  communities  throughout  the  country  rapidly  developed  the  same 
methods. 

Galena  Oils  and  Galena  Service 

gave  an  impetus  to  the  art  and  science  of  lubrication  that  has 
enabled  that  art  to  keep  in  step  with  the  constantly  growing  and 
changing  needs  of  the  railway  industry,  and  have  always  retained 
their  positions  in  the  forefront  of  the  lubricating  industry. 

Galena-Signal  Oil  Co, 

Franklin,  Pa. 
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Let  the  G-E  Automatic  Sectionalizing  Switch  take  care  of  your  overloads 

Do  you  know  that  without  any  outlay  for  more  copper,  you  can 
keep  all  your  feeders  working  all  the  time  and  maintain  the  highest 
possible  voltage  at  all  points} 

The  G-E  Automatic  Sectionalizing  Switch  will  do  this.  By 
means  of  these  switches,  all  sections  are  tied  together,  equalizing  the 
voltage  all  along  the  line,  making  additional  power  available  to 
handle  heavy  loads.  In  case  of  a  short  circuit  at  any  one  point,  the 
switch  automatically  isolates  the  affected  section  until  normal  condi- 
tions have  been  restored. 

Can  you  aford  not  to  investigate  this  switch! 

G-E  LINE  MATERIAL 

Can  Be  Shipped  Promptly  from  stock 


General  Office 
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It's  Time  for  Some  One  to 

Start  a  New  Company  Section 

THE  silver  trophy  cup  which  was  presented  by  this 
paper  to  the  American  Electric  Railway  Association 
last  year  to  encourage  the  formation  of  company  sections 
of  that  organization,  reposes  undisturbed  in  the  offices 
of  the  Rhode  Island  Company  at  Providence.  Now 
that  the  war  is  over,  actually  if  not  nominally,  it  is 
to  be  expected  that  challengers  for  the  cup  will  appear. 
It  was  the  idea  of  the  donors  that  the  cup  would  serve 
as  a  stimulus  to  friendly  rivalry  and  as  an  aid  to  or- 
ganizers of  sections  in  stirring  up  local  pride  and  enthu- 
siasm. The  officers  of  the  association,  in  accepting 
it,  expressed  the  belief  that  it  would  do  so. 

For  a  time  before  the  United  States  entered  the  war 
the  company  section  movement  showed  signs  of  sus- 
pended animation,  as  was  natural.  In  the  period  between 
1914  and  1916,  inclusive,  sections  were  being  formed  at 
a  rate  better  than  two  per  annum;  then  the  rate  fell 
off  to  about  one.  The  Toledo  section  was  formed  early 
in  1917  and  this  husky  youngster  (a  four-sided  joint 
organization,  to  be  sure)  surprised  everyone  recently 
by  passing  the  1100-mark  in  membership,  with  greater 
expansion  probably  still  to  come.  Just  a  year  ago  the 
Rhode  Island  Company  section  came  into  existence  with 
a  record-breaking  initial  membership.    Who's  next? 


Make  the  Association 

Office  a  Storehouse  of  Data 

ONE  of  the  principal  functions,  possibly  the  principal 
function,  of  the  American  Electric  Railway  Asso- 
ciation, is  to  collect  and  disseminate  accurate  informa- 
tion regarding  the  industry.  The  need  for  some  such 
agency  is  becoming  more  acute  every  day,  especially 
at  the  present  crucial  time.  The  association  can  afford 
to  spend  a  very  large  sum  each  year  for  this  purpose, 
and  the  money  will  be  forthcoming  to  the  extent  needed 
if  the  association's  bureau  of  information  and  statistics 
can  demonstrate  its  ability  to  do  the  required  work  prop- 
erly. Previous  activities  of  the  bureau  of  information 
have  laid  a  foundation  for  the  work  which  is  now  to  be 
done,  but  the  association  must  enter  upon  a  new  sta- 
tistical era  if  it  is  to  play  its  proper  part  in  electric 
railway  financial  and  physical  rehabilitation. 

But  no  statistical  bureau  can  create  data.  All  that  it 
can  do  is  to  learn  what  information  is  needed,  provide 
a  mechanism  for  getting  it,  impress  on  those  in  posses- 
sion of  it  the  importance  of  giving  it  up  for  the  common 
good,  arrange  it  in  convenient  form  for  reference  and 
send  it  out  wherever  the  need  for  it  exists.  One  of  the 
difficulties  in  the  past  has  been  to  convince  the  electric 
railways  of  the  country  that  accurate  data  are  really 
needed.  The  situation  has  been  explained  by  President 
Pardee  of  the  association,  P.  H.  Gadsden,  chairman  of 
the  committees  on  readjustment  and  national  relations, 
and  others.    While  at  Washington  as  the  representative 


of  the  association  Mr.  Gadsden  was  particularly  em- 
barrassed by  his  inability  to  put  fully  convincing  figures 
before  the  governmental  bureaus. 

The  executive  committee  of  the  American  Associa- 
tion has  placed  in  charge  of  the  bureau  of  information 
and  statistics  a  man  who  has  had  excellent  experience 
and  training  for  this  particular  work,  namely,  J.  W. 
Welsh,  formerly  electrical  engineer  Pittsburgh  Rail- 
ways and  later  engineer  with  the  Division  of  Trans- 
portation and  Housing,  Emergency  Fleet  Corporation. 
Mr.  Welsh  prepared  the  outline  of  the  recent  activi- 
ties of  the  bureau  published  in  the  March  22  issue  of 
this  paper.  We  bespeak  for  him  the  active  co-operation 
upon  which  he  must  depend.    He  will  need  it. 


How  One  Association 

Will  Help  Member  Companies 

ELECTRIC  railways  in  some  twenty-five  states  main- 
tain associations,  sometimes  in  conjunction  with 
electric  light  companies  and  in  other  instances  by  them- 
selves. In  certain  of  these  joint  associations,  during  the 
past  three  or  four  years,  interest  in  railway  subjects 
has  had  a  tendency  to  lag,  due  partly  to  the  fact  that 
many  railway  operators  have  been  too  busy — or  have 
thought  they  were  too  busy — to  prepare  papers  and  at- 
tend the  meetings.  This  is  to  be  regretted  because 
such  gatherings  should  have  been  particularly  helpful 
during  the  trying  period  through  which  the  railways 
have  been  passing,  if  for  nothing  more  than  because 
misery  likes  company.  However,  this  belongs  to  the 
past.  There  are  many  serious  problems  ahead  for  the 
electric  railways,  and  it  is  important  for  them  to  get 
together  and  do  what  they  can  to  solve  these  questions. 

This  seems  to  have  been  the  idea  which  prompted  the 
retiring  president  of  the  Wisconsin  Electrical  Associa- 
tion, in  his  address  a  few  weeks  ago,  to  recommend  that 
on  one  day  of  each  convention  the  sessions  be  divided 
so  that  the  railway  attendants  may  discuss,  apart  from 
the  light  and  power  section,  problems  which  are  of  para- 
mount interest  to  their  industry.  This  suggestion  was 
acted  upon  quickly  and,  as  mentioned  in  the  report  of 
the  meeting  last  week,  a  committee  was  appointed  and 
before  adjournment  presented  recommendations.  These 
call  for  the  organization  of  a  separate  branch  of  the 
association  to  be  known  as  the  Railway  Division  and  to 
comprise  five  separate  committees,  one  each  on  attend- 
ance and  program,  shops  and  equipment,  transporta- 
tion, way  and  structures,  and  power  and  distribution. 
It  was  also  recommended  that  this  division  hold  an- 
nually, aside  from  the  regular  convention,  a  two-day 
meeting  on  the  property  of  some  member  company, 
to  be  devoted  to  a  study  of  the  property  with  recom- 
mendations for  improved  efficiency. 

This  suggestion  should  redound  to  the  benefit  of  every 
member  company,  for  eventually  each  will  receive  the 
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opinion  of  every  other  operator  in  the  State  as  to  how 
his  property  can  be  operated  more  efficiently.  It  will 
be  a  sort  of  consultation  of  physicians,  as  it  were,  over  a 
sick  brother.  And  we  are  of  the  opinion  that  it  may  be 
a  stimulant  to  advanced  efficiency  also,  as  each  patient 
about  to  be  the  subject  of  the  consultation  will  wish 
to  appear  to  the  best  advantage. 

It  is  to  be  hoped  that  all  associations  which  have 
suffered  a  setback  during  the  war  will  now  draw  them- 
selves together  in  a  similar  manner  for  a  concerted 
effort  to  put  new  enthusiasm  into  the  industry. 


Select  Rail  Sections  with  the 

Idea  of  Using  Association  Standards 

*"Tp  HERE  are  many  things  in  the  way  of  lack  of 

A  uniformity  in  practices  of  railroads  that  should 
be  corrected,  and  one  of  these  is  the  rail  section."  Thus 
spoke  C.  A.  Morse,  president  of  the  American  Railway 
Engineering  Association  in  his  address  at  the  recent 
■annual  convention.  He  had  reference  to  the  fact  that, 
"while  his  association  has  standardized  seven  rail  sec- 
tions between  70  and  130  lb.  in  weight,  there  are  being 
rolled  to-day  some  fifty  different  sections  between  those 
weights  and  twelve  of  them  are  variations  of  the  100-lb. 
l-ail  alone.  He  also  said  that  thoughtlessness  and  lack 
of  knowledge  of  this  unfortunate  situation  is  probably 
the  cause  of  such  a  state  of  affairs.  Another  factor  is 
the  ambition  on  the  part  of  engineers  to  "design  some- 
thing." 

We  are  inclined  to  agree  with  Mr.  Morse  in  his  analy- 
sis and  think  his  strictures  could  be  applied  equally 
well  to  the  rails  used  by  electric  railways,  and  those 
standardized  by  the  American  Electric  Railway  En- 
gineering Association.  For  instance,  we  wonder  how 
many  electric  railway  engineers  know  that  their  own 
association  has  standardized  the  same  sections  as  the 
American  Railway  Engineering  Association  from  80  to 
100  lb.  How  many  continue  to  order  80-lb.  A.  S.  C.  E. 
rails  in  preference  to  their  own  80-lb.  A.  E.  R.  A. 
standard?  Again,  how  many  electric  railway  engineers 
know  that  the  7-in.  80-lb.  and  7-in.  91-lb.  plain  girder 
rails  which  they  order  as  L.  S.  Co.  Sections  80-335  and 
91-375  are  really  their  own  association  standards  also? 

To  turn  to  the  Engineering  Association's  standard 
groove  girder  rails,  there  appears  to  be  an  opinion 
among  many  that  these  sections  are  too  heavy  for  most 
roads.  The  7-in.  standard  groove  girder  rail  weighs 
122  lb.  per  yard,  but  when  it  is  remembered  that  very 
few  substantial  groove  rails  weigh  less  than  105  lb. 
and  most  reach  112  to  116  lb.,  it  will  be  seen  that  the 
standard  is  really  not  "unduly  heavy  when  its  merits 
are  fully  considered.  We  know  of  one  road  which 
abandoned  a  105-lb.  rail  of  this  type  in  favor  of  the 
122-lb.  association  standard,  and  the  change  has  proved 
to  be  very  wise.  There  have  been  fewer  paving  and 
joint  troubles,  while  better  joints  and  a  smoother  riding 
track  have  been  secured. 

At  present  prices  and  costs,  an  increase  in  weight 
of  17  lb.  in  the  rails  would  probably  add  to  the  cost  of 
relaid  track,  complete,  between  H  and  2  per  cent,  but 
this  is  more  than  offset  by  a  prospective  increase  in 
head  wear  or  rail  life  of  from  20  to  25  per  cent,  to  say 
nothing  of  the  greater  salvage  value  of  the  heavier 
rails.  Hence,  when  a  company  is  about  to  order  rail, 
it  should  be  very  certain  that  it  cannot  afford  to  use 
the  Engineering  Association  standards  before  choosing 
some  non-standard  rail. 


What  Others  Think 
and  Recommend 

HOLDING  the  looking  glass  up  so  that  we  may  see 
ourselves  as  others  see  us  may  not  be  a  flattering 
experience,  but  it  is  sometimes  a  profitable  one.  This 
is  the  conclusion  arrived  at  by  a  railway  man  who 
writes  to  us  and  whose  letter  touching  on  answers  to 
our  recent  questionnaire  is  printed  in  the  communica- 
tions department  in  this  issue.  This  gentleman,  who 
signs  himself  "Manager,"  refers  to  the  series  of  articles 
which  appeared  in  three  issues  of  this  paper,  giving 
the  views  of  representatives  of  the  public  on  the  ques- 
tions of  increased  fares,  publicity,  franchises  and  mu- 
nicipal ovmership.  We  are  pleased  to  have  furnished 
the  medium  for  this  "analysis  of  public  thought"  and 
hope  the  electric  railway  industry  will  take  to  heart 
some  of  the  opinions  expressed. 

There  is  no  question  but  that  there  have  been  and 
still  are  mutual  misunderstandings  on  these  imjrartant 
subjects.  The  industry  is  undoubtedly  suffering  from 
sins  of  the  past,  but  the  leaders  of  these  public  utilities 
should  take  courage  from  the  fact  that  those  who  speak 
for  "the  opposition"  are  not  insisting  that  the  doors  be 
shut  against  compromise  and  harmony  in  the  future. 
Instead  they  offer  many  a  suggestion  which  might  be 
used  in  a  "get  together"  policy,  with  strong  possibility 
that  these  companies  may  be  saved  from  financial  ruin. 

Lack  of  frankness  and  open-handed  dealing  appear 
to  have  been  the  basis  for  misunderstanding  in  the  past. 
Railway  men  would  charge  these  faults  mainly  against 
"the  other  side,"  but  the  public  brings  this  indictment 
solely  against  the  corporations.  We  believe  that  to  a 
certain  extent  both  are  right,  and,  this  admitted,  there 
appears  to  be  a  ground  for  future  co-operation.  Perhaps 
we  might  clear  the  atmosphere  by  dismissing  such 
terms  as  "the  opposition"  and  "the  other  side"  when  re- 
ferring to  the  public,  because  the  triumvirate  of  co- 
operation which  is  getting  best  results  these  days  is  the 
one  which  reads:  "The  public — the  employee — and  the 
company." 

Leaders  of  the  industry  at  the  recent  mid-winter  con- 
ference of  the  association  seem  to  have  recognized  pub- 
lic clamor  to  a  considerable  extent  when  they  united  on 
a  policy  of  basing  future  appeals  for  popular  support 
on  an  honest  valuation.  This  policy  if  carried  out  in 
a  proper  spirit  would  silence  the  cry  against  "overcap- 
italization" and  "profiteering."  There  is  not  so  much 
dispute  over  the  rate  of  return  to  be  allowed  capital  in 
these  utility  corporations  as  there  is  upon  the  ques- 
tion of  the  valuation  on  which  the  return  is  to  be 
granted.  There  will,  of  course,  be  a  difference  of  opin- 
ion over  methods  of  valuation  and  the  items  to  be  in- 
cluded therein,  but  if  harmony  is  ever  reached  on  this 
issue — as  it  will  through  sincerity  of  motive  on  both 
sides — a  settlement  should  not  be  a  difficult  task. 

Proponents  of  the  public  point  of  view  also  point  out 
some  of  the  deficiencies  in  the  publicity  practice  of  the 
utility  corporations.  We  seem  to  have  gone  wide  of 
the  mark  in  this  policy  also,  in  spite  of  well  intentioned 
methods.  Here  again  we  may  profit  from  listening  to 
the  advice  of  those  whom  we  have  been  seeking  to  con- 
vert. It  has  been  said  that  publicity  is  a  two-edged 
sword,  and  he  who  would  use  it  must  remember  that  if 
he  expects  the  public  to  believe  the  facts  as  he  relates 
them  he  must  be  prepared  to  open  his  books  wide  and 
reveal  the  whole  story,  good  and  bad  alike,  of  his  cor- 
porate stewardship. 
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We  urge  careful  study  of  this  series  of  articles  on 
the  men  who  are  responsible  for  the  well-being  of  our 
industry,  and  we  respectfully  call  their  attention  to  the 
old  saw:  "There  is  none  so  blind  as  they  that  will 
not  see." 


Utilizing  Employees'  Co-operation 
in  Promoting  General  Good-Will 

ELECTRIC  railway  managers  have  sometimes  been 
criticized  for  not  utilizing  to  a  greater  extent  the 
opportunity  to  improve  relations  with  the  public  through 
the  good  offices  of  the  platform  men.  In  fact,  this  was 
touched  upon  in  an  editorial  in  these  columns  recently. 
In  justice  to  the  managers  it  must  be  said  that  up  to 
within  a  year  or  so,  they  have  been  handicapped  in 
doing  this  very  thing  because  the  average  platform  man 
did  not  stay  with  any  particular  company  long  enough 
to  become  imbued  with  the  manager's  spirit.  Platform 
work  for  electric  railways  for  a  long  time  was  looked 
upon  as  of  rather  a  transient  character.  It  was  con- 
sidered by  many  as  a  makeshift,  something  to  fall  back 
upon  when  nothing  really  attractive  offered.  Obviously 
it  was  very  difficult  to  develop  a  spirit  of  loyalty  to  a 
company  and  a  desire  to  please  the  public  under  such 
circumstances. 

Conditions,  however,  are  different  now.  Without 
entering  into  a  discussion  of  the  adequacy  or  inade- 
quacy of  past  wages  in  this  field,  we  can  say  that  electric 
railway  wages  now  are,  on  the  average,  high,  consider- 
ing the  requirements  of  the  work.  The  result  should 
be  a  greater  average  length  of  service  on  the  part  of 
employees.  Not  only  are  the  wages  higher  in  dollars  and 
cents  but  they  will  become  relatively  higher  as  the 
fabulously  large  wages  paid  by  manufacturers  of  war 
materials  fade  gradually  from  actuality  to  memories. 

It  is  particularly  desirable  now  that  an  effort  be 
made  to  secure  the  active  co-operation  of  the  men  and 
this,  as  pointed  out,  should  be  easier  than  heretofore. 
It  must  be  done  largely  through  the  supervisory  force, 
because  good  spirit  can  be  engendered  effectually  only 
through  man-to-man  contact.  It  ought  to  be  possible  to 
have  throughout  an  organization  a  spirit  of  good-will, 
provided  the  employees  stay  long  enough  to  be 
affected  by  the  contagion.  One  of  the  latest  attempts 
along  this  line  is  the  suggestion  campaign  inaugurated 
by  The  Connecticut  Company  a  few  days  ago.  Refer- 
ence was  made  to  this  in  our  news  columns  for  March  29. 
Briefly,  the  thought  was  to  encourage  two  ideas.  One 
was  for  all  employees  to  offer  suggestions  and  in  other 
ways  help  to  conserve  the  company's  resources  and  in- 
crease its  income  so  that  it  may  be  established  in  as 
sound  a  financial  condition  as  possible.  The  other  was 
to  improve  public  relations  by  courteous  and  efficient 
service  at  all  points.  A  report  just  received  indicates 
that  the  men  are  taking  a  cordial  and  active  interest  in 
the  campaign  and  good  results  are  expected.  The  work 
will  be  followed  up  by  means  of  monthly  letters.  Other 
companies  have  done  somewhat  the  same  thing  in  dif- 
ferent ways,  with  varying  degrees  of  success. 

Organizations  of  the  men  can  be  utilized  also,  par- 
ticularly the  company  sections  of  the  American  Electric 
Railway  Asociation,  which  should  be  formed  now  in 
considerable  numbers.  The  main  hope  in  all  this,  how- 
ever, is  that  increasing  permanency  of  electric  railway 
employment  will  permit  whatever  measures  are  used 
to  be  reasonably  effective. 


What  a  Six-Day 

Week  Would  Mean 

IN  AN  EDITORIAL  in  the  Feb.  15  issue  of  this 
paper  we  warned  electric  railway  interests  to  be  on 
their  guard  against  the  agitation  for  eight-hour  laws 
in  the  various  state  legislatures.  We  called  attention 
to  the  fact  that  what  the  unions  really  wanted  was 
a  "basic"  eight-hour  day,  or  time  and  a  half  or  double 
time  for  all  work  extending  over  that  period.  In  other 
words,  this  was  a  camouflaged  attempt  to  add  to  the 
wage  burdens  which  already  weigh  so  heavily  on  these 
public  utility  companies. 

Another  bid  for  more  wages,  also  under  the  guise 
of  a  plea  for  conservation  of  human  energy,  is  now 
being  pressed  in  certain  sections  of  the  country.  This 
is  known  as  the  six-day  labor  week.  Its  effect,  to  make 
the  employer  bear  all  the  additional  expense  of  the 
proposed  change,  is  frankly  admitted  in  a  recent  issue 
of  the  official  organ  of  the  Amalgamated  Association. 
The  editor  of  that  paper  believes  that  employing  com- 
panies are  opposed  to  such  legislation  because  it  would 
mean  increased  payroll  .expense,  and  he  says  frankly 
that  a  six-day  week  instead  of  a  seven-day  week  would 
mean  a  16S  per  cent  increase  in  wages. 

The  writer  also  makes  the  point  that  the  companies 
in  arbitration  cases  "always  endeavor  to  cover  the 
injustice  of  the  seven-day  week  by  creating  the  pre- 
sumption with  the  arbitration  board  that  the  work  is 
of  such  type  that  men  can  easily  endure  the  continu- 
ous employment  that  working  365  days  per  year  re- 
quires." The  fact  is,  as  we  understand  it,  that  in 
the  usual  arbitration  proceedings,  it  is  contended  that 
electric  railway  employees  have  steady  employment, 
offering  work  every  day  in  the  year,  and  that  with  fair 
allowance  for  occasional  days  off  duty  these  men  are 
able  to  secure  an  annual  income  greater  than  that  of 
many  workmen  in  trades  which  offer  a  higher  hourly 
rate  of  pay. 

This  proponent  of  the  six-day  week  also  argues  that 
the  "patriotic  impulse"  should  induce  these  companies 
to  adopt  this  method  of  extending  emplosrment,  because 
"it  would  mean  the  employing  of  not  less  than  115  men 
where  100  are  employed  under  the  seven-day  week 
privilege."  It  is  well  that  the  case  of  the  employees 
is  so  frankly  stated.  There  is  no  camouflage  in  Ihis 
argument,  but  it  contains  a  plain  admission  that  these 
companies  which  are  already  so  hard  pressed  because  of 
the  high  cost  of  operation  and  inadequate  fares  would 
have  to  pay  their  present  employees  16§  per  cent  more 
in  wages  and  add  15  per  cent  to  their  number — prob- 
ably with  a  guaranteed  minimum  wage  to  all  the  extra 
men. 

The  employing  companies  should  be  equally  frank 
in  showing  what  this  additional  weight  to  their  wage 
burden  under  present  financial  conditions  would  mean. 
Briefly,  it  would  imply  bankruptcy  for  a  large  per- 
centage of  the  properties,  and  inferior  service  from 
those  that  survived,  on  the  theory  that  none  should 
be  required  to  furnish  service  beyond  their  financial 
ability.  Of  course  this  would  react  on  community  de- 
velopment and,  in  the  end,  would  affect  adversely  the 
men  who  depend  on  these  utilities  for  their  livelihood. 
It  is  a  plain  case  of  a  vicious  circle.  We  would  suggest 
to  the  editor  of  that  paper  that  his  association  might 
better  use  its  influence  toward  securing  a  living  re- 
turn for  these  companies  before  asking  that  they  do 
what  is  now  impossible. 
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Detroit  United  Railway  Builds  Large 
Stone  Crusher  Plant 

Crushers  Taken  from  an  Abandoned  Quarry  Are  Used  to  Equip  a  Plant  of  500  Cubic 

Yards  Per  Day  Capacity  in  Salvaging  Waste 
Materials  for  Ballasting 
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EVERY  electric  railway  of  any  considerable  size 
needs  a  stone  crusher.  Whether  it  be  portable  or 
a  permanent  structure  depends  upon  the  size  of 
the  property,  the  amount  of  material  to  be  crushed  per 
year  and  other  local  conditions.  In  former  years  much 
material,  such  as  broken  concrete,  old  brick,  paving 
blocks,  etc.,  has  been  hauled  to  a  dump  and  used  for 

filling-in  purposes,  some- 

times  thereby  becoming 
of  some  use,  but  in  many 
cases  the  disposition  be- 
ing considered  only  as  a 
part  of  the  necessary 
expense  of  maintenance 
and  rehabilitation.  With 
the  advent  of  the  neces- 
sity of  every  kind  of 
economy,  many  railways 
have  come  to  realize  that 
this  material  is  worth 
something  and  can  be 
salvaged  for  further  use. 
The  Detroit  United  Rail- 
way operates  857  miles 
of  city  and  interurban 
track.  The  latter,  es- 
pecially, requires  large 
quantities  of  ballast 
both  in  maintenance 
work  and  for  new 
construction,  amounting 
perhaps  to  an  average  of 
25,000  cu.yd.  in  a  normal 
year.  It  is  believed  that 
15,000  cu.yd.  of  this  can 

now  be  furnished  from  salvaged  waste  material  made 
available  by  a  new  crusher  plant  which  was  placed  in 
operation  in  May,  1918,  at  the  Oakwood  yards  of  the 
company. 

The  plant  is  located  on  the  southwest  side  of  the 
Oakwood  yard,  immediately  adjacent  to  the  main  line 
of  the  Detroit,  Monroe  &  Toledo  Short  Line  Railway, 
an  interurban  line  operated  by  the  company.  This 
location  not  only  has  the  advantage  of  simplifying  the 
transportation  and  handling  feature,  but  also  made 
available  a  site  which  entailed  no  trestle  construction 
and  a  minimum  amount  of  fill  as  is  indicated  in  accom- 
pany illustrations. 

The  general  layout  of  the  plant  is  shown  in  the  floor 
plan.  The  foundations  are  of  concrete  carried  down  to 
a  hard  clay  bed,  the  base  of  the  foundation  being 
reinforced  with  old  56-lb.  rail.  The  superstructure  of 
the  plant  is  of  wood  heavily  reinforced  and  braced  with 
steel  angles,  channels,  I-beams,  tie  rods  and  built-up 
sections.     The   roof  is   shingled   and   the   building   is 
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FLOOR  PLAN  OF  DETROIT  UNITED  STONE  CRUSHING  PLANT 


covered  with  wood  sheathing.  The  greatest  height  of 
the  building,  from  the  top  of  rail  of  the  loading  track 
to  the  peak  of  the  roof,  is  approximately  56  ft. 

A  train  of  several  side  or  center  dump  cars  may  be 
pushed  by  a  motor  car,  up  the  dumping  track  incline 
into  the  dumping  shed.  Side  dump,  hopper  dump  or 
ordinary  flat  cars  can  be  used.     The  side  dump  cars, 

air  and  electric  operated, 
unload  direct  to  the 
hopper  of  the  crusher. 
To  facilitate  the  use  of 
hopper  dump  cars, 
neither  floor  nor  ties 
have  been  placed  be- 
tween the  track  rails  in 
the  shed,  the  rail  being 
laid  on  an  oak  sill  on  the 
outer  side  and  on  a 
built-up  steel  section  on 
the  crusher  side.  The 
material  drops  on  to  a 
slide  made  from  inverted 
old  rail  imbedded  in  an 
8-in.  concrete  slab  and 
placed  at  such  an  angle 
that  the  material  passes 
by  gravity  into  the 
crusher  hopper.  If  it  is 
necessary  to  resort  to 
hand  unloading,  the  op- 
eration is,  of  course, 
longer  and  the  motor 
may  be  withdrawn.  As 
each  car  is  unloaded,  the 
brakes  are  released  and 
the  car  passes  down  the  incline,  the  next  car  taking  its 
place  over  the  hopper.  The  cars  are  then  shunted  into 
position  under  the  storage  hoppers  on  the  loading  track. 
The  large  crusher  into  which  the  material  first  passes 
is  an  Austin  No.  5  gyratory  type  removed  from  the 
Newport  quarry  owned  by  the  company,  but  as  men- 
tioned before,  now  abandoned.  The  crushed  material 
is  discharged  into  a  Stephens-Adamson  continuous 
bucket  elevator  by  means  of  which  it  is  elevated  to  the 
top  of  the  building  and  discharged  into  a  standard  42- 
in.  diameter  No.  3  revolving  screen  made  by  the  same 
company.  This  screen,  which  is  21  ft.  long,  is  set  with 
a  slope  of  1  in.  to  the  foot  and  is  divided  into  three 
sections,  perforated  to  pass  1-in.,  li-in.  and  2-in.  sizes 
respectively.  The  screen  revolves  at  the  rate  of  16 
r.p.m. 

The  crushed  stone  and  screenings  pass  into  storage 
bins  having  a  total  capacity  of  125  cu.yd.  At  the 
present  time  there  is  but  a  single  hopper,  although 
provision  is  made  to  separate  the  three  sizes  if  de- 
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TWO  VIEWS  OP  STONE  CRUSHER  PLANT  OP  DETROIT  UNITED  RAILWAY,  SHOWING  BOTH  LOADING  AND 

UNLOADING  TRACKS 


sirable.  The  storage  hopper  is  formed  of  10-in.  x  10-in. 
Southern  pine  timbers  braced  with  steel  tie  rods  and 
lined  with  2-in.  x  12-in.  Northern  pine  plank.  The  slope 
of  the  bottom  is  practically  1  to  1,  the  discharge  into 
the  cars  being  made  through  three  openings  each  24  in. 
X  32  in.  These  openings  are  closed  by  steel  plates 
operated  horizontally  on  roller  bearings  by  rack  and 
pinion  controlled  by  a  chain  wheel  at  the  side.  Any 
material  which  is  too  large  to  pass  through  the  screen 
is  discharged  into  an  open  chute  through  which  it 
passes  by  gravity  to  an  Austin  No.  2  gyratory  crusher, 
also  originally  installed  at  the  abandoned  quarry.  The 
material  is  discharged  from  this  crusher  down  an  incline 
to  the  foot  of  the  elevator,  where  it  passes  back  through 
the  screen  into  the  storage  hopper. 

The  entire  plant  is  driven  by  a  350-hp.  Westinghouse 
motor,  operating  at  550  volts.  This  motor  is  far  in 
excess  of  the  needed  capacity  which  is  approximately 
70  hp.,  but  due  to  the  introduction  of  individual  motor 
drive  in  the  Monroe  shops  of  the  company,  this  motor 
was  thrown  out  of  immediate  service  and  its  use  here 
thus  saved  the  purchase  of  a  new  machine.  The  motor 
is  connected  by  belt  to  a  shaft  pulley,  11  ft.  above 
the  foundation.  Connected  to  this  shaft  by  belts  are 
the  No.  5  crusher,  the  No.  2  crusher  and  a  second  shaft. 
The  second  shaft  is  connected  by  belts  to  the  elevator 
drive  and  to  a  pulley  which  drives  the  screen  through 
a  beveled  gearing. 

Construction  work  on  the  foundation  of  the  plant 
was  started  in  November,  1917,  but  no  work  was  done 
during  the  winter  months.  The  plant  was  completed 
and  placed  in  operation  in  May,  1918,  after  approxi- 
mately two  months  of  construction  work.  Practically 
all  the  material  crushed  in  the  plant  is  old  concrete, 
brick,  paving  blocks,  etc.,  and  this  is  used  entirely  for 


interurban  track  ballast.  Since  the  plant  was  placed 
in  operation,  approximately  7000  cu.yd.  of  material 
has  been  crushed.  One  foreman  and  three  men  operate 
the  plant,  and  with  dump  cars  can  handle  500  cu.yd.  per 
ten-hour  day.  The  plant  does  not  operate  during  the 
winter  months,  as  there  is  no  refuse  material  for  dis- 
posal from  reconstructed  tracks.  About  150  days  in 
the  summer  months  would  cover  the  period  of  opera- 
tion. As  these  men  spend  most  of  their  time  on  other 
work,  the  actual  time  of  operation  is  all  that  is  charge- 
able to  the  crushing.  The  total  cost  of  the  plant  was 
$17,000.  Allowing  20  per  cent  per  year  for  depreciation, 
and  6  per  cent  per  year  on  the  investment,  $3,000  per 
year  for  maintenance,  and  operating  the  plant  150 
days  ten  hours  per  day,  the  cost  per  cubic  yard  may 
be  found  by  the  following  formulae: 
/  Depreciation  +  interest  on  investment  +  maintenance 
\  number  of  operating  days  X  number  of  cu.yds.  crushed  per  day 
number  of  hours  worked  per  day  X  wage  per  hour\ 


In 


number  of  cubic  yards  crushed  per  day 
numbers   this  would   amount   to: 


^3400  +  1020  +  3000  ,  40  X  0.50 


150  X  500 


+  ■ 


500 


j  =  approximately  14  cents. 


In  a  letter  to  the  members  of  the  Electric  Railway 
Section,  National  Safety  Council,  Chairman  H.  B. 
Adams  points  out  that  there  is  one  expenditure  in  the 
accounts  of  electric  railways  which  brings  no  return, 
namely,  the  settlement  of  accident  claims.  The  elimi- 
nation of  the  causes  for  such  claims  should  demand 
closest  attention  on  the  part  of  those  interested  in  the 
welfare  of  a  company,  and  furnishes  an  avenue  for  the 
active  employee  to  make  himself  most  valuable.  Safety 
propaganda  is  one  of  the  greatest  means  of  saving 
that  can  be  used  by  an  electric  railway  company. 


AT  LEFT,    TRAIN   UNLOADING   MATERIAL   INTO    CRUSHER    WHILE  OTHER  CARS  ARE  BEING  LOADED  ;  AT  RIGHT,  SIDE 

DUMP  CAR  UNLOADING  INTO  CRUSHER 
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Zone  Tickets  Adopted  for  Portland 

Novel  Ticket  System  Handles  97  Per  Cent  of  Passenger  Business — Frank  Campaign  Before 

New  Schedule  Became  Effective  Secured  Understanding  of  New  System 

and  Appreciation  of  Company's  Problems 


ANEW  fare  system  based  upon  tickets  went  into 
l\  effect  on  March  2  on  the  hnes  of  the  Portland 
J.  A.  (Me.)  Railroad,  operated  by  the  Cumberland 
County  Power  &  Light  Company.  The  system,  which 
embodies  various  novel  features,  was  designed  by  the 
railway  to  accord  with  orders  issued  by  the  Public  Util- 
ities Commission  of  Maine  under  dates  of  Jan.  7  and 
Feb.  3,  1919. 

On  July  25,  1918,  it  will  be  recalled,  the  commission 
authorized  the  establishment  of  a  central  zone  from. 
2.5  to  4  miles  in  radius,  and  the  subdivision  of  all 
exterior  lines  into  zones  of  varying  lengths.  The  fare 
in  the  central  zone  was  5  cents,  and  the  fare  units  in 
the  outer  zones  were  2,  4  and  6  cents,  with  a  minimum 
fare  of  6  cents  and  an  average  rate  of  about  2  cents 
per  mile. 

During  August  and  September,  1918,  there  was  an 
actual  net  revenue  gain  of  $1,686  a  month  as  contrasted 
with  the  sum  of  approximately  $10,000  a  month  agreed 
to  be  necessary.  The  company  therefore  petitioned  for 
6-cent  fares  on  its  city  lines.  Before  the  hearings  were 
completed,  the  War  Labor  Board  ordered  an  increase 
in  wages  causing  an  estimated  deficit  of  more  than 
$20,000  a  month.  There  being  no  expectation  that  6- 
cent  fares  on  the  city  lines  would  provide  anywhere 
near    the    increased    revenue    required,    the    necessity 


existed  for  constructing  an  entirely  new  fare  schedule. 
The  one  adopted  on  March  2  represents  the  outcome  of 
an  exhaustive  study  of  local  conditions  by  the  company 
and  the  commission,  with  the  benefit  of  outside  expert 
criticism. 

Tickets  Have  Replaced  Cash  Fares 

The  new  system  provides  for  the  use  of  tickets  in 
place  of  cash  fares.  The  lines  have  been  divided  into 
a  series  of  fare  zones  of  as  nearly  equal  length  as 
possible  (see  accompanying  map).  The  ticket  fare  for 
each  zone  is  2  cents,  and  the  minimum  fare  in  every 
case  is  6  cents  whether  the  passenger  rides  through 
one  zone  or  three  zones.  The  new  fare  limits  are 
practically  the  same  as  the  old  ones,  with  the  modifica- 
tion that  the  6-cent  central  zone  is  subdivided  into  three 
fare  zones  and  all  6-cent  and  4-cent  zones  outside  of  the 
old  central  zone  are  also  subdivided  into  three  or  two 
fare  zones  respectively. 

There  are  several  kinds  of  tickets,  as  illustrated 
herewith,  to  insure  maximum  convenience  to  the  public. 
They  are  all  transferable.  Those  designated  as  "or- 
dinary" tickets  are  for  6-cent  fares,  A  "zone"  ticket 
is  used  in  conjunction  with  the  6-cent  fare  ticket  to 
pay  fares  which  are  more  than  6  cents.  "Through" 
tickets  are  used  to  accommodate  those  who  ride  fre- 
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quentlj'  between  points  where  the  fare  is  8,  10,  12,  18, 
22  or  30  cents. 

The  ticket  chiefly  used  is  based  on  the  6-cent  ride, 
five  rides  being  sold  in  a  block  for  30  cents.  No  ticket 
for  a  single  ride  is  sold.  Each  6-cent  coupon  entitles 
the  holder  to  ride  through  three  fare  zones.  These 
tickets  may  be  purchased  from  the  conductors  and  at 
the  Monument  Square  waiting  room  (the  traffic  center 
of  the  system). 

The  "zone"  ticket  is  provided  for  "change."  It  has 
fifteen  2-cent  coupons  and  .sells  for  30  cents.  It  is 
used  with  the  ordinary'  6-cent  coupon  in  paying  fares 
above  6  cents  where  the  passenger  does  not  regularly 
pay  such  fares;  or  with  the  6-cent  fare  ticket  to  pay 
a  fare  through  an  odd  number  of  zones,  such  as  seven, 
where  the  fare  would  be  14  cents.  In  the  latter  case 
the  conductor  punches  one  of  the  coupons  in  the  6-cent 
ticket,  which  entitles  the  passenger  to  ride  through 
three  zones,  and  then  punches  four  of  the  2-cent  coupons 
on  the  zone  ticket.  The  zone  ticket  can  be  used  to  pay 
a  6-cent  fare,  in  which  case  three  of  the  2-cent  coupons 
are  punched  by  the  conductor.  It  can  also  be  ufed 
to  pay  any  fare  up  to  30  cents  at  the  option  of  the 


six  zones  pays  the  conductor  18  cents  and  receives  six 
1-cent  rebate  checks. 

In  all  cases  the  passenger  is  entitled  to  receive  a  suffi- 
cient amount  in  rebate  checks  to  reimburse  him  for  the 
difference  between  the  cash  fare  rate  and  the  ticket 
rate.  Conductors  are  not  allowed  to  accept  rebate 
checks  for  passage  or  to  redeem  them.  The  color  of 
both  kinds  of  rebate  checks  is  changed  daily,  and  each 
day's  supply  bears  the  date  of  issue. 

Registering  Fares  and  Handling  Transfers 

Conductors  lift  all  tickets  when  punching  out  the 
last  ride  and  register  such  tickets  on  the  cash  side  of 
the  register,  making  one  registration  for  each  ticket 
lifted.  They  register  all  transfers  and  free  tickets  on 
the  transfer  side  of  the  register,  lifting  one  employee's 
ticket  for  passage  in  or  through  each  collection  area. 
In  punching  coupons  from  tickets  the  conductors  use 
a  special  square  punch  which  enables  them  to  work  only 
from  right  to  left,  or  from  the  first  coupon  to  the  last, 
in  order. 

The  minimum  fare,  as  before  stated,  is  6  cents  in 
every  case.    A  passenger  paying  6  cents  on  a  given  line 
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FARE  TICKETS  USED  FOR  ITS  NEW 

ZONE    SYSTEM    BY    THE 

PORTLAND  railroad 
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(C) 

(a)  Basic  Ticket  with  Five  6-Cent 
Coupons. 

(b)  Supplementary  Zone  Ticket  with 
Fifteen  2-cent  Coupons. 

(c)  Specimen  of  Through  Five-Ride 
Ticket. 

(d)  Four-cent  Rebate  Check  Used 
with  10-cent  Cash  Fare  for  Three-Zone 
Ride  or  Less. 


(D) 


passenger.    These  tickets  are  sold  by  conductors  and  at 
the  Monument  Square  waiting  room. 

The  "through"  tickets  are  issued  in  the  form  of  five 
rides  selling  for  40,  50,  60,  90  cents,  $1.10  and  $1.50 
respectively.  At  present,  w^ith  one  exception  (con- 
ductors on  the  Westbrook  line),  these  tickets  are  sold 
only  at  Monument  Square.  After  the  plan  has  been 
in  operation  for  awhile,  if  there  seems  to  be  a  demand 
for  the  sale  of  through  tickets  by  conductors  on  other 
lines,  the  company  plans  to  make  the  necessary  arrange- 
ments to  meet  that  demand. 

Use  of  Rebate  Checks 

When  a  cash  fare  is  offered  by  a  passenger  in  lieu 
of  a  ticket,  the  fare  for  a  three-zone  or  minimum  ride 
is  10  cents.  A  passenger  paying  10  cents  receives  a 
4-cent  rebate  check,  which  may  be  redeemed  before 
midnight  of  the  following  day  at  fifteen  points  on  the 
system,  including  the  company's  office  (waiting  room), 
hotels.    Union    Station    news    stand,    terminals,    etc. 

A  passenger  without  a  ticket  who  rides  more  than 
three  zones  pays  3  cents  a  zone  in  cash.  For  each 
3-cent  fare  the  conductor  issues  a  1-cent  rebate  check, 
redeemable  not  later  than  the  close  of  the  following 
day  at  one  of  the  designated  points.  Thus,  a  passenger 
who  boards  a  car  without  a  ticket  and  rides  through 


and  riding  only  one  zone,  or  2  cents  worth,  on  that 
line,  is  entitled  to  the  balance  of  his  6  cents'  ride  on 
some  other  connecting  line.  This  is  why  the  old  central 
zone  was  divided  into  three  2-cent  zones.  In  addition 
the  transfer  feature  provides  for  a  central  transfer 
zone  (see  map)  with  Monument  Square  as  its  central 
point.  The  limits  of  this  central  transfer  zone  are  the 
outer  limits  of  the  first  fare  zone  from  Monument 
Square. 

The  tran.sfer  provides  for  punches  of  none,  one,  two 
or  three  zones.  A  passenger  inbound  to  Monument 
Square  who  has  paid  6  cents  or  more  is  entitled  upon 
request  when  paying  fare  to  a  transfer  permitting  him 
to  ride  to  any  point  within  the  central  transfer  zone. 
In  the  case  of  a  passenger  outbound  from  Monument 
Square  who  boards  a  car  at  any  point  within  the  central 
transfer  zone,  his  jouiney  is  assumed  to  have  begun  at 
Monument  Square.  Wnen  paying  his  fare  such  a  pas- 
senger upon  request  leceives  a  transfer  punched  for 
"Zone  3."  If  a  passenger  boards  a  car  in  "Zone  1,"  the 
conductor  punches  out  "Zone  3"  on  his  transfer;  if  he 
boards  it  in  "Zone  2,"  the  transfer  is  punched  out  "  one 
2,"  and  if  in  "Zone  3,"  it  is  punched  out  "Zone  1,"  the 
proper  destination  point  being  punched  out  in  each 
case.  If  a  passenger  has  ridden  his  full  three  zones, 
the  conductor  punches  out  "Zone  0." 
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Practically  all  outbound  cars  from  Monument  Square 
{.re  "pay-leave"  cars.  When  inbound  to  Monument 
Square,  the  passenger  pays  as  he  enters.  This  arrange- 
ment permits  passengers  to  board  and  leave  cars  in 
Monument  Square  much  more  rapidly  than  formerly, 
and  greatly  reduces  congestion  at  this  important  point. 


:«i-v.t 

Gumtieriajiil  County  Power  and  Ugtit  Company        railway  department 

Report  of  ticket  sales 
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conductor's  report  of  ticket  sales  on  portland 
railroad 

The  form  used  for  a  conductor's  report  of  his  ticket 
sales  is  reproduced  herewith.  The  conductor's  day  card 
provides  on  the  back  for  a  report  of  tickets  and  trans- 
fers registered. 

Humanizing  the  Portland  Railroad 

The  new  tickets  were  placed  on  sale  eleven  days  in 
advance,  but  more  than  this  was  done.  Before  the  new 
system  was  put  into  effect,  the  public  was  somewhat  out 
of  sympathy  with  the  company's  efforts  to  provide  serv- 
ice in  the  face  of  mounting  costs  of  operation.  A.  H. 
Ford,  vice-president  and  general  manager  of  the  Cum- 
berland County  Power  &  Light  Company,  came  to  the 
conclusion  that  through  direct  personal  contact  with  the 
public  the  management  might  make  its  purposes  and 
difficulties  understood.  To  effect  this  result,  a  series  of 
nine  district  meetings  was  arranged  in  the  outlying 
sections  and  the  more  thickly  populated  areas. 

These  meetings  were  held  in  the  evening,  at  halls 
hired  by  the  company,  and  were  advertised  in  the  press 
and  by  reading  notices  well  in  advance.  The  public  was 
invited  to  offer  criticism,  whether  destructive  or  con- 
structive. The  local  superintendent,  the  general  super- 
intendent, the  assistant  to  the  vice-president  and  the 
general  manager  attended  each  meeting,  and  so  great 
was  the  interest  that  every  meeting  lasted  more  than 
two  hours. 

On  these  occasions  Mr.  Ford  put  before  the  local 
public  the  essential  facts  as  to  the  company's  finances 
and  explained  either  personally  or  through  his  staff  the 
workings  of  the  proposed  new  ticket  system.    The  pub- 


lic was  given  an  opportunity  to  examine  the  tickets  at 
leisure  and  to  study  how  each  district  would  be  served 
and  how  the  fares  would  be  altered.  The  local  press 
was  also  utilized  through  advertisements  to  explain  the 
new  system  and  to  set  forth  points  brought  out  at  the 
meetings,  and  front-page  news  "stories"  were  carried 
by  the  papers  both  morning  and  evening  in  connection 
with  the  meetings.  These  of  course  were  of  great  value 
in  reaching  the  larger  public  which  could  not  be  accom- 
modated at  the  meetings.  An  example  of  the  company's 
frankness  in  approaching  the  public  is  shown  in  the 
accompanying  advertisement  regarding  the  rebate 
checks. 

At  each  meeting  the  company's  representatives  wel- 
comed criticisms  and  suggestions  bearing  upon  the 
service  and  in  some  cases  were  able  to  put  the  latter 
into  effect  soon  afterward,  to  the  great  satisfaction  of 
the  local  communities.  In  other  cases,  it  was  necessary 
to  take  the  criticisms  and  suggestions  under  advisement, 
or  it  was  possible  to  explain  at  once  why  various  oper- 
ating changes  could  not  be  made.  Hostility  to  the  com- 
pany was  dispelled  very  rapidly  by  these  meetings,  and 
the  public  now  is  generally  convinced  that  the  manage- 


TALK  NO.  8 

To  the  Patrons  of  the  Portland  Railroad  Company : 

The  public  meetings  we  have  been  holding,  which  have 
been  well  attended,  have  been  of  great  value  to  the  Port- 
land Railroad  Company.  At  these  meetings  some  sug- 
gestions have  been  made  for  improving  our  service.  We 
have  adopted  several  of  these  suggestions  and  are  giving 
careful  consideration  to  all  of  them. 

We  have  had  some  criticism  of  the  ten  cent  fare  with 
the  four  cent  rebate  check.  It  is  the  only  feature  of 
the  new  plan  which  the  Public  Utilities  Commission  has 
ordered  the  Railroad  Company  to  put  Into  effect  which  has 
been  the  subject  of  criticism.  We  think  the  people  un- 
derstand why  this  ten  cent  caah  payment  for  a  single  ride 
is  necessary.  We  have  been  ordered  to  use  tickets  instead 
of  monej  for  the  payment  of  fares.  Everyone  can  see 
that  if  the  Company  sold  single  trip  tickets  for  six  cents 
it  would  defeat  the  whole  ticket  plan  which  the  Company 
has  been  ordered  to  put  into  effect. 

We  have  obtained  permission  to  modify  the  original  or- 
der of  the  Public  Utilities  Commission  and  return  a  rebate 
check  to  the  passenger  worth  four  cents  if  presented  at 
the  redeeming  points  named,  before  the  close  of  the  day 
following  the  collection  of  the  fare.  We  know  this  ap- 
pears to  be  an  awkward  plan  and  will  be  something  of 
an  inconvenience  to  some  of  our  patrons.  The  incon- 
venience can  be  avoided,  of  course,  by  purchasing  the 
Ave  ride  six  cent  tickets  for  thirty  cents.  This  Is  what 
the  great  majority  of  the  people  will  do. 

We  frankly  admit,  however,  that  we  are  not  sure  that 
the  rebate  check  plan  Is  the  best  one  that  can  ne  devised. 
We  have  another  plan  under  consideration  which  would 
eliminate  it  but  there  are  some  objections  to  it  which  we 
are  striving  to  overcome.  We  have  submictea  the  alter- 
nate plan  to  experts  and  expect  a  report  upon  it  soon. 
In  the  meantime  we  will  go  ahead  with  the  ten  cent  fare, 
four  cent  rebate  idea  and  see  how  it  operates.  Later  it 
the  alternate  plan  is  deemed  feasible  we  win  adopt  it. 

Our  whole  Idea  Is  to  serve  our  patrons  Just  as  well  as 
we  can  and  to  put  them  to  the  minimum  amount  of  in- 
convenience. We  are  much  pleased  with  the  good  spirit 
with  which  the  public  hais  accepted  our  plans  and  the 
manner  in  which  all  are  trying  to  help  us  out  of  our  diffl- 
cluties  and  It  Is  our  intention  to  show  by  our  efforts  our 
appreciation  of  the  good  feeling  which  exists. 

A.  H.  FORD. 
Vice-President  and  General  Manager. 


HOW   THE   PORTLAND  RAILROAD  TALKED   FRANKLY 
TO  THE  PUBLIC 

ment  welcomes  its  suggestions  and  will  give  them  care- 
ful consideration. 

The  company  also  took  good  care  of  the  public  as  the 
new  fare  system  was  being  installed.  For  example,  an 
article  in  the  newspapers  directed  attention  to  the  fol- 
lowing : 

That  the  campaign  of  education  through  the  advertising 
columns  of  the  newspapers  and  experience  meetings  held 
in  various  sections  has  familiarized  people  with  practically 
every  feature  of  the  ticket  system  was  shown  by  the  readi- 
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ness  with  which  they  adapted  themselves  to  the  changed 
conditions  yesterday. 

The  new  transfer,  which  was  expected  to  provide  the  most 
difficulty,  seemed  to  have  been  mastered  by  the  great  ma- 
jority, and  only  a  few  mistakes  in  this  connection  were 
made  bj^  the  conductors.  People  who  received  the  wrong 
number  of  zones  on  their  transfers  applied  to  the  office 
of  the  company  to  have  the  matter  straightened  out,  and 
in  an  advertisement  this  morning  the  management  asks  all 
who  have  trouble  of  this  sort  to  come  to  the  office  for  ad- 
justment. Within  a  very  short  time  everything  will  be 
running  smoothly  so  far  as  the  transfers  arc  concerned. 

Another  thing  to  which  the  management  wishes  to  direct 
attention  relates  to  the  purchase  of  the  wrong  kind  of 
tickets.  It  has  come  to  the  knowledge  of  the  officials  that 
some  have  bought  the  kind  of  tickets  that  are  not  best  suited 
for  the  trips  which  they  are  in  the  habit  of  making,  and 
if  these  people  will  come  to  the  office  the  mistake  will  be 
adjusted. 

Very  Little  Riding  Being  Lost 

Owing  to  the  radical  departure  of  the  new  schedule 
from  the  former  system,  together  with  certain  new 
features  pertaining  to  it,  it  is  not  as  yet  possible  to 
form  any  positive  opinion  as  to  its  operating  success. 
The  receipts  in  the  first  nineteen  days'  operation  show 
an  increase  of  16  per  cent  over  1918. 

It  appears  that  the  company  is  losing  very  little 
riding  on  account  of  the  increase  in  fare  from  5  to  6 
cents  on  the  short-haul  city  lines.  This  is  attributed 
in  considerable  m.easure  to  the  good  feeling  engendered 
by  the  public  meetings  in  the  various  communities. 

The  number  of  rebate  checks  issued  amount  in  money 
to  about  3  per  cent  of  the  total  passenger  business; 
therefore  about  97  per  cent  is  ticket  business.  The 
company  estimates  that  nearly  half  of  the  rebate  busi- 
ness originates  on  the  Union  Station  line,  the  rebate 
check  being  chiefly  used  by  transients.  The  "pay-leave" 
plan  for  cars  outbound  from  Monument  Square  is  work- 
ing out  most  satisfactorily. 


War  Experience  of  Lyons  Tramways 

AT  THE  BEGINNING  of  the  Great  War  the 
mobilization  took  about  1850  of  the  total  of  3459 
of  the  employees  of  the  Compagnie  des  Omnibus  et 
Tramways  de  Lyon,  according  to  a  recent  issue  of  The 
Electric  Railway  and  Tramway  Journal.  In  the  early 
part  of  1915  the  company  had  to  engage  women  em- 
ployees. The  employment  of  women  as  conductors  was 
tolerated,  but  in  a  general  way  they  hardly  gave  satis- 
faction in  this  capacity.  Recruiting  of  women  workers 
had  the  following  variations: 


Number  That 
Became   EfBcIent 


Calender  Tear  Number  Recruited 

1915  560 

1916  1,417 

1917  1,627 

1918  (first  half)  934 


Conductors 
•1,129 

1,045 
976 


Drivers 


47 
61 


*Ed's  Note,     Evidently  includes  some  recruited  during  1914. 

The  diminution  in  the  efficients  in  spite  of  the  more 
numerous  engagements  is  said  to  prove  that  the  new 
personnel  was  of  very  mediocre  quality  and  found  itself 
eliminated  very  rapidly. 

In  order  to  replace  the  1850  men  mobilized,  the 
company  up  to  Jan.  1,  1917,  engaged  9230  employees, 
including  2312  women.  Of  the  total  9230  there  remain 
with  the  company  1950,  the  7280  others  being  dead  or 
out  of  the  company's  service  on  account  of  the  suc- 
cessive mobilizations  of  the  younger  classes.  With  a 
staff  so  unstable,  it  is  said  to  have  been  difficult  to 
maintain  good  service. 


The  rolling  stock  suffered,  on  the  one  hand,  from 
the  heavy  overloads  it  had  to  carry  and,  on  the  other 
hand,  from  the  wear  of  the  track  and  the  running  of 
the  cars  by  inexperienced  hands.  The  company  suffered 
particularly  from  the  deterioration  of  motor  armatures 
and  field  magnets.  The  expert  winders  not  being  avail- 
able, the  company  was  forced  to  engage  women.  It 
had  great  difficulties  also  in  getting  materials  for  re- 
pairs, particularly  during  1918,  and  a  large  part  of  the 
rolling  stock  must  be  repaired  before  it  can  be  placed 
in  operation. 


Elements  of  a  Successful  Outdoor 
Substation* 

In    Wisconsin    Electrical    Association    Paper    the 

Author  Outlined  the  Merits  and  Shortcomings 

of  the  Several  Pieces  of  Equipment 

By  Alfred  Alsaker 

ConBulting  Engineer  Delta-Star  Electric  Company,   Chicago,  111. 

OUTDOOR  substation  equipment  was  primarily  de- 
veloped for  small  substations  but  has  later  been 
partially  adapted  for  large  substations.  For  the  latter 
the  outdoor  equipment  is  very  similar  to  that  used  in  in- 
door installations.  For  example,  in  the  case  of  oil 
switches  there  is  a  difference  in  the  bushings  and  a 
slight  one  in  construction.  Lightning  arresters  are  cor- 
respondingly similar.  For  small  substations,  however, 
the  equipment  is  entirely  different  in  that  high-tension 
oil  switches  and  other  costly  apparatus  are  eliminated. 
In  most  cases  the  two  functions  that  would  ordinarily 
be  performed  by  the  oil  switch,  namely,  manually  open- 
ing the  circuit  and  automatically  opening  it  in  case  of 
overload  or  other  trouble,  are  performed  respectively 
by  the  outdoor-type  air-break  switch  and  the  high-ten- 
sion outdoor  fuse. 

Air-break  switches  are  of  two  types,  horizontal  and 
vertical  break.  The  horizontal-break  switches  are,  in 
turn,  of  two  types,  one  with  a  single  break  per  phase 
and  one  with  a  double  break.  The  vertical-break 
switches  are  all  single-break  up  to  88,000  volts.  All 
air-break  switches  are  provided  with  arcing  horns  to 
prevent  burning  of  the  main  contacts.  As  to  relative 
breaking  capacity  of  these  switches,  this  is  as  yet  largely 
a  matter  of  opinion.  Mine  is  that  the  single-break  hori- 
zontal switch  will  not  break  the  arc  as  effectively  as  the 
single-break  vertical  switch,  but  the  double-break  hori- 
zontal switch  should  naturally  be  able  to  break  heavier 
loads  than  either  type  of  single-break  switch. 

Fuses  Can  Be  Made  with  Very  Short  Time 

Element 

The  most  important  equipment  for  the  operation  of 
outdoor  substations  is  the  high-tension  fuse.  Of  these 
there  are  several  types.  The  horn-gap  fuse  is  an  ordi- 
nary fuse  wire  strung  between  two  arcing  horns  mount- 
ed on  insulators.  For  small  systems  this  is  a  useful 
device,  but  where  there  is  large  power  capacity  beyond 
the  fuse  its  use  is  not  so  practicable.  By  its  very 
nature  of  operation  the  horn-gap  fuse  has  a  long  time 
element.  The  simplest  form  of  inclosed  fuse  is  a 
wooden  stick  with  a  fuse  wire  inside.  Another  type  con- 
sists of  a  fiber  or  glass  tube  with  ferrules  on  the  end 
connected  by  fuse  wire.     The  first  type  has  now  been 
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abandoned,  the  other  has  a  comparatively  long  time 
element. 

The  expulsion  type  of  fuse  consists  of  a  treated  fiber 
or  porcelain  tube,  with  a  fused  wire  inside  having  a 
reduced  cross-section  near  the  closed  end  of  the  tube. 
This  fuse  has  a  shorter  time  element  than  the  others 
mentioned  and  has  a  wide  application  especially  for 
small  and  moderate-sized  systems.  The  carbon  tetra- 
chloride fuse  consists  of  a  glass  tube  with  a  metal  fer- 
rule at  each  end.  A  very  short  fuse  is  fastened  between 
the  upper  ferrule,  and  a  strong  spiral  spring  is  fast- 
ened to  the  lower  and  holds  the  fuse  in  tension.  There 
is  a  cork  around  the  fuse  element  which  prevents  the 
arc  from  communicating  to  the  glass,  and  just  below  the 
cork  is  a  nozzle  or  liquid  director  which  is  fastened  to 
the  spring.  A  flexible  copper  lead  is  run  inside  the 
spring  to  the  lower  ferrule  and  serves  to  conduct  the 
current  and  keep  it  from  heating  the  spring.  The 
tube  is  filled  with  carbon  tetrachloride,  which  is  simply 
a  high-grade  fire  extinguisher.  When  the  fuse  melts 
the  spring  pulls  the  nozzle  away  and  squirts  the  carbon 
tetrachloride  on  the  flame,  thus  extinguishing  it.  This 
fuse  like  all  others  has  its  advantages  and  disadvan- 
tages. The  first  cost  is  moderate  but  that  of  re-fusing 
is  higher  than  for  the  expulsion  type.  It  has  a  very 
small  time  element  and  will  clear  a  circuit  in  as  little  as 
0.004  second. 

There  are  several  types  of  high-tension  lightning  ar- 
resters used  in  outdoor  substations,  the  simplest  form 
being  the  plain  horn  gap.  This  is  effective  because  it 
gives  lightning  an  unobstructed  path  to  ground  but  the 
dynamic  current  which  follows  is  often  large  enough  to 
trip  the  switch  at  the  source  of  power.  To  cut  down 
the  rush  of  dynamic  current  some  manufacturers  use 
resistance  in  series  with  the  ground  horn,  but  this  stops 
the  lightning  discharge  as  well  as  the  dynamic  current. 
By  using  a  number  of  resistance  units  in  series  with 
the  ground  horns,  it  is  possible  to  arrange  them  in  such 
manner  that  lightning  has  a  direct  path  to  ground 
through  several  gaps. 

The  electrolytic  arrester  is  primarily  a  horn-gap  ar- 
rester, but  instead  of  resistance  in  the  ground  circuit 
it  has  a  series  of  electrolytic  cells,  which  automatically 
build  up  a  resistance  or  counter  electromotive  force  as 
the  dynamic  current  passes.  It  might  be  defined  as  a 
horn-gap  arrester  with  a  current-limiting  device,  hav- 
ing a  definite  break-down  value  and  a  definite  recovery 
value.  This  type  is  too  expensive,  however,  to  be  used 
on  small  outdoor  substations;  furthermore,  it  requires 
attendance,  as  it  should  be  charged  at  least  once  a  day. 
The  oxide-film  arrester  is  a  new  type  which  has  the 
characteristics  of  the  aluminium-cell  arrester  but  does 
not  require  any  charging. 

When  Is  a  Fuse  More  Economical  Than  a  Switch? 

In  closing  I  shall  discuss  a  little  further  the  question 
of  high-tenson  oil  switches  vs.  fuses  for  outdoor  sub- 
stations. It  being  assumed  that  it  is  possible  by 
means  of  a  fuse  having  an  exceedingly  short  time  ele- 
ment to  obtain  the  same  degree  of  protection  as  is 
provided  by  the  best  class  of  oil  switches,  the  question 
then  arises  as  to  the  conditions  under  which  it  is 
proper  to  use  oil  switches  and  when  fuses  should  be 
used  for  the  high-tension  side  of  the  transformers.  In 
a  very  large  substation  containing  several  banks  of 
transformers  and  several  lines,  the  oil  switch  is  un- 
doubtedly the  best  thing  to  use.     Where  there  is  but 


a  single  bank  of  transformers,  the  question  is  set- 
tled by  the  presence  or  absence  of  an  attendant.  If  an 
attendant  is  available,  power  can  be  restored  undoubt- 
edly more  promptly  when  an  oil  switch  is  used.  On  the 
other  hand,  an  oil  switch  opens  comparatively  often 
while  the  fuse  blows  seldom. 

When  no  attendant  is  present  the  situation  is  differ- 
ent. It  may  take  the  operator  fifteen  minutes  to  get  to 
the  substation  in  case  of  trouble,  and  one  minute  to  de- 
termine what  has  happened  and  close  the  high-tension 
switch  again.  If  a  fuse  is  used  he  will  require  the 
same  time  to  get  to  the  substation  and  may  take  five 
minutes  to  open  up  the  air-break  switch  and  replace  the 
fuse.  It  is  up  to  the  engineer  to  decide  whether  the 
four-minute  difference  is  worth  the  extra  cost  of  the 
oil  switch.  This  comparison  is  for  interruptions  caused 
by  the  blowing  of  high-tension  fuses.  In  a  properly 
designed  substation  the  low-tension  automatic  switch 
will  trip  oftener  than  the  high-tension  fuse  will  blow, 
so  that  for  most  of  the  interruptions  there  are  time- 
saving  features  with  the  oil  switch.  Probably  for  most 
cases  the  best  proposition  is  the  combination  of  quick- 
break  fuse  on  the  high-tension  side  and  a  cheap  auto- 
matic oil  switch  on  the  low  tension. 


Prepayment  Area  in  San  Francisco 

AN  ACCOUNT  was  published  on  page  454  of  the 
issue  of  this  paper  for  March  8  of  a  prepayment 
area  with  six  loop  tracks,  built  by  the  United  Railroads 
of  San  Francisco  near  the  Union  Iron  Works  in  San 
Francisco  to  expedite  the  handling  of  the  employees 
of  that  company.     In  the  plan  of  the  area  published. 


WENTIETM         ST 


Solidfence 


:  I 


plan  of  prepayment  area  in  SAN  FRANCISCO 

however,  one  of  the  tracks  on  Third  street  was  omitted, 
so  that  a  corrected  drawing  of  the  prepayment  area  is 
presented  herewith. 

Briefly,  the  arrangement  of  loops  is  such  that  south- 
bound cars  move  over  the  three  inner  loops  while  north- 
bound cars  are  loaded  on  the  three  outer  loops.  The 
capacity  of  the  loops  is  thirty  cars,  allowing  lanes  be- 
tween cars  of  width  suflicient  to  afford  easy  access  to 
the  inner  tracks.  The  cars  move  out  of  the  yard  on  a 
twelve-second  headway.  The  switches  leading  from  the 
incoming  track  to  the  several  loops  are  controlled  by 
hand  operation  from  the  tower  at  the  corner  where 
the  tracks  enter  the  yard.  The  area  measures  200  ft.  x 
273  ft. 
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ELABORATE  PASSENGER  STATION  BUILT  BY  REAL  ESTATE  PROMOTERS  OX  LINE  OF  PACIFIC  ELECTRIC   RAILWAY 


Shelters  and  Stations  on  Pacific  Electric's 

Interurban  Lines 

The  Author  Gives  Construction  Details  of  a  New  Type 
of  Shelter  Used  on  the  Pacific  Coast  and  Tells  of  the  Con- 
ditions Under  Which  Shelters  and  Stations  Are  Provided 

By  CLIFFORD  A.  ELLIOTT 

Cost  Engineer  Maintenance  of  Way  Department,   Pacific  Electric  Railway, 
Los  Angeles,  Cal. 


SINCE  the  construction  of  its  line  in  1902  the  Pa- 
cific Electric  Railway  has  placed  small  waiting 
shelters  of  various  types  at  numerous  stops  on  its 
interurban  lines.  Many  of  these  were  erected  because 
specified  in  right-of-way  contracts,  while  others  were 
provided  on  account  of  trafl[ic  requirements.  Usually  the 
persons  from  whom  rights-of-way  were  secured  favored 
some  particular  type  of  station  used  by  the  company  else- 
where on  its  line,  or  they  favored  a  type,  such  as  the 
mission  type  so  extensively  used  in  southern  California, 
in  keeping  with  the  architectural  style  prevalent  in  the 
neighborhood. 

The  company  has  made  it  a  policy  to  discharge  its 
obligations  to  the  traveling  public  by  erecting  commo- 
dious  waiting    shelters    at    important   junction    points 


whenever  the  travel  warrants  so  doing.  No  contribu- 
tions toward  the  expense  of  such  shelters  are  sought 
from  near-by  residents,  the  company  depending  upon 
traflic  checks  to  determine  when  and  where  shelters  are 
needed.  However,  a  consistent  policy  must  be  followed 
in  this  matter  because,  in  addition  to  important  junc- 
tion stops  on  the  line,  there  are  more  than  1000  minor 
stops.  The  company  has  established  a  fixed  policy, 
therefore,  that  when  patrons  in  the  vicinity  of  such  a 
stop  petition  for  the  erection  of  a  shelter,  the  committee 
of  petitioners,  usually  numbering  from  fifty  to  100 
patrons,  is  expected  to  contribute  one-half  the  cost  of 
the  shelter.  The  committee  is  required  to  deposit  this 
amount  in  advance  of  construction  of  the  station.  All 
shelters  constructed  at  the  joint  expense  of  the  patrons 


t 

TWO  OUTER  VIEWS,  PASSENGER  WAITING  SHELTERS  OP  FRAME  CONSTRUCTION  TYPE  ON  PACIFIC  ELECTRIC 
RAILWAY  INTERURBAN  LINES  ;  CENTER  VIEW,  UNIT-SLAB    CONCRETE  WAITING  STATION 

FORMERLY    USED    BY    THE    COMPANY 
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DETAILS    OF   NEW    FRAME    CONSTRUCTION    PASSENGER    SHELTER  SHOWING  CONSTRUCTION  OF  UNITS 


and  the  railway  company  are  maintained  by  the  rail- 
way company. 

Recently  the  company  adopted  a  new  ornamental  type 
of  small  waiting  shelter,  as  shown  in  an  accompanying 
illustration.  The  public  has  been  well  pleased  with  this, 
and  its  cost  is  moderate.  Six  shelters  of  this  type  have 
been  erected  to  date,  in  two  cases  the  local  patrons 
providing  one-half  the  cost  and  in  four  the  company 
erecting  the  shelters  to  meet  right-of-way  obligations 
or  traffic  requirements.  These  shelters  are  made  up  of 
units  which  are  constructed  in  the  shop  so  that  they 
can  be  turned  out  in  quantities,  a  procedure  which  re- 
sults in  reducing  first  cost  and  providing  a  stock  of 
parts  available  for  prompt  shipping  to  a  selected  loca- 
tion. Such  promptness  is  especially  desirable  when 
patrons  have  contributed  toward  the  cost  of  the  shelter. 
The  accompanying  drawings  show  clearly  how  the  units 
are  made  up  and  assembled. 

For  four  years  prior  to  the  adoption  of  the  new  type 
of  station  the  company  had  been  erecting  its  "Type  E 

material   LIST   FOR    FRAME   CONSTRUCTION   OP 
PASSENGER  SHELTER 

Size,  Length,    Dressed  to.  Detail 

Number  Inches  Ft.  and  In.     Inches                          Location                   Niimbir 

I           ^x6  6—10          3}x5}  Sill  bottom 1 

1  4x6  6—10          3jx5f  Sill  top 2 

4          4x6  4—8            3|x5|  Sill  top  and  bottom 3 

4          6x6  6 — 6            55x5f  Posts 4 

2  6x6  8—0             5jx5i  Caps 5 

2           4x6  10—4            31x51  Plates 6 

2          4x6  7—3            3ix5j  Plates 7 

30  2x6  4—4  T.andG.»Sides 8 

7  2x6  4—4  T.andG. 'Sides 9 

I  2*10        7—1}  lii9J         Sign 

1  3x3  7— 1|  2fx2j         Sign 10 

4  3x3  1—6  2ix21         Seat  ends 10 

1J  1x6  1—6  T.  andG.» 

floor         Advertising  boards 

4  1  10— 0  Quarter 

round       Advertising  boards 

8  4x4  1—2  BrackeU II 

32  2x6         12—0  T.andG.* 

redwood  Roof 12 

8  2x3  8  Mx2}         Hip  rafters 13 

2  2x3  4  Mx2}         Ridge 13 

8  4x4  1—2  Turned      Roof  signs 14 

4  2x6  2—6  lii5»         Koofsif^ 

4  3x3  I — 6  2ix2|         Advertuiing  signs 

8  2x8  2—0  \\xl\        Seatends 

8  2x3  1—6  Iix2i  Cleats  under  seatB 

6  2x10  1 — 6  Sawed        Brackets  undrr  wats 

12  2x3  7— 01  White  rcdiir  scats 16 

24  2x3  4 — 11}  White  cedar  seats     16 

4  I  12  Bolts  Thread  and  nut  each  end 

16  i  14  Bolts  Thread  and  nu  teach  end 

24  I  Cut  washers 

8  Brackets  as  per  detail 

4  Hn.  X  2i  in.  X  I  ft.  4in.  ancfaorbolts 

Log  screws,  wood  screws,  nails,  etc. 
37Tin.  ft.  of  No.  24  galvanised  iron  4  in.  wide 

'Tongued  and  grooved. 


No.  10"  unit-slab  concrete  shelters.  These  were  con- 
structed under  royalty  contract  with  the  Unit  Construc- 
tion Company  of  San  Francisco,  and  the  sets  of  concrete 
members  constituting  the  shelters  were  cast  at  the  rail- 
way company's  bridge  and  building  shop.  Several  com- 
plete sets  were  always  cast  ahead  to  meet  demands.  The 
concrete  stations  cost  somewhat  more  than  those  of  the 
later  frame  type,  which  feature,  of  course,  is  objection- 
able to  patrons  who  pay  part  of  the  expense  of  con- 
struction. 

No  Glass  Windows  Are  Provided 

In  neither  type  of  shelter  described  are  there  any 
glass  windows,  as  climatic  conditions  do  not  make 
them  necessary.  This  feature  eliminates  the  window 
glass  maintenance  problem,  which  is  one  that  cannot  be 
solved  satisfactorily  because  tramps  and  mischievous 
small  boys  find  window  glass  in  small  stations  to  be  an 
appealing  target  at  which  to  throw  stones.  The  com- 
pany installs  no  electric  lamps  in  its  small  shelters,  un- 
less the  conditions  are  exceptional.  When  electric  lamps 
are  used  two  are  placed  inside  and  three  on  a  pole  out- 
side. Maintenance  expense  and  cost  of  power  are  so 
great  as  to  render  this  station  lighting  very  objec- 
tionable. 

While  I  am  discussing  the  subject  of  shelters  it  may 
not  be  out  of  place  to  mention  briefly  the  more  preten- 
tious stations  which  are  used  on  the  company's  lines  at  a 
few  points.  At  several  stops  on  the  lines,  during  the 
years  when  real  estate  subdivision  activities  were  at 
their  height,  real  estate  companies  secured  the  approval 
of  the  railway  for  the  erection  of  stations  in  the  in- 
terest of  the  real  estate  developments.  In  two  cases 
very  elaborate  stations  were  erected,  and  in  type  and 
size  they  were  in  advance  of  the  traffic  demands  at  the 
time  they  were  constructed  and  made  ample  provision 
for  the  growth  of  the  territory  which  they  served.  They 
were,  however,  constructed  entirely  at  the  expense  of 
the  real  estate  companies.  The  illustration  shown  at 
the  head  of  this  article  made  from  an  architect's  draw- 
ing shows  an  artistic  passenger  waiting  station  erected 
at  a  cost  of  $4,653  by  the  Lynwood  Company,  builders, 
owners  and  promoters  of  Lynwood  townsite  on  the  Santa 
Ana  line  of  the  company.  This  station  was  erected 
in  1917. 
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London  Publicity  on  Rules  of  Conduct 
in  Traveling 

IN  THE  PAST  the  pubi?city  of  the  Underground  Rail- 
ways and  the  London  General  Omnibus  Company  has 
bean  notable  for  its  ability  to  create  travel.  During 
the  past  four  years,  with  the  shortage  of  men  and  ma- 
terials, the  burning  question  has  been  how  to  handle  a 
greatly  increased  travel  with  more  safety  and  dispatch. 


For  this  reason  the  advertising  department  of  these 
companies  has  been  giving  its  energies  to  preparing 
publicity  that  will  be  as  effective  in  accelerating  travel 
and  promoting  safety  as  the  other  publicity  was  effec- 
tive in  building  custom. 

For  this  work  no  color  has  been  used  other  than 
tinted  backgrounds  for  the  station  posters,  but  in  ac- 
cord with  its  policy  the  management  has  continued  to 
employ  high-class  artists.    Thus  two  of  the  series  ema- 


These  views  illustrate  rules  of  conduct  for  travel  on  buses 


DO  NOT   ATTEMPT   TO 
ENTER  A  CROWDED  CAR 


Trains  are  delayed  by 
Passengers  trying  to  force 
their  way  into  a  full  traia 
The  more  trains,  the  nnore 
seats.  The  shorter  the  stop 
at  the  station,  the  more 
trains. 


Train  delays  mean 
overcrowding 


PASSENGERS  OFF  THE 
CAR   FIRST,   PLEASE 


Pint  — Wh«n  ona  gati  out 
anoth«p  can  f«t  in.  Sacond.— 
ThoM  that  would  gat  in  bafoiv. 
block  tha  way  of  thosa  that 
would  gat  out.  So  to  t«our« 
room  and  aava  Mconda  thara 
can  tw  no  othar  rula 


PASS    DOWN    THE 
PLATFORM 


Thara  ara  four,  five,  oi-  six 
can  to  a  train.  There  are  two 
gates  to  a  car,  and  •ometlmaa 
three.  Two  paasengers  cannot 
get  through  the  same  gate  at 
the  same  time,  but  they  can 
gat  through  different  gates  at 
the  tama  time.  Even  loading 
means  quicker   loading. 


Train   delays   mean 
overcrowding. 


HURRY  OFF  PLEASE 


The  train  service  cannot 
be  hurried  unless  passen- 
gers are  hurried.  Every 
unnecessary  moment  that 
a  train  stands  at  a  plat- 
form means  just  as  many 
moments  delay  to  all 
the  trains   following  it. 


Train  delays  mean 
overcrowding. 


Three  posters  designed  to  shorten  station  stops  on  the  Underground  Railway 


THIS   IS   THE    DE\<IL-MAY-CARE    FELLOW 


BE 

READY 
FOR    HIM 


HE  CUTS  OUT  from  bshind 
anything  stationary,  more  espe- 
cially from  behind  trams  or 
buses.  There  Is  no  reason  why 
he  should  not  sea  if  the  road 
is  clear  first     He  simply  doesn't 


THE    DRIVERS    MAY    HOOT,  THE   BRAKES  BE  PUT 
ON,  EVERY  CARE  TAKEN,   BUT 


^ 

^^ 

tmm 

i3 

-1 — <— 

taSx^ 
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THIS  IS  THE  HUSTLE-WITHOUT-CAUTION  FELLOW 


BE 
WARY 


HE  IS"  FOUND  everywhere, 
particularly  on  the  surface  at 
busy  centres  when  he  might  be 
crossing  in  safety  by  the  subways 


THE  DRIVERS  MAY  HOOT    THE   BRAKES    BE    PUT 
ON,  EVERY  CARE  TAKEN.   BUT ■ 


THIS    IS   THE    SAVE-A-SECOND   FELLOW 


LOOK 

OUT 

EVERYONE 


HE  HASN'T  time  to  look 
to  the  right  op  to  the  left, 
but  Just  darts  out  into 
the  traffic,  taking  the 
risk  of  accident 


THE  DRIVERS  MAY  HOOT.  THE  BRAKES  BE  PUT 
ON,  EVERY  CARE  TAKEN.  BUT 


Cautions  to  the  careless  pedestrian  when  crossing  streets 
RECENT  PRODUCTS  OF  THE  ADVERTISING  DEPARTMENTS   OF  THE  LONDON  UNDERGROUND   AND   GENERAL 
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nate  from  a  regular  artist  of  Punch,  the  famous  humor- 
ous weekly,  and  the  pictures  have  just  that  element  of 
native  wit  that  attracts  the  passenger's  attention  with- 
out reprobation.  As  a  matter  of  fact,  the  poster  entitled 
"Do  Not  Attempt  to  Enter  a  Crowded  Car"  satirizes 
the  artist  himself!  The  other  pictures  in  the  station 
poster  series  are:  "Passengers  Off  the  Car  First, 
Please";  "Hurry  Off,  Please";  and  "Pass  Right  Down 
the  Car,  Please."  The  artist  who  drew  the  station 
posters  is  also  responsible  for  the  accompanying  half- 
dozen  sketches  relating  to  rules  of  conduct  for  travel  on 
buses.  These  drawings  appear  in  newspaper  advertise- 
ments. 

Another  ingenious  series  is  that  of  the  different  kinds 
of  "fellows" — the  avoid-the-light,  save-a-second,  absent- 
minded,  hustle-without-caution,  hustle-without-aim  and 
the  devil-may-care  varieties. 


B 


C.  E.  R.  A.  Committees  Appointed 

New  "Brown  Book"  of  Central  Electric  Railway 
Association  and  Allied  Bodies  Just  Issued 

ROWN  BOOK  NO.  9"  of  the  Central  Electric 
Railway  Association  has  just  been  published.  It 
gives  the  ofiicers  for  1919,  already  noted  in  this  paper 
in  connection  with  the  annual  February  meeting  of  the 
association;  the  president's  address  and  the  report  of 
the  secretary-treasury,  copies  of  various  bulletins,  com- 
mittee appointments  and  other  matters  of  local  interest. 
The  personnel  of  the  various  committees  follows : 

Central  Electric  Railway  Association 

Auditing — Walter  Shroyer,  Anderson,  Ind.,  chairman; 
L.  T.  Hixson,  Indianapolis,  Ind.,  and  E.  0.  Reed,  Lima, 
Ohio. 

Annual  Transportation — H.  A.  NichoU,  Anderson, 
Ind.,  chairman;  S.  W.  Greenland,  Fort  Wayne,  Ind.; 
C.  K.  Minary,  Benton  Harbor,  Mich.;  C.  J.  Laney, 
Akron,  Ohio,  and  C.  0.  Sullivan,  Lima,  Ohio. 

Bureau  of  Standards — Adolph  Schlesinger,  Indian- 
apolis, Ind.,  chairman;  G.  H.  Kelsay,  Cleveland,  Ohio; 
L.  G.  Tighe,  Akron,  Ohio;  M.  J.  Kehoe,  Springfield, 
Ohio;  E.  J.  Burdick,  Detroit,  Mich.,  and  Prof.  D.  D. 
Ewing,  Purdue  University. 

Constitution  and  By-laws — A.  W.  Brady,  Anderson, 
Ind.,  chairman;  C.  L.  Henry,  Indianapolis,  Ind.;  E.  F. 
Schneider,  Cleveland,  Ohio ;  J.  F.  Collins,  Jackson,  Mich., 
and  A.  C.  Blinn,  Akron,  Ohio. 

Finance — F.  D.  Carpenter,  Lima,  Ohio,  chairman;  W. 
H.  Forse,  Jr.,  Anderson,  Ind.;  F.  R.  Coates,  Toledo, 
Ohio;  Harry  Reid,  Indianapolis,  Ind.,  and  T.  A.  Fer- 
neding,  Dayton,  Ohio. 

Hotel  and  Arrangement — S.  D.  Hutchins,  Wilmerding, 
Pa.,  chairman;  H.  A.  Nicholl,  Anderson,  Ind.;  L.  G. 
Parker,  Cleveland,  Ohio;  F.  R.  Coates,  Toledo,  Ohio; 
John  Benham,  Chicago,  111.;  James  H.  Drew,  Indian- 
apolis, Ind.;  H.  E.  Rasmussen,  Indianapolis,  Ind. 

Intei-urban  Freight  and  Motor  Truck  Competition — 
A.  Swartz,  Toledo,  Ohio;  chairman.  Indiana:  Bert 
Weedon,  Indianapolis,  Ind.,  chairman;  J.  A.  Greenland, 
Fort  Wayne,  Ind.,  and  James  H.  Drew,  Indianapolis, 
Ind.  Michigan:  W.  S.  Rodger,  Detroit,  Mich.,  chair- 
man; F.  W.  Brovra,  Grand  Rapids,  Mich.,  and  F.  N. 
Root,  Kalamazoo,  Mich.  Ohio:  F.  R.  Coates,  Toledo, 
Ohio,  chairman;  E.  F.  Schneider,  Cleveland,  Ohio,  and 
S.  D.  Hutchins,  Wilmerding,  Pa. 

Membership — John  Witt,  Cleveland,  Ohio,  chairman; 


J.  M.  Enright,  Toledo,  Ohio;  S.  W.  Greenland,  Fort 
Wayne,  Ind.;  Harry  Reid,  Indianapolis,  Ind.;  C.  F. 
Smith,  Findlay,  Ohio;  R.  A.  Crume,  Dayton,  Ohio;  J. 
B.  Stewart,  Jr.,  Youngstown,  Ohio,  and  W.  H.  Douglas, 
Willoughby,  Ohio. 

Program — C.  L.  Henry,  Indianapolis,  Ind.,  chairman; 
R.  T.  Sullivan,  Youngstown,  Ohio;  F.  D.  Carpenter, 
Lima,  Ohio ;  W.  H.  Bloss,  Mansfield,  Ohio ;  H.  G.  Gilpin, 
Springfield,  Ohio;  W.  S.  Rodger,  Detroit,  Mich.,  and 
W.  K.  Morley,  Grand  Rapids,  Mich. 

Publicity — E.  R.  Kelsay,  Toledo,  Ohio,  chairman;  H. 
F.  Kenfield,  Chicago,  111.,  and  C.  J.  Laney,  Akron,  Ohio. 
Readjustment — C.  L.  Henry,  Indianapolis,  Ind.,  chair- 
man; W.  S.  Rodger,  Detroit,  Mich.;  A.  C.  Blinn,  Akron, 
Ohio;  J.  A.  Van  Osdol,  Anderson,  Ind.;  W.  K.  Morley, 
Grand  Rapids,  Mich.;  W.  S.  Whitney,  Springfield,  Ohio; 
Harry  Reid,  Indianapolis,  Ind.;  W.  H.  Bloss,  Mansfield, 
Ohio,  and  L.  E.  Gould,  Chicago,  111. 

Resolutions — A.  W.  Brady,  Anderson,  Ind.,  chairman ; 
F.  D.  Carpenter,  Lima,  Ohio,  and  A.  C.  Blinn,  Akron, 
Ohio. 

Rules  Governing  Interchange  of  Equipment — H.  A. 
Nicholl,  Anderson,  Ind.,  chairman;  Harry  Bullen, 
Detroit,  Mich.;  A.  Swartz,  Toledo,  Ohio,  and  J.  W. 
Glendenning,  Jackson,  Mich. 

Standardization — R.  C.  Taylor,  Albion,  Mich.,  chair- 
man; H.  H.  Buckman,  New  Albany,  Md. ;  F.  J.  Foote, 
Springfield,  Ohio;  Charles  Sigler,  Warsaw,  Md. ;  F. 
Heckler,  Fremont,  Ohio;  W.  E.  Ralston,  Michigan  City, 
Ind.;  Terrence  Scullen,  Cleveland,  Ohio;  S.  Potter, 
Detroit,  Mich.;  C.  A.  Brown,  Toledo,  Ohio,  and  K.  A. 
Simmons,  Pittsburgh,  Pa. 

Uniform  Charges  for  Repairs  to  Interchanged 
Equipment — H.  G.  Gilpin,  Springfield,  Ohio,  chairman; 
Irwin  Fullerton,  Detroit,  Mich.,  and  S.  R.  Dunbar, 
Anderson,  Ind. 

Supply  Men — S.  D.  Hutchins,  Wilmerding,  Pa.,  chair- 
man; L.  G.  Parker,  Cleveland,  Ohio;  W.  H.  Bloss,  Mans- 
field, Ohio;  L.  E.  Gould,  Chicago,  111.;  E.  C.  Price, 
Springfield,  Ohio;  J.  Alexander  Navarre,  Minneapolis, 
Minn.;  E.  C.  Folsom,  Chicago,  111.;  S.  W.  Crawford, 
St.  Louis,  Mo.;  H.  C.  Decamp,  East  Pittsburgh,  Pa.; 
E.  F.  Wickwire,  Mansfield,  Ohio;  F.  N.  Root,  Kala- 
mazoo, Mich.,  and  E.  J.  Smith,  Detroit,  Mich. 

Transportation — G.  K.  Jeffries,  Indianapolis,  Ind., 
chairman;  E.  Smith,  Fostoria,  Ohio;  H.  G.  Gilpin, 
Springfield,  Ohio;  C.  E.  Morgan,  Grand  Rapids,  Mich.; 
J.  F.  Keys,  Detroit,  Mich.;  J.  C.  Schade,  Warsaw,  Ind.; 
C.  C.  Collins,  Cleveland,  Ohio;  W.  K.  Morley,  Grand 
Rapids,  Mich.,  and  R.  R.  Smith,  South  Bend,  Ind. 

Track  and  Roadway — T.  R.  H.  Daniels,  Indianapolis, 
Ind.,  chairman;  T.  H.  Sundmaker,  Springfield,  Ohio; 
John  Kerwin,  Detroit,  Mich. ;  L.  A.  Mitchell,  Anderson, 
Ind.;  A.  V.  Brown,  Sandusky,  Ohio;  H.  D.  Sanderson, 
Jackson,  Mich.,  and  W.  F.  Carr,  South  Bend,  Ind. 

Central  Electric  Railway  Traffic  Association 

Standing  Auditing — Walter  Shroyer,  Anderson,  Ind., 
chairman;  L.  T.  Hixson,  Indianapolis,  Ind.,  and  E.  0. 
Reed,  Lima,  Ohio. 

Booster — F.  D.  Norveil,  Anderson,  Ind.,  chairman;  C.    , 
0.  Sullivan,  Lima,  Ohio;  J.  H.  Crall,  Indianapolis,  Ind.; 
O.  H.  Murlin,  Dayton,  Ohio,  and  J.  H.  Pound,  Benton 
Harbor,  Mich 

Conference — F.  D.  Norveil,  Anderson,  Ind.,  chairman; 
C.  0.  Sullivan,  Lima,  Ohio,  and  J.  A.  Greenland,  Fort 
Wayne,  Ind. 
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Conference  with  Central  Freight  Association  and 
Central  Passenger  Association — J.  H.  Pound,  Benton 
Harbor,  Mich.,  chairman ;  F.  D.  Norveil,  Anderson,  Ind. ; 
W.  S.  Whitney,  Springfield,  Ohio;  C.  0.  Sullivan,  Lima, 
Ohio,  and  J.  H.  Crall,  Indianapolis,  Ind. 

Constitution  and  By-Laws— C.  J.  Laney,  Akron,  Ohio, 
chairman;  Bert  Weedon,  Irfdianapolis,  Ind.;  E.  Hamp- 
recht,  Findlay,  Ohio;  James  Rollins,  Evansville,  Ind., 
and  J.  F.  Keys,  Detroit,  Mich. 

Freight  Rates — F.  D.  Norveil,  Anderson,  Ind.,  chair- 
man; J.  S.  Moore,  South  Bend,  Ind.;  W,  S.  Whitney, 
Springfield,  Ohio;  C.  C.  Collins,  Cleveland,  Ohio;  N. 
Rumney,  Detroit,  Mich.;  Bert  Weedon,  Indianapolis, 
Ind.,  and  C.  J.  Laney,  Akron,  Ohio. 

Interchangeable  Penny  Coupon  Ticket — W.  S.  Whit- 
ney, Springfield,  Ohio,  chairman;  O.  H.  Murlin,  Dayton, 
Ohio,  and  J.  H.  Crall,  Indianapolis,  Ind. 

Interline  Baggage — O.  H.  Murlin,  Dayton,  Ohio, 
chairman;  C.  O.  Sullivan,  Lima,  Ohio;  J.  A.  Greenland, 
Fort  Wayne,  Ind.;  J.  F.  Keys,  Detroit,  Mich.,  and  J. 
O.  Motto,  Warsaw,  Ind. 

Joint  Passenger  Tariffs — W.  S.  Whitney,  Springfield, 
Ohio,  chairman;  F.  D.  Norveil,  Anderson,  Ind.;  J.  F. 
Starkey,  Sandusky,  Ohio;  J.  H.  Crall,  Indianapolis,  Ind., 
and  J.  F.  Keys,  Detroit,  Mich. 

Joint  Freight  Tariffs — J.  H.  Pound,  Benton  Harbor, 
Mich.,  chairman;  H.  R.  Biery,  Scottsburg,  Ind.;  C.  B. 
Kleinhans,  Toledo,  Ohio;  C.  C.  Collins,  Cleveland,  Ohio, 
and  J.  0.  Bradfield,  Columbus.  Ohio. 

Military  Traffic — F.  D.  Norveil,  Anderson,  Ind.,  chair- 
man; W.  S.  Whitney,  Springfield,  Ohio;  J.  H.  Pound, 
Benton  Harbor,  Mich.;  C.  0.  Sullivan,  Lima,  Ohio,  and 
J.  H.  Crall,  Indianapolis,  Ind. 

Official  Classification — W.  S.  Whitney,  Springfield, 
Ohio,  chairman;  J.  A.  Greenland,  Fort  Wayne,  Ind.;  N. 
Rumney,  Detroit,  Mich.;  F.  D.  Norveil,  Anderson,  Ind., 
and  C.  J.  Laney,  Akron,  Ohio. 

Joint  Exception  Tariff — G.  0.  Sullivan,  Lima,  Ohio, 
chairman;  J.  H.  Crall,  Indianapolis,  Ind.;  H.  R.  Biery, 
Scottsburg,  Ind.;  G.  M.  Patterson,  Kendallville,  Ind.; 
J.  H.  Pound,  Benton  Harbor,  Mich.;  W.  S.  Whitney, 
Springfield,   Ohio,   and  F.   D.   Norveil,   Anderson,    Ind. 

Joint  Weight  and  Inspection  Bureau — J.  H.  Crall, 
Indianapolis,  Ind.,  chairman;  F.  D.  Norveil,  Anderson, 
Ind.;  W.  S.  Whitney,  Springfield,  Ohio;  0.  H.  Murlin, 
Dayton,  Ohio ;  N.  Rumney,  Detroit,  Mich. ;  C.  P.  Ryan, 
Kokomo,  Ind.,  and  F.  W.  Brovra,  Grand  Rapids,  Mich. 

Official  Interurban  Map — G.  M.  Patterson,  Kendall- 
ville, Ind.,  chairman;  J.  H.  Crall,  Indianapolis,  Ind.;  0. 
H.  Murlin,  Dayton,  Ohio;  W.  S.  Whitney,  Springfield, 
Ohio,  and  J.  H.  Pound,  Benton  Harbor,  Mich. 

Official  Interurban  Guide — C.  0.  Sullivan,  Lima,  Ohio, 
chairman;  J.  H.  Crall,  Indianapolis,  Ind.;  F.  D.  Nor- 
veil, Anderson,  Ind. ;  J.  F.  Starkey,  Sandusky,  Ohio,  and 
J.  A.  Greenland,  Fort  Wayne,  Ind. 

Rules  Governing  Settlement  of  Freight  Claims — F.  D. 
Norveil,  Anderson,  Ind.;  chairman;  J.  S.  Moore,  South 
Bend,  Ind. ;  J.  S.  Clark,  Bluffton,  Ind. ;  C.  B.  Kleinhans, 
Toledo,  Ohio;  C.  0.  Sullivan,  Springfield,  Ohio;  N. 
Rumney,  Detroit,  Mich.,  and  C.  J.  Laney,  Akron,  Ohio. 

Storage  and  Demurrage — C.  0.  Sullivan,  Springfield, 
Ohio,  chairman;  J.  A.  Greenland,  Fort  Wayne,  Ind.; 
N.  Rumney,  Detroit,  Mich.;  Bert  Weedon,  Indianapolis, 
Ind.,  and  E.  Hamprecht,  Findlay,  Ohio. . 
Central  Electric  Railway  Accountants'  Association 
Compiling — L.  T.  Hixson,  Indianapolis,  Ind.,  chair- 
man; I.  E.  Guthrie,  Indianapolis,  Ind.;  H.  F.  McColgin, 


Scottsburg,  Ind.;  A.  R.  Baxter,  Indianapolis,  Ind.,  and 
A.  L.  Neereamer,  Indianapolis,  Ind. 

Constitution  and  By-Laws— A.  R.  Baxter,  Indian- 
apolis, Ind.,  chairman;  0.  A.  Small,  South  Bend,  Ind., 
and  J.  P.  Longon,  Dayton,  Ohio. 

Freight  and  Excess — Walter  Shroyer,  Indianapolis, 
Ind.,  chairman;  L.  W.  Van  Bibber,  Springfield,  Ohio, 
and  James  Sweeney,  Akron,  Ohio. 

Light  and  Power— R.  T.  Ledbetter,  Toledo,  Ohio, 
chairman;  James  Sweeney,  Akron,  Ohio;  K.  A.  George, 
Kokomo,  Ind.;  H.  E.  Vordermark,  Fort  Wayne,  Ind., 
and  J.  S.  Minary,  Benton  Harbor,  Mich. 

Membership — 0.  A.  Small,  South  Bend,  Ind.,  chair- 
man; C.  B.  Baker,  Findlay,  Ohio,  and  J.  F.  Strattan, 
New  Albany,  Ind. 

Program  and  Arrangement — E.  0.  Reed,  Lima,  Ohio, 
chairman;  J.  B.'  Hooper,  Detroit,  Mich.,  and  G.  H. 
Wilson,  Evansville,  Ind. 

Readjustment— W .  H.  Forse,  Jr.,  Indianapolis,  Ind., 
chairman;  J.  P.  Longon,  Dayton,  Ohio,  and  G.  B.  Dob- 
bin, Akron,  Ohio. 

Steel  Body  Electric  Locomotive 
Rebuilt 

THE  Georgia  Railway  &  Power  Company  has  re- 
cently built  a  new  steel-body  steeple-type  locomotive 
in  its  shops  to  haul  coal  cars  from  the  steam  railroad  to 
its  Davis  Street  power  plant.  The  body  was  rebuilt 
from  a  motor  car  and  the  electrical  equipment  and 
trucks  are  the  same  as  previously  used.     The  locomo- 


LOCOMOTIVB  hauling  A  LOADED   COAL   CAR 

tive  has  four  GE-1000  motors  with  15:69  gear  ratio 
mounted  on  Peckham  trucks.  One  K-35-G  controller  is 
used.  The  air  brakes  are  Westinghouse  type  AMM  with 
a  12-in.  brake  cylinder.  The  locomotive  is  equipped 
with  Janney  couplers  and  Golden  Glow  headlights.  The 
total  weight  is  45,000  lb.  The  accompanying  table 
gives  some  of  the  principal  dimensions: 

Length  of  body 34  ft.  0  In. 

Width  of  body   8  ft.  2  In. 

Height  over  all i 12  ft.   8  In. 

Bolster  centers    17  ft.   6  In. 

WTieelbase 4  ft.  0  In. 

W^heels Cast  iron ;  33-ln.  diameter ;  3-ln.  tread ;  4-in.  axles. 


The  theory  of  commission  regulation  is  well  under- 
stood. Utilities,  as  well  as  the  public,  must  be  pro- 
tected. The  law  permits  them  a  fair  return  upon  the 
value  of  their  property.  The  obligation  to  increase  a 
rate  when  it  is  shown  to  be  too  low  is  as  imperative  as 
it  is  to  decrease  a  rate  when  it  is  too  high. 


f.  -/^.TL 'Tt-^Tt  H.  y,  i-  ■^■. 
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An  Optimistic  Talk  on  Street  Railways 
by  Henry  Ford 

From  an  Interview 

with  an  Electric  Railway  Journal  representative, 

April  9,  1919 


ELECTRIC  railway  men  who  have  been 
bewailing  the  decline  and  early  death 
of  their  industry  should  be  shocked 
into  a  joyous  frame  of  mind  when  they  are 
told  that  Henry  Ford — 
yea,  Henry  Ford  of  all 
others  —  emphatically 
does  not  believe  that  the 
days  of  the  railway  are 
no  more.  Nay,  further, 
he  believes  that  the 
street  railway,  in  par- 
ticular, can  be  of  greater 
usefulness  in  the  imme- 
diate future  than  it  ever 
was  in  the  brightest  days 
of  the  past. 

But,  and  there  is  the 
rub  —  that  greater  use- 
fulness cannot  come,  he 
says,  until  the  industry 
flings  traditional  prac- 
tices to  the  winds.  The 
twofold  absurdity  of 
carrying  five  to  ten  times 
as  much  wood  and  iron  as 
the  weight  of  the  passen- 
ger and  of  failing  to  give 
service  and  fares  that  would  attract  the  vast 
number  of  pedestrians  must  stop.  Although 
the  railway  field  was  not  his  specialty,  he 
was  going  to  prove  at  his  own  expense  that 
it  is  possible,  practicable  and  profitable  to 
build  a  car  that  will  hold  the  same  relation 
to  other  street  cars  as  the  Ford  for  the 
millions  does  to  the  automobile  for  the  thou- 
sands. This  car  will  be  so  light  that  its 
fuel  consumption  on  rails  will  be  extremely 
low,  and  furthermore  it  will  not  require 
heavy  expense  for  track  construction  and 
up-keep.  Nor  would  this  lightness  be  se- 
cured at  the  sacrifice  of  strength.  Even 
automobile  steel  would  not  be  good  enough 
for  him,  because  the  steel  which  had  been 


HENRY  FORD 


developed  for  the  Fordson  tractor  was  still 
stronger.  Why  use  a  4-in.  or  5-in.  axle  when 
2-in.  of  a  better  steel  would  serve;  and  so 
with  the  trucks,  the  wheels  and  other  parts  ? 
A  light  car  meant 
frequent  service ;  yet 
frequent  service  alone 
was  not  enough  to  de- 
velop the  greatest  pos- 
sible travel.  Let  the  user 
of  such  a  car  work  on  the 
maxim  "Nobody  Walks" 
by  beginning  with  the 
lowest  base  fare  possible. 
From  what  he  had  seen 
and  learned  Mr.  Ford 
ventured  to  prophesy 
that  street  railway  traf- 
fic would  be  doubled  at 
least  if  short  headways 
and  low  graduated  fares 
went  hand  in  hand.  It 
was  up  to  the  street  rail- 
way men  to  see  that  the 
service  was  so  good  and 
so  cheap  that  the  owner 
of  the  automobile  would 
use  street  railway  service 
habitually  instead  of  occasionally.  Then  the 
number  of  railway  cars  would  rise  from  a  hun- 
dred thousand  to  a  quarter  million  or  more. 
Although  the  street  car  which  Mr.  Ford's 
staff  is  now  developing  is  intended  for  di- 
rect gasoline  drive,  he  saw  no  reason  why 
the  principle  of  using  the  strongest  available 
materials  should  not  be  applied  to  cars  with 
electric-motor  drive. 

The  success  already  achieved  with  the  one- 
man  safety  car  surely  bears  out.  the  sound 
sense  of  what  Mr.  Ford  has  to  say  on  light 
weight  and  frequent  service.  In  fact,  he  was 
amused  to  learn  that  the  safety  car  had 
instinctively  been  nicknamed  the  "Ford  of 
the  Street  Car  Business." 
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Detroit  Refuses  to  Pay  the  Price 

Purchase  of  Detroit  City  Lines  for  $31,500,000  Voted  Down  70,271  Against 
63,883  Despite  Fact  that  Charter  Calling  for  Municipal  Ownership  of  Traction 
Lines  Was  Accepted  at  a  Seven  to  One  Vote  in  June,  1918 — What  Mayor  Couzens 
and   Other   Prominent   Detroiters   Have  to  Say  on  the   Causes  of   Rejection 


TO  THE  OUTSIDER  who  has  watched  the  long- 
drawn-out  struggle  between  the  people  and  the 
street  railway  of  Detroit  to  come  to  some  settle- 
ment, the  rejection  of  the  latest  purchase  plan  at  the 
election  of  April  7  must  have  come  as  a  great  surprise. 
Perhaps  in  no  other  large  city  have  so  many  prominent 
men  of  business  forgotten  their  usual  antagonism 
toward  municipal  ownership  for  the  sake  of  ending  an 
intolerable  situation.  The  traction  problem  had  been 
a  political  football  so  long  that  both  sides  were  heartily 
tired  of  negotiation  and  counter-negotiation.  Finally, 
the  Detroit  United  Railway  on  the  one  side  and  the 
Mayor  and  Street  Railway  Commission  on  the  other 
agreed  on  a  compromise  valuation  of  $31,500,000, 
whereupon  the  voters  of  Detroit  were  asked  to  vote 
upon  its  acceptance  or  rejection. 

Despite  the  strong  sentiment  for  the  municipal  owner- 
ship of  the  street  railway  system,  the  election  of  Mon- 
day, April  7,  not  only  failed  to  get  the  three-fifths  vote 
necessary,  but  actually  failed  to  win  one-half  of  the 
votes  cast,  the  "Nays"  numbering  70,271  and  "Yeas" 
63,883.  In  view  of  the  importance  of  the  election,  the 
Electric  Railway  Journal  had  already  sent  one  of  its 
representatives  to  Detroit  to  interview  Mayor  Couzens 
and  others  on  the  meaning  of  the  people's  decision 
whichever  way  the  election  should  turn  out. 

Mayor  Couzens  Sought  a  Business  Man's 
Settlement 

When  seen  on  April  8,  the  day  following  the  elec- 
tion. Mayor  Couzens  did  not  hesitate  to  express  disap- 
pointment at  the  rejection  of  the  compromise  valuation. 
It  was  true  that  during  the  past  decade  or  more  every 
plan  offered  had  been  negatived  at  the  polls.  Never- 
theless, he  had  hoped  that  the  education  in  working  to- 
gether for  general  social  betterment,  promoted  by  the 
war,  would  manifest  itself  in  the  desire  of  the  people 
of  Detroit  to  examine  the  basis  of  the  traction  settle- 
ment in  a  broad  way  regardless  of  politics  and  preju- 
dices. There  seemed  to  be  all  the  more  reason  for  this 
expectation  because  the  people  had  accepted  by  the 
overwhelming  ratio  of  seven  to  one  a  new  charter  in 
June  of  last  year,  by  which  the  forty-two-member  board 
of  estimate  and  council  and  the  twenty-one-member 
board  of  education  had  been  replaced  by  much  smaller 
bodies,  and  by  which  charter  also  so  much  power  had 
been  centered  in  the  mayor  that  actually  even  the  tax 
rates  were  up  to  him.  Beyond  all  this,  the  charter  made 
street  railway  ownership  and  operation  mandatory. 
His  Honor  did  not  assert  that  the  price  was  the  very 
lowest  that  might  possibly  be  obtained,  but  if  he  had 
been  negotiating  in  private  business  under  the  same 
circumstances  he  certainly  would  believe  that  it  was 
I  worth  a  couple  million  dollars  to  settle  on  a  compromise 
i  basis.  It  surely  would  be  worth  this  money  to  get  rid 
of  what  had  been  for  so  long  the  stumbling  block  in 
Detroit  politics — the  street  railway  system. 


One  criticism  that  the  mayor  had  to  offer  of  the' 
Detroit  United  Railway  was  that  it  knew  very  well 
that  its  franchises  would  expire  after  thirty  years. 
Therefore,  its  policy  toward  the  public  should  have^ 
taken  this  fact  into  consideration.  The  company  could 
hardly  expect  to  receive  any  high  price  for  its  prop- 
erty because  property  on  leased  ground  certainly  was 
not  as  valuable  as  property  on  land  owned  in  fee. 

In  conclusion  the  mayor  said  that  he  was  not  prepared 
to  express  himself  as  to  the  next  move.  He  wanted 
time  to  reflect  as  to  what  was  the  best  course  of  action 
in  the  interests  of  the  public. 

Otto  Kirchner  Analyzes  Diversity  of 
Opposition  Vote 

Otto  Kirchner,  former  Attorney  General  of  the  State 
of  Michigan,  who  drew  up  the  traction  agreement  as 
counsel  for  the  city  administration,  pointed  out  that 
the  vote  against  the  purchase  was  an  anti-municipal- 
ownership  vote  only  in  small  part.  The  general  public 
felt  that  it  had  not  been  treated  right  by  the  Detroit 
United  Railway  and  its  predecessors.  After  litigation 
on  almost  every  request  made  by  the  city,  they  had 
come  to  the  conclusion  that  it  was  useless  to  do  any- 
thing that  would  make  the  railway  under  private 
management  a  permanent  institution.  The  result  was 
that  the  larger  part  of  the  company's  franchises  within 
the  city  limits  had  expired  by  limitation  except  the 
3-cent  lines,  and  even  these  would  go  in  1923.  There- 
fore, the  company  had  no  vested  rights  but  was 
simply  occupying  the  streets  on  sufferance  because  the 
city  had  nothing  apparently  with  which  to  secure  the 
same   transportation   facilities    quickly. 

Aside  from  the  presumably  small  number  of  people 
opposed  to  municipal  ownership  as  a  matter  of  prin- 
ciple, regardless  of  circumstances,  the  opposition  had 
recruited  many  votes  from  people  who  were  opposed 
to  practically  anything  that  gave  a  seeming  concession 
to  the  Detroit  United  Railway.  The  average  man  who 
owned  little  or  no  property  would  not  understand  that 
there  could  be  a  difference  of  several  million  dollars 
between  the  valuations  reached  by  the  experts  of  the 
opposing  sides.  Yet  the  difference  in  so  large  a  trans- 
action really  was  comparatively  so  small  that  even  the 
compromise  figures  could  be  considered  low.  Mr. 
Kirchner  thought  the  Detroit  commissioners  had  acted 
like  business  men  rather  than  politicians.  Another 
large  element  that  was  in  evidence  was  composed  of 
voters  who  lived  along  the  3-cent  lines  and  others  who 
were  getting  the  eight-for-twenty-five-cent  workmen's 
tickets.  These  voters  feared  that  they  would  have 
to  pay  a  higher  fare  as  soon  as  the  city  took  over 
the  lines.  There  was  also  an  exaggerated  and  errone- 
ous idea  concerning  the  privilege  of  the  Detroit  United 
Railway  interurban  lines  to  come  in  over  the  mu- 
nicipalized tracks.  In  the  first  place,  the  Michigan 
Railroad  Commission  would  have  had  the  right  to  com- 
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pel  the  city  to  permit  the  interurban  cars  to  come  into 
town  instead  of  dumping  their  passengers  at  the  city 
limits.  In  the  second  place,  the  interurban  cars  ought 
to  be  welcomed  into  the  city  because  they  were  an 
important  source  of  Detroit's  business  prosperity.  In 
the  third  place,  the  agreement  did  not  permit  the 
company  to  do  any  purely  city  business  and  it  would 
Jiave  been  obliged  to  pay  actual  cost  plus  30  per  cent 
tor  the  privilege  of  running  over  the  city  tracks.  Mr. 
Kirchner  also  believed  that,  while  the  measure  was 
wholly  non-partisan,  many  politicians  had  fought  the 
purchase  because  they  were  not  willing  that  Mr.  Couzens 
should  have  the  credit  of  having  solved  the  street 
railway  problem. 

In  view  of  the  fact  that  the  Detroit  United  Railway 
was  now  on  the  streets  largely  through  sufferance,  it 
had  no  vested  rights  such  as  might  be  claimed  for  a 
street  railway  with  actual  franchises.  Therefore  it 
was  entirely  proper,  in  his  opinion,  for  the  city  to 
have  competitive  services.  The  idea  of  piecemeal  con- 
struction of  an  opposition  street  railway  was  imprac- 
ticable, but  the  suggestion  had  been  made  that  a 
number  of  motor  buses  be  installed  on  certain  streets 
or  parallel  to  them  where  traffic  conditions  were  most 
in  need  of  relief.  In  fact,  R.  W.  Meade,  formerly 
of  the  Fifth  Avenue  Coach  Company  of  New  York,  was 
already  trying  to  arrange  for  such  service. 

Elements  of  Opposition  As  Set  Forth  by 
David  A.  Brown 

To  determine  the  opinions  of  some  representative 
business  man  widely  known  for  his  civic  patriotism,  the 
Electric  Railway  Journal  representative  called  upon 
David  A.  Brown,  president  General  Ice  Delivery  Com- 
pany. Mr.  Brown's  analysis  of  the  opposing  vote  cov- 
ered the  five  reasons  following  in  the  order  of  their 
importance. 

1 — Many  people  feared  that  the  city  was  not  com- 
mitting itself  merely  to  an  expendi- 
ture of  $31,500,000,  but  to  an  eventual 
outlay  of  double  or  triple  that  amount, 
which  would  mean  heavy  increases  in 
taxes.  This  fear  was  all  the  more 
justified  by  the  fact  that  the  voters 
were  also  asked  to  (and  did)  approve 
other  large  expenditures  for  public 
purposes  at  this  election. 

2— Others  had  the  impression  that 
the  city  was  being  asked  to  pay  too 
much  money  for  worn-out  or  partially 
obsolete  equipment. 

3 — Still  others  feared  that  munic- 
ipal ownership  would  deprive  them 
of  exceptionally  low  fares. 

4 — Some  did  not  want  to  approve  an 
a,rrangement  that  gave  the  Detroit 
United  Railway  perpetual  rights  for 
the  entrance  of  interurban  cars. 

5 — Finally,  the  decision  of  a  num- 
ber of  voters  had  been  affected  by 
Henry  Ford's  announcement  that  he 
was  working  upon  a  gas-drive  car  that 
would  make  much  electrical  equip- 
ment out  of  date. 

The  interview  concluded  with  a 
heart-to-heart  talk  with  one  of  the  offi- 
cials of  the  Detroit  United  Railway. 

This  official  has  been  with  the  com- 


pany for  many  years,  and  like  many  of  his  co-workers 
he  has  shown  his  faith  in  Detroit  by  investing  all  his 
savings  there.  He  stated  that  when  the  present  admin- 
istration took  over  the  property  nearly  a  qua/ter  cen- 
tury ago  it  inherited  a  number  of  perplexing  and 
trouble-breeding  problems.  Many  efforts  had  been 
made  to  solve  them,  but  it  seemed  simply  inevitable 
that  the  Detroit  United  Railway  was  deemed  to  remain 
a  "houn'  dog"  to  be  kicked  around  by  every  selfish 
politician  looking  for  a  sure-fire  issue. 

As  to  the  election  just  past,  no  other  course  than 
patient  waiting  was  open  to  the  company.  It  had  agreed 
to  a  compromise  that  did  not  allow  a  cent  for  going 
concern  and  the  like.  Following  this  there  was  nothing 
more  to  do  than  to  await  and  abide  the  will  of  the 
people.  He  was  sure  that  Mayor  Couzens  and  the  Board 
of  Street  Railway  Commissioners  had  worked  earnestly 
and  sincerely,  for  the  best  interest  of  the  city,  even  if  he 
did  believe  that  the  property  was  worth  more  than  they 
did. 

There  surely  were  many  directions  in  which  Detroit's 
electric  railway  service  could  be  improved,  especially 
re-routing,  but  what  bankers  would  loan  money  in  the 
present  uncertain  state  of  the  company's  future?  As 
a  Detroiter  proud  of  his  city's  growth,  he  felt  this 
choking  down  of  its  essential  transportation  facilities 
even  more  keenly  than  he  did  as  a  railway  operator. 


The  Mountain  or  the  MolehiU? 

IN  A  RECENT  series  of  newspaper  advertisements  the 
Springfield  (111.)  Consolidated  Railway  has  brought 
out  in  an  unusually  striking  way  the  moderation  of 
electric  railway  pleas  for  adequate  revenues  and  the 
comparatively  small  effect  the  payment  of  a  just  fare 
would  have  upon  the  public. 

According  to  one  set  of  nine  advertisements  the  pub- 
lic in  order  to  get  real  relief  from  high  cost  burdens 


If  Electric  Service,  Gas  and 
Street  Car  Rides  Were  Free 

If  all  the  icrvwe  of  aU  tlw  im  umI  electric  uid  atreet 
raOywrny  cootpwucs  of  the  United  Sutce  were  fmiihed 
tlkc  pablk  free  of  all  chtte,  it  would  not  nuke  mny  great 
difference  to  tlie  financial  burdens  of  the  BTerage  dtixen— 
notUnc    like    the    difference    that    the'  average    citiaca 


For,  ■u«>naing  •«  it  may  MCtn  ta  U>«  *f*ra««*d  »v*r»f  cititcn, 
•"Ir  2>/2  P*r  MfH  (U2  p*r  Mnt  U  b«  •■•el)  •<  hi*  livins  •«»•»••• 
t«*«  for  «••.  •■•ctne  ••rvioa  and  »tr^*t  railway  Ira fM porta !••««. 

Th«  national  inditttH**  oonfarvnea  board  and  •th«r  official  and 
•wni-oRicial  bodioa  which  hava  bo«n  •nvaatigating  Iha  high  coat 
of  living,  r«c«nlly  hava  proa«nt*d  aoma  intaraating  figuraa,  ahowlng 
jwat  wh«ra  ytvr  dollar*  go. 

They  find  that,  oi  eadi  dollar  paid  a^hyAu  avarac* 
Aflbcrican  for  ordbury  aspeatasi 

42.1  sanU  fto  for  foo4f. 

1M  oonts  ge  for  awndrtaa. 

1TJ  conta  go  for  roftt   ond  t«Ka«. 

1U  conta  g«  far  alothing. 

S.1   eanta  g«  f*r  aoal. 

2A  canta  go  fof  gaa.   •(••trieily    and 
•l(««t  railwayt. 

It  ia  worthy  a#  ftota,  too.'lhal  Iha  big  p*re«At«gaa  ttf  incraaaad 
•■ata  during  th«  l*M  fiva  y*Br«  hava  boon  in  thoaa  itama  which 
tell*  moot  of  Ih*  fn«May  of  tha  avar^ga  wortiar.  P»^d  ha*  advan«*d 
13  por  ooni  ainc*  1t14.  Sundrioa  hava  advanood  U  p»r  eont.  Rani 
Im*  mdv»Me»4  10  t*  SO  p*r  coot  mnd  !•>••  f7  par  a«nt.  Clolhlng  h^a 
•4vBn««rf  n  par  tmtA  mttd  o**)  M  par  ••mL 

On  tti*  •thor  hond,  thorv  hav«  boMt  but  fr^elional  advan*** 
>«  «••■  tlwaUri*  aarviaa  •nd  ktroM  railway  rida«  ••<  In  av^ry 
tnotMMo.  IhoM  mdvmmm  h*v*  bMn  niMh  amatlor  «Im«  the  add^d 
•mt%  tK^I  tfca  wUlltia*  aomp^niao  kov«  h«d  to  Moat  l»  ord^r  to 

fiv*   pwblio   oarvie*. 

Springfield  Gas  and  Electric  Cempany 
Springfield  Consolidated  Railway  Compaur 

A.  O.  MAOCIE.  ObmiI  '•-,,-- 


Private  Versos 
Public  Operation 

Whila  wartinM  cooditioBi  hare  neceaotated 
iacreaaed  ratca  ia  aB  Inv  oi  iw^iti.  wbacher  pul>> 
bdy  or  piiTalely  operaAad.  pwrate^y  opentod  coo- 
cenu,  such  as  ouradres,  wiU  not  staffer  'hy  a  just 
comparison  of  such  rate  inczeaaes. 
^  In  Springfiekl,  the  rates  for  1914  Ou**  before 
the  wmr  started),  and  those  now  prevaiUnc  tocether 
with  the  pocestases  of  increase,  are  as  follow*: 


UNDO!  PUBLIC  OPERATION 

Ratatn 
1*14 


S5 


UNDER  PRIVATE  OPERATION 

CtMractor  «f  Rst 


Rste  la  Paroontafs . 
19Tt     of  inoraaa* 
■■•tar 
rato  U% 


fa 

Tha  aTaraga 


pobUe 


I  tntf  19  per  cent. 


SpringfieU  6as  and  Bectric  Cooipany 
Spriggtield  CoDsoTidated  Raiway  Go. 

A.  D.  M«du«,  Caural  M>i>mw. 


HOW  THE  SPRINGFIELX)  CONSOLIDATED  RAILWAY  IS 
SETTING  THE  PUBLIC  ARIGHT 
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should  seek  relief  from  the  97.5  cents  which  it  spends 
out  of  every  dollar  for  food,  clothing,  taxes,  etc.,  rather 
than  from  the  2.5  cents  which  it  pays  out  for  gas,  elec- 
tricity and  street  car  fares. 

Thoughtless  persons,  it  was  said,  may  be  persuaded  to 
mistake  the  molehill  for  the  mountain.  Thoughtful 
persons,  however,  will  hardly  permit  themselves  to  be 
deceived  as  to  the  needs  of  the  electric  railways,  for 
these  carriers  want  no  more  relief  than  governmental  di- 
visions and  publicly  operated  concerns  have  taken. 

The  second  series  of  eighteen  advertisements  was 
printed  in  a  uniform  size  of  type,  beginning  "Do  you 
know"  and  in  most  cases  ending  with  "Suppose  you 
check  the  figures  by  your  own  bills."  They  emphasized 
such  points  as  this: 

Do  you  know  that  the  U.  S.  Government  says  that 
it  now  costs  $16.59  to  buy  as  much  living  necessities 
as  $10.00  would  buy  five  years  ago  and  that,  of  this 
$6.59  increase  on  each  $10.00  of  living  expeness,  only 
11  cents  have  gone  for  gas,  electricity  and  street  rail- 
way rides !    Why  not  check  the  figures  by  your  own  bills ! 


Can  Effect  of  Fare  Increase  Be 
Predicted? 

Relation  of  Stable  to  Unstable  Traffic  Determines 

Limits  Between  Which  Fare  Increase  Will 

Result  in  Revenue  Increase 

By  C.  E.  Schutt 

Engineer  Krehbiel  Company,  Chicago,  111. 

REPORTS  by  electric  railway  companies  of  the 
increase  in  revenue  derived  from  increased  fares 
indicate  that  these  companies  have  a  difficult  situation 
confronting  them  in  that  the  increase  in  revenue  has 
not  been  as  great  as  expected  and  that  there  seems  to 
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to  fall  and  thereby  to  furnish  a  basis  for  estimates, 
from  which  adjustments  can  be  made  as  experience  is 
gained.  Such  a  plan  is  outlined  in  this  article  which 
it  is  hoped  may  prove  suggestive  in  furnishing  a  basis 
for  calculations  which  will  give  results  more  nearly 
consistent  than  those  heretofore  obtained. 

If  100  per  cent  of  the  street  car  travel  in  a  given 
city  were  a  necessity  to  the  patrons,  i.e.,  if  it  were 
necessary  that  100  per  cent  of  the  patrons  use  that 
means  of  going  to  and  from  work,  a  change  in  fare 
would  result  in  an  immediate  proportional  change  in 
revenue.  If  on  the  other  hand  the  car  service  could 
be  used  at  will  by  the  patrons,  there  would  be  an 
immediate  decrease  in  travel  following  an  increase  in 
rates.  Obviously,  then,  an  electric  railway  company 
sells  a  necessity  to  those  who  must  use  the  cars,  and 
a  convenience  or  a  luxury  to  those  who  may  or  may 
not  use  the  cars  as  they  choose.  It  is  the  latter  class 
of  service  that  produces  a  portion  of  the  income  most 
difficult  to  estimate  under  conditions  of  changing  fares. 
These  two  classes  of  traffic  will  be  referred  to  here- 
after as  stable  and  unstable  traffic. 

The  stable  or  necessary  traffic  may  be  assumed  to 
produce  an  immediate  increase  in  revenue  in  proportion 
to  the  increase  in  rate  of  fare.  Ultimately,  however,  we 
should  expect  some  reduction  in  the  number  of  fares 
due  to  readjustment  of  industry  and  living  if  it  were 
found  necessary  unduly  to  increase  rates  to  meet  oper- 
ating expenses. 

The  unstable  traffic  cannot  be  expected  to  show  in- 
creased revenue  proportional  to  a  fare  increase  on  ac- 
count of  a  natural  decrease  in  travel.  Optimistically 
we  may  expect  that  the  revenue  from  this  class  of 
traffic  will  remain  substantially  the  same  within  reason- 
able limits  of  fare  change.  This  will  give  a  basis  for 
estimating  the  maximum  expectation.    The  lower  limit 
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Fare   in  Cents 
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Fare  in  Cents 
Fig.  2 


Fare   in  Cents 


DIAGRAMS    SHOWING   EFFECTS    OF   INCREASES    IN    ELECTRIC  RAILWAY  FARES 


Fig.  3 


be  no  way  of  telling  in  advance  even  approximately 
what  the  amount  of  increase  in  revenue  will  be. 

It  is  customary  to  speak  of  the  theoretical  or  possible 
per  cent  increase  in  revenue  as  directly  proportional 
to  the  increase  in  rate  of  fare.  Of  course  such  an  in- 
crease in  revenue  cannot  be  considered  as  probable  nor 
even  within  the  range  of  expectation,  since  it  would  be 
based  on  the  assumption  that  the  number  of  fares  would 
not  be  effected  by  increasing  the  rate  of  fare.  It  has 
been  the  general  experience  that  the  numbr  of  fares  has 
been  very  materially  decreased  by  an  increase  in  fare. 

This  situation  presents  an  interesting  problem  which 
unlike  engineering  problems  is  not  susceptible  of  exact 
mathematical  solution,  but  it  is  possible  to  determine 
certain  limits  between  which  we  may  expect  results 


of  expectation  from  unstable  traffic  may  be  estimated 
conservatively  by  assuming  that  doubling  the  fare  will 
cut  traffic  practically  to  zero  while  giving  free  rides 
will  double  the  traffic,  with  corresponding  effects  in 
between.  This  lower  limit  will  represent  more  nearly 
the  immediate  expectation  while  the  upper  limit  will 
represent  the  ultimate  expectation  for  increase  in 
revenue  from  unstable  traffic  after  it  has  become  ad- 
justed to  and  accustomed  to  increased  fares. 

On  the  above  basis  some  curves  have  been  worked 
out  and  are  shown  here.  Fig.  1  shows,  in  per  cent  of 
travel  at  a  five-cent  fare,  the  upper  and  the  lower  limits 
of  total  travel  when  30 :  70  is  the  ratio  of  stable  to 
unstable  traffic.  Fig.  2  shows  the  upper  and  lower 
limits  of  expectancy  in  revenue  increase  (or  decrease) 
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as  the  rate  of  fare  is  varied  in  one  step  in  either 
direction  from  a  fixed  standard  to  which  the  traffic  is 
accustomed.  These  curves  are  shown  for  the  ratios 
100:0;  70:30  and  50:50  of  stable  to  unstable  traffic. 
The  accompanying  table  gives  further  comparisons. 

In  applying  these  curves  to  a  specific  case,  consider 
a  company  which  collects  in  round  numbers  240,000 
fares  per  day,  60,000  of  which  or  about  25  per  cent, 
are  collected  between  5  a.m.  and  9  a.m.  If  this  can 
be  taken  as  an  indication  of  the  amount  of  stable  traffic, 
and  assuming  that  all  of  these  riders  will  again  ride 
on  the  cars  later  in  the  day,  a  ratio  of  stable  to  unstable 
traffic  of  50 :  50  is  obtained.  Referring  to  the  curves  in 
Fig.  2  it  will  be  seen  that  an  increase  of  40  per  cent 
in  fare  would  give  a  minimum  expectation  of  12  per 
cent  increase  in  revenue  and  a  maximum  (probable, 
ultimate)  of  20  per  cent  increase. 

With  operating  companies  which  have  experimented 
with  fare  increases  and  have  actual  data  pertaining 
thereto  a  further  check  and  closer  results  can  be  ob- 
tained. A  certain  operating  company  estimates  its 
stable  traffic,  with  a  5-cent  fare,  at  50  per  cent.  It 
finds  that  a  40  per  cent  increase  in  fare  has  produced 
a  20  per  cent  increase  in  revenue.  This  is  the  maxi- 
mum of  expectation  for  the  above  ratio;  the  minimum 
is  12  per  cent.  This  company  is  now  in  possession  of 
data  with  which  to  get  a  view  of  the  problem  from  a  dif- 
ferent angle,  i.e.,  of  adjusting  the  estimate  of  ratio  of 
stable  to  unstable  traffic  in  accordance  with  results. 

Consider  now  the  extremes  of  traffic  which  would 
produce  the  above  result.  The  20  per  cent  increase  in 
revenue  may  be  considered  as  falling  on  the  upper  limit 
of  expectancy  of  traffic  having  a  ratio  of  stable  to 
unstable  of  50:  50,  or  it  may  be  considered  as  falling 
on  the  lower  limit  of  some  ratio  A:B.  Taking  the 
two  points  100:5  (i.e.,  100  per  cent  and  5  cents)  and 
120:  7  (i.e.,  120  per  cent  and  7  cents)  as  two  points 
on  the  lower-limit  curve,  the  ratio  A:B  is  found  as 
64.3 :  35.7.  The  curve  extended  is  shown  in  Fig.  3  on 
which  a  fare  of  8  cents  shows  25.7  per  cent  minimum 
increase  in  revenue  with  30  per  cent  maximum. 


White  Bricks  Replace  Painted  "Danger 
Lines"  on  Pavement 

WHERE  the  United  Railroads  cars  round  the  loops 
at  the  foot  of  Market  Street  in  San  Francisco, 
there  is  very  heavy  pedestrian  traffic  across  the  tracks, 
particularly  during  the  morning  and  evening  rush  hours. 
As  the  front  and  rear  ends  of  the  cars  swing  out  well 
beyond  the  rails  on  the  sharp  curves  it  has  been  the 
custom  to  keep  a  white  stripe  painted  on  the  pavement 
to  mark  the  limit  of  the  danger  zone.  But  these  lines 
last  only  a  few  weeks  and  in  fact  are  at  their  maximum 
efficiency  as  markers  only  for  the  first  few  days  because 
the  contrast  in  color  quickly  wears  off,  particularly  in 
wet  weather. 

A  plan  of  making  these  lines  permanent  by  inlaying 
in  the  pavement  intermittent  rows  of  white  enameled 
bricks  has  recently  been  carried  out,  and  as  no  main- 
tenance is  anticipated,  it  is  expected  that  this  will  be 


DANGER  LINES  SHOWN  BY  WHITE  BRICK 

cheaper  in  the  long  run  than  the  use  of  paint.  Holes 
were  cut  in  the  asphalt  a  trifle  larger  than  the  bricks 
which  were  then  grouted  in  with  neat  cement.  The  use 
of  a  dotted  line  was  considered  more  striking  to  the 
eye  than  a  continuous  line  would  have  been.  About  330 
bricks  were  used  for  all  three  loops.  These  bricks, 
which  cost  $110  per  thousand,  would  not  be  suitable 
under  vehicular  traffic,  but  are  expected  to  give  satis- 
factory service  at  this  point  where  nothing  but  pedes- 
trian traffic  crosses  the  pavement. 

The  words  "Danger,  Keep  Off"  were  put  in  two  places 
just  inside  the  white  brick  line,  set  flush  with  the  pave- 
ment surface.  The  letters  were  made  12  in.  square 
and  were  cast  at  the  company's  shops,  the  facing  mate- 
rial being  marble  dust  and  white  cement.  The  letters 
are  2  in.  thick,  of  which  only  the  upper  half  is  the 
white  composition,  the  remainder  being  common  con- 
crete reinforced  with  No.  12  galvanized  '  wire.  The 
letters  were  cast  face  dovni,  the  marble  compound  being 
put  into  the  forms  first  and  on  this  a  solid  concrete 
base  12  in.  square  was  cast  on  all  letters  alike. 

When  the  letters  had  to  be  put  in  basalt-block  pave- 
ment a  section  of  the  blocks  was  removed  and  the  letters 
were  set  in  asphalt.  Asphalt  was  filled  in  the  inclosed 
parts  of  the  letters  before  they  left  the  casting  yard. 
The  bricks  and  letters  were  laid  by  the  st^reet  repair 
crew  without  difficulty. 

The  work  was  done  under  the  direction  of  B.  P. 
Legare,  engineer  maintenance  of  way.  United  Railroads. 
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Broken  Gran/ie  ftrc/f/r^ 

Oroufecpf  with  P/fc/?^ 


British  Track  Laid  Without  Ties 

Leeds  Practice  Quoted  as  an  Example — Instances 

of  Use  of  Ties  on  High-Speed  tines  or 

with  Poor  Subsoil 

BOTH  American  way  engineers  and  American  man- 
ufacturers of  way  material  should  be  interested  in 
the  following  particulars  of  city  track  construction  at 
Leeds,  inasmuch  as  it  is  typical  of  the  latest  British 
practice  which  is  radically  different  from  anything  done 
in  the  United  States  or  Canada.  Possibly  the  most 
fundamental  difference  is  that  cross-ties,  so  common 
with  us,  are  the  exception  in  the  United  Kingdom.  In- 
stead, the  rails  are  laid  on  a  concrete  bed  with  nothing 
more  between  the  base  and  the  concrete  than  sonie  pitch- 
grouted  packing.  The  construction  shown  in  an  ac- 
companying illustration  was  put 
down  by  R.  Bickerstaffe  Holt,  who, 
until  March,  1919,  was  highways  and 
permanent  way  engineer  of  Leeds  but 
is  now  a  member  of  the  staff  of  C.  P. 
Sandberg,  consulting  engineer,  Lon- 
don. Mr.  Holt  is  the  author  of  "Tram- 
way Track  Construction  and  Main- 
tenance" (March,  1915)  and  a  recog- 
nized authority  on  the  subject. 

The  construction  in  question  shows 
concrete  laid  all  the  width  of  the  track 
for    situations   where    the    subsoil    is 
clayey  and  hard  to  drain.     The  mix 
6  :  1    means    four    parts    of    broken 
stone  two  parts  of  sand  and  one  part 
of  cement.    The  depth  of  this  base  is 
approximately    doubled    at    the    rail 
anchorages,  which  are  spaced  15  ft.  centers  ordinarily 
and    10    ft.    on    the    higher-speed    lines.      Except    at 
these    anchorages    the    rail   bases    are    imbedded    in   a 
granite  packing  grouted  with  pitch  or  some  patented 
compound  like  "Fibrastic."     Between  the  concrete  sub- 
base  as  a  whole  and  the  paving  bed,  there  is  used  a 
4:  1  mix   (four  parts  of  sand  to  one  part  of  cement) 


(or  paving  blocks)  have  been  rammed;  the  bed  is  per- 
fectly hard  and  unyielding,  and  in  any  case  it  is  un- 
desirable to  have  a  resilient  cushion  between  the  setts 
and  the  foundation.  If  resiliency  is  desired  it  should  be 
obtained  at  the  surface  of  the  paving,  not  beneath  it." 
Where  wood  blocks  are  used,  as  in  front  of  churches 
and  elsewhere,  they  are  laid  exactly  as  granite.  On 
suburban  roadways  the  top  covering  is  4*  in.  tar  and 
macadam. 

The  7-in.  105-lb.  rail  used  in  Leeds  is  a  special  design 
registered  by  Mr.  Holt.  Its  web  is  ^-in.  thicker  than 
the  web  of  the  British  standard  rail  of  equal  weight  and 
is  directly  beneath  the  center  of  the  rail  tread.  The 
tread  is  convex  and  is  inclined  toward  the  groove,  the 
convexity  and  inclination  arrived  at  being  the  result 
of  hundreds  of  gagings  of  partly-worn  rail  and  wheel 


Cement  and 
Sanc^  Grout 
Prfcti  anet 
Pi/  5n>uA 


which  is  not  actually  a  floating  mixture  but  a  moist 


1^7-6  eirderRa//,  /OS/i>. 


''Pitcfy  anet  f^'  Oran/i^e 
Chipp/nofs 

SLEEPER   OR    CROSS-TIE    CONSTRUCTION  OCCASIONALLY  USED  FOR  PAVED 
STREETS  IN  CLAYEY  SOIL  AND  ON  HIGH  SPEED  LINES 


mixture  pounded  in.  The  4-in.  paving  bed  for  the  gran- 
ite block  paving  is  also  of  this  moist  cement.  Once  this 
has  set  it  will  tend  to  prevent  water  from  surging  under 
loosened  rails  or  paving.  In  this  connection,  Mr.  Holt 
points  out  in  his  book  that:  "It  is  a  mistake  to  suppose 
thata  sand  paving  bed  affords  any  advantage  in  the  na- 
ture of  a  cushion  beneath  the  paving,  after  the  setts 


STANDARD  TRACK  CONSTRUCTION  IN  LEEDS 

tire  sections.  In  this  form  of  the  tread,  Mr.  Holt  antici- 
pated the  design  ordered  by  the  Brooklyn  Rapid  Transit 
Company  in  1915,  although  his  reason  for  wanting  a 
coned  tread  is  not  the  same.    It  will  be  recalled  that  the 
Brooklyn  section  was  changed  in  order  to  reduce  such 
corrugation  as  seemed  due  to  over-stressing  the  metal  in 
the  rail  tread  because  of  insufficient  areas  of  contact 
between  wheel  and  rail.    In  Leeds,  the  change  was  made 
to  insure  longer  life  and  better  trac- 
tion quite  regardless  of  any  one  factor 
of  destruction.     It  is  not  asserted  in 
Leeds   that   the   particular   curvature 
used   there   should   be   universal,    be- 
cause   differences    in    rolling    stock, 
brake   rigging  and  brakeshoes,   char- 
acteristics  of   rail   and   wheel   metal, 
etc.,  must  all  have  some  influence  in 
the  determination  of  the  most  efficient 
curvature    or    tread-to-tread    contact 
on  a  given  railway.     More  than  7000 
English    tons    of    this    section    have 
been    laid    since    January,    1910,    at 
Leeds.      No   extrusion    of   metal   has 
been    observed    to    date    although    as 
many  as  2,000,000  cars  averaging  11 
English    tons    each    empty    and    15 
loaded  have  passed  over  one  route  so  equipped. 

The  rails  are  helped  to  stay  to  gage  by  means  of  3-in. 
x  14-in.  tie  bars  or  rods  spaced  3  ft.  6  in.  The  standard 
rail  connection  is  the  thermit  weld,  some  20,000  welds 
having  been  made  in  Leeds  since  1902.  In  fact,  Leeds 
was  the  first  big  undertaking  to  apply  thermit  for  the 
elimination  of  the  joint,  and  it  has  adopted  every  im- 


.7-0  >:9xS  ffi^awooc^  S/eeper 


744 


Electric    Railway    Journal 


Vol.  53,  No.  15 


provement  which  seemed  desirable  in  the  light  of  its 
own  experience  or  the  experience  of  others.  The  welds 
made  in  recent  years  show  a  great  improvement  in 
freedom  from  breakage  over  those  of  earlier  years. 
In  the  opinion  of  Mr.  Holt,  it  is  time  that  city  rails 
were  made  of  compositions  and  to  sections  more  suit- 
able for  welding.  It  is  unfair  to  expect  perfection  when 
the  profiles  are  designed  for  fish-plate  joints  and  the  web 
is  too  thin  to  withstand  molten  metal  without  liability  of 
damage.  Most  of  the  breaks  that  have  occurred  in  ther- 
mit welds  were  in  rails  that  had  previously  been  weak- 
ened by  being  bored  for  mechanical  joints.  As  a  mat- 
ter of  precaution,  a  14-in.  No.  0000  copper  bond  is  used 
to  insure  an  uninterrupted  return  in  case  of  breakages. 
In  recent  welding  of  fish-plate  joints  and  repairs  of 
broken  thermit  welds,  the  Leeds  City  Tramways  has 
used  home-made  electric  welds.  However,  for  all  new 
work  the  thermit  process  remains  standard. 

Cross  Ties  Desirable  with  Bad  Subsoil 

While  cross-tie,  or  transverse-sleeper,  construction  is 
comparatively  scarce  in  Great  Britain,  it  is  accepted  by 
many  engineers  as  desirable  where  the  subsoil  is  bad. 
Elsewhere  the  only  advantage  of  the  ties  is  to  act  as 


t< - -v^- >i 

SECTION  OP  LEEDS  SPECIAL  RAIL 

anchors  when  the  track  is  floated  and  by  their  resiliency 
to  absorb  some  vibration.  But  it  is  thought  that  all 
of  the  latter  advantage  is  lost  if  rails  between  the  ties 
rest  on  a  rigid  foundation.  Thus,  in  Leeds,  there  is  a 
short  section  of  track  resting  on  ties  where  the  founda- 
tion between  the  ties  consisted  originally  of  cement  and 
granite  chippings.  In  the  course  of  time  this  foundation 
required  attention,  and  it  was  replaced  under  the  rails 
with  pitch  and  chippings,  as  indicated  in  one  of  the 
drawings.    The  standard  construction  is  also  shown. 

The  Leeds  system  is  one  of  the  first  users  of  the 
Sandberg  "sorbitic"  process  of  hardening  the  head  of  a 
rail  in  place.  The  pioneer  installation  amounts  to  about 
2400  ft.  on  Park  Row  and  elsewhere.  On  Park  Row 
more  than  250,000  cars  have  run  over  this  hardened 
rail  in  two  years,  yet  Mr.  Holt  has  found  no  evidence 
of  wear.  Better  still,  the  incipient  corrugations  in  the 
rail  at  the  time  the  hardening  process  was  applied  have 
since  disappeared.  The  hardening  need  not  extend  to 
a  depth  greater  than  ^\  in.  It  is  not  comparable  exactly 
with  case-hardening  as  one  molecular  granulation  blends 
into  the  next  instead  of  presenting  a  line  of  cleavage. 


Auxiliary  Hoist  for  Traveling  Cranes 

AN  AUXILIARY  hoist  for  attaching  to  any  stand- 
ard overhead  electric  traveling  crane,  as  shown 
by  the  illustration,  has  recently  been  developed  by 
N.  B.  Payne  &  Company,  New  York  City. 

The  hoist  does  not  ^require  additional  room  overhead 
nor  does  it  shorten  the  travel  of  the  trolley  on  the 
bridge  nor  interfere  with  the  accessibility  of  the  main 
hoist.  It  is  pointed 
out  by  the  manufac- 
turers that  the 
average  traveli  n  g 
crane  in  a  d  a  y's 
work  usually  han- 
dles a  far  greater 
number  of  li  g  h  t 
loads  than  heavy 
loads.  Since  cranes 
for  lifting  heavy 
loads  are  slow-mov- 
ing, their  use  re- 
sults in  a  serious 
loss  of  time  if  they 
also  handle  the  light 
loads.  Thus  a  20- 
ton  crane,  with  a 
hoisting  speed  of  12 
ft.  per  minute  per 
load  will  handle  a  3- 
ton  load  at  but 
slightly  greater 
speed.       But      with 

the  auxiliary  hoist  a  light  load  of  say  3  tons  may 
handled  at  a  speed  of  from  two  to  ten  times  that 
the  main  crane. 

Very  often  the  hook  and  block  of  the  main  crane  to- 
gether weigh  more  than  some  loads  frequently  handled. 
The  auxiliary  hook  and  block  being  much  lighter  re- 
quire less  power.  The  labor  saving  with  the  auxiliary 
hoist  is  another  important  item,  especially  when  a  gang 
of  men  must  wait  for  a  small  piece  to  be  slowly  moved 
by  a  large  crane.  By  the  application  of  this  auxiliary 
attachment  any  standard  single  hoist  electric  traveling 
crane  may  be  equipped  with  two  lines  for  drop-bucket 
service.  The  control  may  be  arranged  from  cage,  floor 
or  pulpit  to  suit  the  crane  to  which  it  is  applied. 


AUXILIARY   HOIST   APPLIED 
TO    CRANE 
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New  Type  of  Solderless  Connector 

THE  accompanying  illustrations  show  a  new  type  of 
solderless  connector  for  splicing  small  wire  which 
has  recently  been  placed  on  the  market  by  Dossert  & 
Company,  New  York.  This  is  designated  as  type  "D" 
two-way  connector  and  consists  of  male  and  female 
threaded  parts  acting  upon  a  slotted  tapered  sleeve  or 


TYPE  D,  NO.  8  CONNECTOR;  TYPE  D,  NO.  14  CONNECTOR 

bushing,  making  the  splice  by  compression.  This  con- 
nector is  supplied  in  two  sizes — No.  8  being  for  use 
on  No.  8  and  No.  9  wire  and  No.  14  being  for  use  to 
connect  No.  10,  No.  12  or  No.  14  wire  as  desired. 

The  illustrations  show  the  actual  sizes  of  the  con- 
nectors as  well  as  the  details  of  their  construction. 
Either  solid  or  stranded  wire  can  be  connected. 


April  12,  1919 


Electric    Railway    Journal 


74& 


Boring  Machine  for  Journal  Brasses 
Made  from  Old  Axle 

Machine  Used  in  Chicago  Which  Turns  Out  Four 
Brasses  a  Minute  and  Needs  No  Ex- 
perienced Labor  to  Operate  It 

THE  Chicago  Elevated  Railways  at  the  Wilson 
Avenue  shops  of  the  Northwestern  Division  have 
made  from  an  old  axle  a  very  effective  piece  of 
equipment  for  boring  out  journal  brasses.  Prior  to 
the  construction  of  this  machine  several  methods  were 
tried  but  as  none  proved  either  satisfactory  or  efficient 


END   MILLING   TOOL   DISASSEMBLED    SHOWING 
VARIOUS  PARTS 

boring  out  the  brasses  by  machine  was  given  up  and 
the  filing  after  babbiting  was  done  by  hand,  a  process 
which  took  a  great  deal  of  time.  It  was  realized  that 
if  the  proper  machine  could  be  developed  not  only  could 
considerable  time  be  saved  on  the  post-babbiting  opera- 
tion but  brasses  could  be  bored  out  and  placed  back  in 
service  several  times  before  rebabbiting  was  necessary, 
thus  resulting  in  both  an  additional  saving  in  time  and 
a  saving  of  babbit  as  well  as  doing  away  with  the  hand 
operation  of  filing  just  referred  to. 

The  machine  as  developed  is  shown  in  the  accompany- 
ing photographs  and  drawing.     It  consists   first  of  a 


groove  1  in.  wide  and  i  in.  deep  was  then  made  in  the 
axle  and  a  hole  and  keyway  made  for  a  cutting  tool. 
The  next  8i  in.  of  the  axle  was  left  at  a  diameter  of  ii 
in.  and  then  the  last  7]  in.  was  turned  down  to  li  in. 
in  diameter,  2  in.  of  this  length  being  used  for  the  sec- 
ond bearing  surface  and  the  remainder  for  attaching 
the  driving  pulley. 

"  The  axle  in  its  finished  form  is  mounted  on  a  table 
built  from  two  11-in.  x  li-in.  planks  and  four  2i-in.  x 
3-in.  strips  of  iron.  Just  back  of  the  axle  and  mounted 
on  bearings  is  a  IJ-in.  bar  of  iron,  on  one  end  of  which 
is  fastened  a  2-in.  square 
piece  of  iron  15  in.  long,  one 
end  of  which  is  formed  into 
a  handle.  A  groove  is  made 
in  this  block  at  the  proper 
distance  from  the  end  and 
with  the  proper  diameter  so 
that  when  babbit  is  poured 
into  it  threads  may  be 
formed  to  fit  the  threaded 
end  or  feed  screw  of  the  axle 
bar.  At  the  middle  of  the 
li-in.  bar  onto  which  this 
handle  is  fastened  is  attached 
a  3-in.  x  J-in.  strip  of  iron 
bent  into  such  shape  that 
when  lowered  it  will  hold  the 
journal  brass  in  position  on 
the  axle.  The  machine  as 
built  was  a  double  one,  for 

boring  two  bearings  simultaneously.  For  this  purpose 
a  4-in.  axle  was  used  on  one  side  and  a  4i-in.  axle  on  the 
other  because  these  two  sizes  chiefly  are  in  use  on  the 
system.  It  will  be  noted  in  an  accompanying  illustra- 
tion that  different  holding  arrangements  for  the  brasses 
have  been  necessary.  The  two  equipments  are  driven 
from  a  single  pulley  by  means  of  a  flange  collar  as 
shown.  The  large  wooden  pulley  is  split  and  fastened 
by  J-in.  studs  while  the  collar  is  shrunk  onto  the  end 
of  the  second  machine,  the  thread  being  turned  off  for 
a   short   distance,   and   is   held   to   the   pulley   by   four 


MILLING       DEVICE       FOR 
KND  FILLITING  OF  NEW- 
LY    BABBITED    JOURNAL 
BRASS 


BORING  MACHINE  SHOWING  HANDLE  WHICH  WORKS  ON 
FEED   SCREW   AND   DRIVES   BRASS    OVER   CUTTING   TOOL 

piece  of  4i-in.  axle  37  in.  long  shovra  on  page  746.  For  a 
length  of  13  in.  on  one  end  this  was  turned  down  to 
a  diameter  of  H  in.  and  threaded  twelve  threads  to  the 
inch  for  11  in.,  the  remaining  2  in.  being  left  for  a 
bearing  surface.  For  8J  in.  beyond  this,  the  axle  was 
turned  down  3',  in.,  leaving  a  diameter  of  4,'',,  in.     A 


DOUBLE    BORING    MACHINE    FOR    JOURNAL    BRASSES    AS 
BUILT   IN   CHICAGO    ELEVATED    RAILWAYS    SHOP 

bolts.  This  boring  machine  is  driven  by  an  electric 
motor  the  control  switch  for  which  is  placed  on  the 
wall  beside  the  machine  in  a  convenient  location  for 
the  operator. 

The  operation  of  the  machine  is  so  simple  that  ex- 
perienced labor  is  not  necessary  and  the  individual  who 


746 


Electric    Railway    Journal 


Vol.  53,  No.  15 


inspects  the  journal  bearings  and  finds  a  worn  brass 
bores  one  out  and  returns  it  to  the  same  position  with- 
out delay.  The  brass  is  laid  on  the  section  of  axle  which 
is  jV  smaller  than  the  standard  and  the  iron  lever  is 
brought  down  to  hold  it  fast.  The  machine  is  placed  in 
operation  by  throwing  the  switch  and  the  iron  handle 
is  brought  up  into  contact  with  the  feed  screw  of  the 
shaft.  This  starts  the  IJ-in.  bar  and  iron  lever,  conse- 
quently the  brass  which  it  holds  in  position  is  moved 
horizontally  and  passes  over  the  cutting  tool  and  imme- 
diately onto  the  standard  section  of  journal.  Some- 
times the  brass  needs  to  be  run  over  the  machine  twice. 
The  single  operation  takes  about  fifteen  seconds  so  that 
ordinarily  two  minutes  is  consumed  in  boring  or  re- 
boring  brasses  for  an  entire  truck.  Pans  are  used  under 
the  machine  to  catch  all  babbit  and  this  is  saved  and 
used  in  rebabbiting.  The  brasses  are  bored  on  every 
general  overhauling  and  also  on  inspection  when  found 
necessary. 

As  an  auxiliary  to  this  boring  equipment  an  end  mill- 
ing device  for  end  filliting  of  brasses  has  been  de- 
veloped for  use  on  rebabbited  4i-in.  journal  brasses. 
This  also  has  been  made  from  pieces  of  old  axle.  The 
bottom  section  is  6i  in.  in  diameter  for  1  in.  and  4J 
in.  in  diameter  for  6i  in.  This  is  fastened  by  two  bolts 
to  a  12-in.  x  8-in  plate  which  is  held  on  the  drill  press 
by  two  additional  bolts.  The  top  section  is  IJ  in.  in 
diameter  for  5i  in.  with  the  next  inch  4  in.  in  diameter 
cut  out  and  keyed  as  shown  so  as  to  accommodate  three 
i-in.  x  1-in.  high-speed  Novo  steel  cutting  tools.     A 
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ASSEMBLY  DRAWING  SHOWING  DIMENSIONS  OF  SINGLE 
UNIT    BORING    MACHINE 

^\-in.  plate  4  in.  in  diameter  is  shrunk  on  at  this  point 
and  the  remaining  6  in.  of  the  axle  is  turned  to  fit  a 
No.  4  Morse  taper  shank. 

The  journal  brass  is  held  in  position  by  the  screw 
clamp  as  shown  and  the  babbit  on  both  ends  of  the 
brass  is  milled  out  in  about  one  minute.  This  operation 
was  formerly  done  by  hand  and  took  approximately 
one-half  hour  to  the  brass.  This  double  milling  permits 
the  use  of  either  end  of  the  brass  against  the  fillet  of 
the  axle  and  prevents  a  mistake  due  to  haste  or  ignor- 
ance which  will  later  result  in  a  hot  journal.  A  sheet 
tin  guard  is  placed  around  the  drill  press  and  the  babbit 
is  saved  by  catching  it  in  pans  placed  under  the  ma- 
chine. In  the  finishing  operation  enough  babbit  is 
obtained  from  the  milling  of  twelve  brasses  to  rebabbit 
two  additional  brasses. 


Plundering  by  the  Germans 

INTERESTING  sidelights  upon  the  experiences  of  Bel- 
gian tramways  in  war-time  are  given  in  recent  articles 
published  by  The  Electric  Railway  and  Tramway  Journal. 
The  three  cases  cited,  those  of  Antwerp,  Malines  and 
Namur,  show  the  harmful  effects  of  the  occupation  of 
Belgium  by  the  Germans. 

In  the  case  of  Antwerp,  the  bombardment  of  Oct.  8 
and  9,  1914,  and  the  subsequent  fires  destroyed  or 
greatly  damaged  the  track  in  many  places,  broke  or 
destroyed  the  overhead  lines  and  damaged  the  carhouses 
and  rolling  stock.  The  Germans  forced  the  company 
to  suppress  several  lines  and  reduce  the  service  con- 
siderably. They  also  requisitioned  all  the  copper  work 
on  the  cars,  the  brake  handles,  the  controller  plates 
and  handles,  the  door  handles,  the  guard  bars  of  the 
windows,  the  grab  handles,  the  copper  bearings,  the 
copper  trolley  wheels;  all  tin,  antimony,  etc.;  all  cot- 
ton, section  and  other  wires;  the  bell  straps,  the  wires 
of  the  lines  in  the  stations  and  the  telephone  guard 
wires. 

All  the  elements  necessary  for  the  upkeep  of  the 
rolling  stock  were  replaced  by  substitutes  furnished  by 
the  Germans  (except  when  they  had  none ! ) .  The  engine 
cylinder  oils  and  engine  lubricating  oils  were  only  oils 
in  name,  so  that  during  the  period  of  the  occupation 
the  steam  sets  were  more  worn  and  damaged  than 
during  fifteen  years  of  regular  service.  The  same 
applies  to  the  bearings  of  the  cars,  the  axles  and  the 
fuses  of  the  armatures. 

All  the  anti-friction  metals  were  replaced  by  "war 
bronze,"  a  composition  of  zinc,  lead  and  a  trace  of 
tin.  The  trolley  wheels  were  of  zinc.  At  the  maximum 
they  gave  one  day  of  service,  equal  to,  say,  150  km.  run. 
The  company  could  get  no  wrought  iron,  cast  iron, 
sheet  iron,  wood,  colors  and  paints,  cotton,  gasoline 
or  scarcely  anything  else.  The  situation  at  Antwerp 
is  said  to  be  still  very  troublesome.  The  company 
cannot  yet  obtain  the  necessary  materials  to  put  in  a 
proper  condition  the  track  and  rolling  stock.  What 
little  it  is  able  to  secure  is  at  prices  which  are  five 
or  seven  times  those  of  1913. 

At  Malines  the  service  was  interrupted  from  Septem- 
ber, 1914,  to  March,  1915,  and  in  October,  1917.  it 
was  completely  stopped.  The  Germans  carried  off  all 
the  overhead  copper  wire,  all  the  bronze  or  brass  fittings 
and  all  the  leather  work  of  the  cars.  It  is  said  to  be 
impossible  to  resume  the  working  of  the  lines  at  Malines 
until  the  receipt  of  the  necessary  copper  wire  and  ac- 
cessories, which  must  come  from  abroad.  The  rolling 
stock  still  remains  at  Malines. 

In  1914  the  Germans  dismounted  a  part  of  the  electric 
equipment  of  one  of  the  Namur  lines  in  order  to  re- 
establish a  line  which  had  been  destroyed  by  the  fires 
lighted  by  their  soldiers.  Later  came  their  general 
requisition  of  copper,  whereby  they  took  24,695  meters 
of  overhead  wire  and  underground  cable. 

These  measures  led  to  a  serious  drop  in  tension  which 
augmented  the  chances  of  accident  to  the  motors.  This 
was  aggravated  by  the  dismounting  of  one  of  the  two 
trolley  wires  except  in  the  center  of  the  town.  Alto- 
gether the  Germans  took  down  24,800  meters  of  trolley 
wire,  and  it  was  necessary  to  replace  copper  wire  in 
the  stations  by  iron  wire.  The  enemy  also  appropriated 
more  than  25,000  meters  of  wire  serving  as  protection 
for  telephone  circuits,  all  the  copper  fittings  of 
the  cars,  and  the  straps  used  for  working  the  ticket 
stamps. 
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Letters  to  the  Editors 


What  the  Questionnaire  Taught 

April  5,  1919. 
To  the  Editors: 

It  occurs  to  me  that  the  Electric  Railway  Journal 
has  performed  a  helpful  service  to  the  industry  in  pre- 
senting an  "analysis  of  public  thought"  on  important 
questions  affecting  our  business.  I  refer  to  the  sum- 
mary of  answers  to  your  questionnaire  as  published  in 
your  issues  of  Feb.  22,  March  1  and  March  29,  giving 
the  views  of  public  service  commissioners,  mayors,  rep- 
resentatives of  chambers  of  commerce  and  civicists  on 
the  fare  and  franchise  situation.  This  was  truly  a 
case  of  holding  the  looking  glass  up  so  that  we  might 
see  ourselves  as  others  see  us,  and  if  the  men  who  con- 
trol our  utilities  are  so  blind  as  to  see  nothing  in  this 
reflection  they  must  indeed  be  beyond  salvation.  There 
are  probably  many  such  individuals — men  who  are  still 
living  in  the  past,  men  who  believe  the  public  does  not 
know  what  it  is  talking  about,  men  who  will  persist 
in  the  old  rut  of  their  "public  be  damned"  policy. 

Assuming,  however,  that  the  great  majority  of  lead- 
ers in  the  industry  are  honestly  trying  to  do  the  right 
thing,  the  opinions  elicited  from  "the  opposition,"  in 
your  experience  of  feeling  the  public  pulse,  must  be 
of  great  assistance.  Undoubtedly  there  have  been,  and 
still  are,  mutual  misunderstandings  on  the  part  of  the 
railways  and  the  public  on  many  of  these  disputed 
points.  Your  questionnaire  covered  a  wide  field,  and 
it  has  helped  to  reveal  what  a  certain  portion  of  the 
public  thinks  on  the  question,  "What  is  wrong  with  the 
railways?"  If  the  public  is  right  in  some  of  these 
opinions  then  the  railways  should  be  prompt  to  set 
themselves  in  the  proper  course.  If  the  public  is  wrong 
it  is  a  duty  of  our  railway  men  to  undertake  a  cam- 
paign of  education  to  set  it  right. 

Touching  first  on  the  question  of  increased  fares,  it 
appears  that  some  of  the  leaders  on  "the  other  side" 
believe  that  the  companies  have  profiteered  or  made 
more  than  a  reasonable  return  in  the  past.  The  public 
would  hold  them  accountable  for  the  sins  of  the  past. 
Undoubtedly  this  indictment  is  true  in  some  cases,  and 
it  is  a  hard  condition  to  correct  because  the  persons 
who  were  guilty  of  profiteering  when  that  practice  was 
more  common  may  long  since  have  passed  out  of  con- 
trol of  the  properties.  Again,  the  public  raises  the  ques- 
tion of  overcapitalization,  which  undoubtedly  exists  on 
some  properties.  This  can  be  remedied  by  submitting 
to  a  new  valuation.  And  so  on  with  the  other  com- 
plaints which  are  made.  Some  situations  can  be  cor- 
rected and  others  cannot,  but  the  honestly  organized 
and  conservatively  managed  company  should  not  be 
made  to  suffer  for  the  errors  of  another. 

Taking  up  next  the  matter  of  publicity,  it  seems  that 
even  in  this  particular  there  is  much  to  learn.  Perhaps 
this  was  covered  just  as  well  by  Ivy  Lee  in  a  talk  at 
the  1916  convention  when  he  said  that  "a  man  who  goes 
into  a  policy  of  publicity  must  believe  absolutely  that 
he  is  right  and  that  he  can  justify  his  policy  upon  the 
theory  that  'truth  loves  open  dealing,'  and  that  he  can 
rely  absolutely  upon  the  refining  and  sterling  value  of 
the  truth."  First  of  all  public  distrust  has  to  be  over- 
come. Then  if  the  management  will  show  by  deeds  that 
it  means  well,  happier  results  may  be  expected. 


The  committee  on  readjustment  of  our  association  is 
performing  a  splendid  service  in  trying  to  save  the  in- 
dustry from  disaster.  Is  it  not  possible  that  it  would 
find  a  valuable  guide  to  public  opinion  in  the  series  of 
discussions  referred  to  in  this  letter?  There  is  much 
food  for  thought  in  what  "the  other  fellow"  thinks. 

Manager. 


Mr.  Schaddelee's  Commutation  Plan 

New  York  City,  April,  9,  1919. 
To  the  Editors: 

I  have  just  read  the  article  on  the  fare  plan  proposed 
by  Mr.  Schaddelee,  published  in  your  last  week's  issue, 
by  which  the  greater  part  of  an  electric  railway  fare  in- 
crease will  be  placed  on  the  casual  rider  rather  than  on 
the  person  who  uses  the  service  a  large  number  of  times 
a  month.  The  idea  is  ingenious  in  its  method  of  appli- 
cation, and  is  well  worthy  of  discussion,  especially  in 
view  of  our  disastrous  past  experience  with  fare  in- 
creases made  without  consideration  of  their  reaction 
upon  the  various  classes  of  riders  and,  through  these, 
upon  net  revenue. 

Reduced  to  simplest  terms,  a  successful  fare  increase 
must  have  two  elemental  qualifications;  it  must  apply 
to  a  sufficient  number  of  patrons  to  provide  an  appre- 
ciable gain  in  gross  revenues  despite  the  inevitable  de- 
creases in  patronage,  and  it  must  conserve  net  earn- 
ings by  affording  a  minimum  of  discouragement  to  the 
most  profitable  classes  of  patrons.  In  other  words,  the 
patrons  who  are  driven  away  should  be  those  who  are 
carried  at  a  loss  anyway,  like  the  long-haul  and  rush- 
hour  riders.  Devoid  of  these  characteristics,  any  plan 
for  increasing  fares  is  likely  to  be  as  dangerous  as  a 
souvenir  hand  grenade. 

The  proposed  plan  has  several  outstanding  advan- 
tages. One  is  that  it  increases  the  rate  without  requir- 
ing the  conductor  to  make  change  with  pennies.  An- 
other is  that  it  places  the  greatest  increase  in  the  rate 
upon  those  who  pay  fares  infrequently  and  who  pre- 
sumably would  suffer  the  least  hardship  from  higher 
fares.  Hence,  its  introduction  ought  not  to  be  difficult, 
comparatively  speaking. 

Its  disadvantages  are  equally  pronounced.  One  of 
these  is  that  it  perpetuates,  without  alteration,  the 
wrong  principles  of  the  old  flat  fare  which  has  let  the 
industry  into  such  evil  days  through  its  neglect  of  the 
vital  factors  of  length  of  ride  and  failure  to  differentiate 
between  rush-hour  and  non-rush-hour  traffic. 

Properly  speaking,  of  course,  the  casual  rider  who 
makes  only  one  trip  a  year,  let  us  say,  could  be  charged 
with  the  same  annual  readiness-to-serve  cost  as  the  man 
who  rides  twice  daily.  And  if  the  cost  of  readiness  to 
serve  were  3  cents  per  trip  for  the  latter,  the  book  cost 
of  the  casual  rider's  single  trip  would  be  about  $18! 
Actually,  however,  the  casual  riders,  in  the  aggregate, 
appear  to  approximate  a  normal  load  on  the  average 
street  railway  because  they  seem  to  be  pretty  generally 
spread  out  over  the  year's  business.  If  this  condition 
really  applies,  the  casual  rider  properly  should  pay  no 
more  readiness-to-serve  charge  than  the  regular  patron. 
If  charged  much  more,  his  patronage  will  be  discour- 
aged. Such  an  outcome  would  be  desirable  only  if  he 
were,  in  the  aggregate,  an  unprofitable  patron. 

But  is  the  casual  rider  always  an  unprofitable  patron  ? 
Is  he  not,  as  a  matter  of  fact,  quite  frequently  found 
during  off-peak  hours  and  among  the  short-haul  traffic? 
If  so,  he  would  be  a  profitable  rather  than  an  unprofit- 
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able  patron,  and  it  is  a  question  whether  he  should  not 
be  encouraged  by  a  lower  fare  rather  than  discouraged 
by  a  higher  one.  It  is  an  open  question,  also,  whether 
the  casual  riders  exist  in  sufficient  numbers  to  make  the 
proposed  plan  conform  to  the  first  elementary  requisite 
of  a  successful  fare  increase  and  really  make  a  differ- 
ence in  gross  revenue.  Consequently,  until  the  status 
of  the  casual  rider  (of  whom  no  statistics  appear,  at 
present,  to  be  available)  has  been  determined,  a  fare 
increase  based  merely  upon  his  ability  to  pay  more  and 
upon  the  simplicity  of  the  plan  for  charging  him  more 
would  be  a  repetition  of  the  industry's  leap  in  the 
dark  when  it  tried  out  the  flat-fare  increase  with  such 
unsatisfactory  results.  Traffic  Engineer. 

[Editor's  Note.  Is  not  every  fare  increase  largely  a 
leap  in  the  dark?  Each  change  to  a  higher  fare  will 
undoubtedly  turn  away  some  passengers,  but  how  many 
depends  on  the  psychology  of  the  patron  affected  and  the 
state  of  his  pocketbook.  The  more  systems  which  prom- 
ise a  reasonable  chance  for  success  that  are  tried,  the 
better.  We  hope  that  somebody  will  give  Mr.  Schadde- 
lee's  plan  a  fair  trial.] 


American  Association  News 

Attendance  of  1500  at  Toledo  Section 
Entertainment 

ON  MARCH  28  in  the  Coliseum  Theater,  the  Toledo 
joint  company  section  held  an  "open"  meeting  of  an 
entertainment  character,  attended  by  1500  members  and 
guests.  Entertainers  from  the  local  Keith  Theater, 
from  the  company's  ranks  and  elsewhere  gave  a  vaude- 
ville performance.  One  feature  was  music  by  the  Rail- 
light  Orchestra,  made  up  of  employees  of  the  Toledo 
Railways  &  Light  company. 


the  fundamental  principles  which  should  form  the  basis 
of  such  contracts.  In  view,  however,  of  the  general 
adoption  of  service-at-cost  principles,  the  committee 
expects  to  work  out  a  p/oposed  standard  fonn  of  con- 
tract embodying  these  elements  with  the  view  of  secur- 
ing equitable  conditions  from  both  the  city  and  inter^ 
urban  points  of  view. 


Committee  on  Compensation  for  Use  of 
Terminals 

A  MEETING  of  the  Committee  of  the  Transportation 
&  Traffic  Association  on  "Proper  Basis  of  Compen- 
sation to  City  Companies  by  Interurban  Companies  for 
Use  of  Terminals,"  which  was  held  in  Cleveland  on 
Wednesday,  April  9,  at  the  Hotel  Cleveland. 

The  meeting  was  attended  by.G.  T.  Seely,  assistant 
general  manager  Metropolitan  West  Side  Elevated  Rail- 
way Company,  Chicago,  sponsor  for  the  committee's 
activity;  R.  T.  Sullivan,  general  manager  Mahoning  & 
Shenango  Railway  &  Light  Company,  chairman;  J.  F. 
Collins,  general  manager  Michigan  Railway,  and  James 
W.  Welsh,  special  engineer  American  Electric  Railway 
Association. 

The  association  had  prepared  a  compilation  of  exist- 
ing contracts  between  city  and  interurban  companies 
as  well  as  other  data  on  this  subject,  including  clippings 
from  the  technical  press.  In  view  of  the  fact  that  there 
had  been  no  previous  committee  report  on  this  subject, 
the  committee  decided  to  present  abstracts  of  a  number 
of  typical  existing  contracts,  showing  the  principal  ele- 
ments heretofore  considered  essential  in  such  agree- 
ments. It  is  recognized,  of  course,  that  in  most  cases 
such  agreements  are  the  result  of  negotiations  between 
the  interested  parties. 

The  committee  spent  considerable  time  in  discussing 


The  Struggle  Against  Increasing  Costs 

AT  A  MEETING  of  the  Windsor,  Conn..  Business 
-Men's  Association  on  Feb.  4,  J.  K.  Punderford,  ex- 
plained very  frankly  the  situation  in  which  the  Connecti- 
cut Company,  of  which  he  is  general  manager,  finds  itself 
at  present.  Among  many  other  interesting  things  he 
showed  what  the  company  is  doing  to  keep  down  main- 
tenance costs,  for  example,  he  said:  "We  have  estab- 
lished at  New  Haven  what  we  call  a  reclamation  shop- 
for  the  entire  property  where  modern  devices  for  weld^ 
ing,  etc.,  have  been  installed'.  By  the  use  of  these 
facilities  we  have  saved  large  sums  of  money  in  render- 
ing defective  equipment  usable.  During  December, 
1918,  this  shop  rewound  motor  and  air-compressor  arm- 
atures and  field  coils,  welded  gear  cases,  motor  shells, 
etc.,  and  did  work  at  an  estimated  saving  of  nearly 
$6000  over  what  it  would  otherwise  have  cost.  In  the 
track  department'  we  have  purchased  electric  and  steam 
shovels  by  which  we  have  excavated  material  at  7 
cents  per  cubic  yard  instead  of  paying  60  cents  for 
hand  work.  By  the  use  of  these  shovels  the  time  which 
would  have  been  lost  by  teams  waiting  for  loads  was 
largely  decreased.  We  have  purchased  various  forms 
of  rotary  and  reciprocating  grinders  by  which  we  have 
saved  corrugated  rails.  Large  savings  have  been  made 
by  the  use  of  welding  machines.  In  five  years  we  have 
reclaimed  rail  which  would  have  cost  more  than  $200,- 
000  to  renew  and  at  the  same  time  we  have  saved  the 
additional  cost  of  new  ties  and  pavement.  Broken  rails 
have  been  repaired  at  about  one-tenth  the  cost  of  re- 
placing. Much  special  work  also  has  been  repaired. 
For  example,  in  one  case  the  repair  cost  $90  whereas 
under  former  methods  the  expense  would  have  been 
more  than  $3,600.  We  have  also  purchased  pneumatic 
tie-tamping  machines  by  the  use  of  which  one  man  can 
do  the  work  of  six  as  compared  with  the  old  method  of 
hand  tamping.  These  machines  are  also  available  for 
breaking  up  old  concrete  pavement  economically. 
Through  the  use  of  power-saving  recorders  and  awards 
made  to  motormen  large  economies  have  been  obtained 
in  the  line  of  power  consumption.  We  are  now  putting 
into  service  a  few  safety  cars'  in  an  endeavor  to  lessen 
power  and  maintenance  costs." 


Hakone,  Japan,  the  site  of  the  famous  hot  springs 
of  the  same  name,  is  to  be  connected  with  the  capital, 
Tokyo,  by  electric  line  in  the  near  future.  The  springs 
are  located  in  the  mountains,  accessible  only  with  great 
difficulty.  The  electric  railway  extension,  although  but 
5i  miles  long,  presents  great  construction  difficulties  on 
account  of  the  steep  grades  necessary  and  the  twelve 
tunnels  which  must  be  bored  through  the  mountains. 
When  the  extension  is  completed  it  is  expected  that 
Hakone  will  become  Japan's  greatest  summer  resort. 

'See  Electhic  Railway  Journal,  Aug.  31,  1918,  pagre  365. 
"See  BIUECTRic  Railway  Journal,  Dec.  14,  1918,  page  1053. 
"See  E^LECTRic  Railway  Journal,  Feb.  15,  1919,  page.  316. 
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Strike  Threat  in  Brooklyn 

Beceiver    of    Brooklyn    Rapid    Transit 

Refuses  to  Deal  Outside  of  His 

Own  Organization 

Organized  labor  is  marking  time  with 
respect  to  the  demands  made  recently 
on  the  management  of  the  Brooklyn 
(N.  Y.)  Rapid  Transit  Company. 
Meanwhile  the  Mayor  his  been  asked 
to  use  his  good  offices  with  Receiver 
Garrison.  This  the  Mayor  has  prom- 
ised to  do,  but  he  has  warned  the  men 
that  the  railway  is  subject  to  federal 
authority  through  the  courts  and  that 
he  does  not  want  to  seem  to  be  inter- 
fering with  such  authority. 

Want  Sixty  Cents  an  Hour 

The  proposed  agreement  submitted 
to  Mr.  Garrison  was  adopted  on  March 
.28  by  the  unionized  employees.  The 
demands  include,  besides  recognition 
of  the  union,  60  cents  an  hour  for 
platform  men  during  a  nine-hour  day, 
•60  cents  for  a  nine-hour  swing  during 
rush  hours,  53  cents  for  blacksmiths 
and  structural  workers,  45  cents  for 
;shopmen  for  an  eight-hour  day,  and 
time  and  a  half  for  overtime. 

In  his  reply  to  the  unionized  em- 
ployees Mr.  Garrison  directed  attention 
to    the   notice    of    the   company   to    all 

•  employees  dated  March  11  in  which 
reference  was  made  to  the  two  recom- 
mendations  of  the   War   Labor   Board 

•  of  March  6,  1919,  and  Oct.  24,  1918. 
While  the  board  in  these  recommenda- 
tions said  that  as  a  matter  of  plain 
right  and  justice  the  company  should 
;give  full  and  free  permission  to  all  its 
employees  to  organize,  it  held  that 
under  the  principles  of  the  board  "the 
company,  not  being  bound  otherwise 
by  any  contract  or  agreement  with  the 
union,  may  refuse  to  see  and  deal  with 
any  committee  but  one  of  its  own  em- 
ployees." 

Will  Treat  With  Employees  Only 

After  directing  attention  to  these 
facts  Mr.  Garrison  in  his  reply  to  the 
recently-organized     union     accordingly 

•  expressed  his  willingness  to  meet  a 
committee  of  the  employees,  but  said 
that  "it  would  not  be  consistent  with 
the  policy  above  mentioned,  or  with 
the  best  interests  of  the  employees  or 
the  management  to  take  up  for  con- 
sideration the  agreement  you  have  sub- 
mitted, which  in  form  is  between  the 

•  company  and  its  subsidiaries  and  only 
members  of  a  particular  labor  union, 
and  does  not  include  all  the  employees." 

Mr.  Garrison  concluded  his  com- 
munication to  the  union  as  follows: 

The  management  will  not  deal  -with  any 
•outside  organization,  whether  the  same  be. 
;as    mentioned    in    its    notice    of    March    11, 


1919.  religious,  patriotic,  benevolent,  politi- 
cal or  labor.  It  will  always  be  ready  to 
deal  with  its  employees  directly  through 
committees  selected  by  the  employees  In 
respect  of  any  matters  of  mutual  concern 
to  the  employees  and  the  management. 

The  Mayor's  promise  to  the  men  was 
made  as  a  result  of  a  call  upon  him  by 
a  committee  which  urged  him  to  inter- 
cede with  Mr.  Garrison  in  an  effort  to 
persuade  the  receiver  to  meet  a  dele- 
gation of  union  men.  The  committee 
warned  the  Mayor  that  unless  the  re- 
ceiver greeted  their  demands  in  a  more 
conciliatory  fashion  there  would  be  a 
strike. 

At  Mr.  Garrison's  office  on  April  9 
it  was  stated  there  that  the  receiver 
had  made  his  position  in  the  case  clear 
in  a  letter  to  James  Sheridan,  chair- 
man of  the  committee  selected  by  the 
men,  and  that  he  would  not  recede  from 
his  position.  In  this  letter  Mr.  Garri- 
son declared  that  the  Amalgamated 
Association  was  an  "outside  organiza- 
tion" when  it  came  to  situations  aris- 
ing between  the  company  and  its  men 
and  that  he  would  not  deal  with  the 
association  of  its  representatives,  as 
such. 


Stands  Its  Ground  on  Women 


Cleveland    Railway    to    Abide    by 
Agreement  with   Union — Inci- 
dent Now  Closed 


Its 


Self -Determination  for  Kansas 
City  Men 

In  accordance  with  the  new  policy  of 
the  Kansas  City  (Mo.)  Railways  of 
dealing  direct  with  its  men  in  the  fu- 
ture, the  employees  held  a  meeting  on 
April  7  and  elected  their  committees. 
The  representation  which  went  into  ef- 
fect on  April  1  provides  for  committees 
from  each  division  of  the  transporta- 
tion department,  shops,  substations  and 
power  plants.  Philip  J.  Kealy,  presi- 
dent of  the  company,  will  name  one  day 
in  each  month  on  which  he  will  meet 
these  committees  and  receive  reports 
and  hear  complaints  from  them.  The 
general  manager,  superintendent  of 
transportation  and  the  head  of  every 
other  department  will  also  appoint  a 
day  on  which  to  meet  the  committee. 

In  any  case  in  which  a  matter  does 
not  appear  to  have  been  settled  in  a 
manner  satisfactory  to  the  men  they 
are  empowered  to  reopen  the  matter  di^ 
rect  with  the  president.  The  company 
promises  not  to  open  any  welfare  or 
benefit  features  on  a  compulsory  basis. 
No  employee  is  to  hold  seniority  rights 
in  more  than  one  department.  Such 
rights  are  to  be  based  on  continuous 
service.  Employees  of  long  standing 
who  find  that  they  are  unable  to  do 
heavy  work  may  be  transferred  to  other 
and  lighter  work  in  a  different  depart- 
ment from  the  one  in  which  they  have 
been  serving  and  still  hold  their  senior- 
ity standing.  The  minimum  wage  for 
extra  motormen  and  conductors  is  fixed 
at  $75  a  month. 


The  Cleveland  (Ohio)  Railway  re- 
cently decided  to  abide  by  its  agree- 
ment with  the  union  not  to  employ 
women  conductors,  notwithstanding  the 
order  of  the  National  War  Labor 
Board  of  March  18  directing  the  com- 
pany to  reinstate  sixty-four  conduc- 
torettes.  Former  President  William 
Howard  Taft  and  Basil  M.  Manly,  joint 
chairmen  of  the  War  Labor  Board, 
signed  the  order  for  the  reinstatement 
of  the  women.  They  concluded  their 
decision   as   follows: 

The  evidence  discloses  that  the  company 
is  still  short  of  employees  and  that  there 
are  places  vacant  to  which  these  sixty-four 
women  can  be  restored.  Indeed,  it  was 
made  clearly  to  appear,  by  the  only  evidence 
submitted  at  the  hearing  where  all  the  par- 
ties were  notified  to  appear,  that  the  com- 
pany may  restore  to  their  places  in  the 
service  all  men  who  have  been  absent  in 
military  service  during  the  war  and  still 
have  vacancies  sufficient  to  give  employment 
to  these  women  applicants. 

The  board  feels  an  injustice  was  done 
to  the  women  applicants  in  making  the 
order  of  Dec.  3,  1918  ;  that  it  was  made 
upon  the  application  of  the  Mayor  of  Cleve- 
land and  in  the  absence  of  the  women  who 
were  affected  and  who  had  not  understood 
the  issue  was  before  the  board  and  on  its 
merits.  In  other  words,  the  women  did 
not  have  their  day  in  court.  That  requires 
that  this  board  should  re-establish  the  status 
which   existed  before    the   order  was   mad^. 

A  ruling  was  made  by  the  joint  chair- 
men in  Detroit  that  under  the  contract 
which  bound  the  company  and  the  men 
in  that  case,  the  time  had  arrived  when 
the  company  was  not  justified  in  continu- 
ing the  employment  of  women,  because  such 
employment  was  limited  by  the  contract  to 
the  existence  of  the  necessity  for  their  em- 
ployment, but  that  the  women  already  em- 
ployed and  in  the  service  should  continue 
there  until,  in  the  ordinary  course,  their 
employment  should  cease  either  by  volun- 
tary withdrawal  or  by  discharge  for  cause 
or  other  sufficient  reason.  We  feel  the 
principle  which  obtained  in  the  Detroit 
street   railway   case  should   apply  here. 

The  only  question  before  us  Is  whether 
these  women  who  were  discharged  on  March 
1,  should  have  been  discharged  by  reason 
of  any  contract  between  the  company  and 
the  men.  We  think  the  terms  of  their 
employment  Justified  them  in  believing  that 
their  employment  would  continue  until  nor- 
mally ended  by  their  voluntary  withdrawal 
or  the  failure  on  their  part  to  render  proper 
service,  or  other  sulBcient  reason.  W^e 
have  drafted  this  opinion  in  accordance 
with  the  resolution  of  the  board,  as  follows : 

That  the  matter  be  referred  to  the  joint 
chairmen  with  direction  to  frame  an  order 
declaring  the  similarity  between  this  and 
the  Detroit  case,  approving  the  principles 
held  in  the  Detroit  case,  and  on  the  basis 
of  that  case,  directing  that  the  sixty-four 
women  heretofore  discharged  by  the  com- 
pany be  reinstated  to  their  employment. 

For  these  reasons,  the  present  order  will 
be  that  the  order  or  recommendation  of 
Dec.  3,  last,  be  set  aside,  and  that  the 
company  be  directed  to  restore  these  women, 
discharged  March  1,  last,  to  the  position 
they  had  in  seniority  and  other  privileges. 

The  various  steps  in  connection  with 
the  Cleveland  case  affecting  women  em- 
ployees have  been  reviewed  from  time 
to  time  in  the  Electric  Railway  Jour- 
nal and  there  was  a  summation  of  the 
matter  some  time  ago  in  these  pages. 
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Why  Company  Claims  Damages 

United  Railroads  of  San  Francisco  and  City  File  Briefs  on 
Encroachment  Case  Before  Supreme  Court 


Briefs  have  been  filed  by  the  United 
Railroads  of  San  Francisco  and  the  city 
in  the  damage  case  which  was  argued 
in  the  United  States  Supreme  Court  on 
March  25.  This  case,  as  stated  in  the 
Electric  Railway  Journal  of  Dec.  21, 
1918,  is  the  result  of  the  claim  of  the 
company  for  $6,870,130  of  damages  be- 
cause of  the  construction  of  parallel 
outside  tracks  on  Market  Street  and 
on  Church  Street. 

The  case  arose  through  an  appeal 
from  a  district-court  decision  in  effect 
dismissing  the  company's  bill  for  want 
of  equity.  The  Constitution  of  Cali- 
fornia requires  payment  in  advance 
for  the  "taking"  or  "damaging"  of  pri- 
vate property  for  public  use,  and  the 
company  a^ked  for  relief  by  injunction 
from  the  operation  of  municipal  rail- 
way cars  until  compensation  for  dam- 
ages to  the  privately-owned  property 
was  paid. 

The  Company's  Plea 

In  reiterating  its  assertions  in  the 
present  appeal,  the  company  in  its  brief 
adopts  the  following  general  line  of  ar- 
gniment : 

1.  The  railway  franchise  is  exclusive 
for  all  exceeding  five  blocks  on  any 
street,  and  it  constitutes  an  irrevocable 
contract,  the  obligation  of  which  is  im- 
paired by  the  parallel  operation  of  the 
municipal  cars. 

2.  Municipal  competition  deprives  the 
United  Railroads  of  its  property  with- 
out due  process  of  law  and  takes  it 
without  just  compensation. 

3.  Municipal  competition  damages 
the  company's  property,  through  loss 
of  patronage  from  difficulty  and  danger 
of  access  to  the  company's  cars. 

4.  The  city  has  no  reserved  right  to 
operate  its  cars  so  as  to  impair  access 
to  the  company's  cars  and  cannot  un- 
der the  police  power  justify  destructive 
competition. 

5.  The  civil  code  of  California  does 
not  permit  one  railway  to  cross  an- 
other's tracks  without  compensation. 

What  the  City  Holds 

The  brief  of  the  city  maintains  that 
no  explicit  authority  was  given  to  the 
city  to  grant  an  exclusive  franchise  to 
the  company,  and  that  grants  of  special 
privileges  are  to  be  construed  strictly 
in  favor  of  the  public.  The  issue  may 
be  narrowed  to  the  question  whether 
the  operation  of  the  city  cars  causes 
such  physical  interference  with  the  com- 
pany's rights  as  legally  to  entitle  it  to 
relief.  The  only  damage,  the  company 
necessarily  suffers,  the  city  brief  says, 
will  result  solely  from  the  occupation 
at  times,  by  passing  city  cars,  of  a 
space  in  the  public  highway  needed  at 
the  same  time  by  the  company  for  its 
passing  cars.     This   damage,   it  is   as- 


to  be  not  impracticable  under  reason- 
able rules.  It  is  true  that  the  fran- 
chises of  the  United  Railroads  would  de- 
preciate to  the  extent  of  the  inconve- 
nience and  the  delay  occasioned,  but  the 
company  cannot  complain  of  such  de- 
preciation because  its  own  grant  was 
dependent  upon  the  conditions  that  its 
tracks  should  be  constructed  and  op- 
erated so  as  not  to  interfere  with  the 
public  use  of  the  street,  and  the  city 
purposes    by    its    additional    tracks    to 


subject  the  streets  to  this  character  of 
use  and  this  alone. 

It  is  stated  that  the  rule  governing 
one  road  occupying  the  same  space  as 
another  road  seems  to  rest  upon  clear 
legal  foundation,  but  the  principle  can- 
not be  extended  to  embrace  the  inter- 
ference which  normally  and  unavoid- 
ably occurs  from  competing  operation 
upon  outer  tracks.  It  is  a  far  cry,  the 
city  contends,  to  claim  that  the  private 
railway  "may  assert,  as  against  the 
general  or  the  traveling  public  or  as 
against  those  legally  using  the  remain- 
ing portions  of  the  street,  an  absolute 
ownership  which  would  enable  it  to  dic- 
tate the  specific  uses  of  the  highway."' 


One-Man  Control  for  Britain's  Utilities 

Revolutionary  Changes  in  Britain's  Transport  and  Power  Through 
Proposed  Ministry  of  Ways  and  Communications 

^From   Our  Regular  Correspondent) 

At  the  end  of  February  the  British  lish  and  work  any  such  undertakings, 
Government's  radical  proposals  for  deal-  and  to  lease  any  such  undertaking.  The 
ing  with  all  public  means  of  transport    Order  however  is  not  to  authorize  pur- 


were  revealed  to  Parliament  and  the 
public.  The  Home  Secretary,  Mr. 
Shortt,  introduced  "a  Bill  to  establish 
a  Ministry  of  Ways  and  Communica- 
tions and  for  purposes  connected  there- 
with," to  bring  under  one  national  con- 
trol and  co-oi'dination  all  methods  of 
transport  in  the  country.  At  the  same 
time  no  hard-and-fast  scheme  is  put 
forward.  The  keynote  is  to  give  the 
new  minister  (who  is  to  be  Sir  Eric 
Geddes,  formerly  of  the  North  Eastern 
Railway)  great  and  far-reaching  pow- 
ers to  do  whatever  is  necessary  to  bring 
the  desired  end  about.  The  bill  opens 
up  possibilities  of  nationalization;  on 
the  other  hand  the  minister  will  have 
discretion  as  to  best  course  to  take. 
The  minister  is  to  take  steps  to  im- 
prove the  means  and  facilities  of  loco- 
motion and  transport.  To  him  are  to 
be  transferred  all  powers  and  duties  of 
any  government  department  in  relation 
to  railways,  light  railways,  tramways, 
canals,  roads,  bridges,  and  ferries  and 
vehicles  and  traffic  thereon,  harbors, 
docks,  and  piers,  and  to  supply  of  elec- 


chase  otherwise  than  by  the  agreement 
of  any  tramway  belonging  to  a  local 
authority,  or  purchase  without  consent 
01  the  local  authority  any  tramway 
which  a  local  authority  is  entitled  to 
purchase  under  section  43  of  the  tram- 
ways act  of  1870. 

The  bill  also  allows  of  other  procedure,, 
because  it  allows  the  Minister  to  make 
advances  to  local  authorities  or  com- 
panies for  construction,  improvement 
or  maintenance  of  various  means  of 
communication  already  mentioned.  In 
regard  to  electricity  supply,  it  is  note- 
worthy that  the  only  substantial  pro- 
vision in  the  first  draft  of  the  bill  is 
that  control  of  such  supply  is  one  of  the 
powers  that  the  new  government  de- 
partments may  take.  These  powers 
are  limited,  and  certainly  some  further 
proposals  in  this  direction  may  be  ex- 
pected. If  the  bill  passes  a  revolution  in 
transport  affairs  in  Britain  seems  likely. 

In  the  meantime  a  most  useful 
scheme  promises  to  come  to  fruition 
for  settlement  of  labor  disputes  in  the 
British  tramway  field.     The  system  of 


tricity.     This  does  not  increase  present  Joint   Industrial   Councils   for  each   in- 

govemment  powers  of  control  but  sim-  dustry,  recommended  a  year  or  so  ago 

ply  transfers  them  to  one  minister  and  by    the    so-called    Whitley    committee, 

his    department,    which    is    a    valuable  has  already  been  referred   to   in  these 

unification.      To    afford    time    for    con-  pages,   and    it   has    been   adopted   in   a 

sideration  and  formulation  of  the  policy  number  of  industries.     An  attempt  to 

to  be  pursued  as  to  the  future  position  bring  it  into  operation  in  the  tramway 

of  undertakings,  it  is  provided  that  for  business  was  for  a  time  not  successful, 

two  years  after  the  passing  of  Bill,  all  because  London  tramway  employees  did 

railways   which    during   the    war    have  not   agree   to   it.     That  opposition   has 

been    in   possession   and   under   control  been  overcome,  and   it  was  announced 

of  government  may  remain  in  and  under  in  the  beginning  of  March  that  a  Na- 

that  of  the  new  minister.     The   latter  tional  Joint  Industrial  Council  for  the 


is  also  enabled  (word  is  "may,"  not 
"shall")  to  take  possession  of  any  other 
railway,  or  of  any  light  railway,  tram- 
way, canal  or  harbor. 


industry  has  been  approved  by  the  con- 
stituent associations  —  namely,  the 
Tramways  &  Light  Railways  Associa- 
tion,   Municipal    Tramways    Asociation 


That    is    a    transitory    arrangement,  and  the   National   Transport   Workers 

The   permanent   one   is   that   the    King  Federation.      The    Council   vrill    consist 

may  by  Order  in  Council  authorize  the  of  forty-four  members,  twenty-two  for 

serted,  is  not  private  but  common  to  all     minister  to  purchase  by  agreement  or  the  employers,  and  twenty-two  for  the 

the  public  using  Market  Street.  compulsion  and  work  any  railway,  light  employees.      On    the    former,    fourteen 

Furthermore,   it   is   alleged   that  the     railway,    tramway,    canal,    harbor    and  will   represent   municipal    undertakings 

operation  of  both  roads  is  demonstrated    dock;  to  authorize  the  Minister  to  estab-  and  eight  company  undertakings. 
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Few  New  Laws  in  Indiana 

Authority    of    State    Commission    Re- 
garded as  Check  to  Need  for 
New   Legislation 

Very  few  laws  of  particular  interest 
to  the  public  utilities  were  enacted  dur- 
ing the  recent  session  of  the  Legis- 
lature of  Indiana.  The  new  State  tax 
law  which  was  enacted  provides,  among 
other  features,  that  all  public  utilities 
shall  be  assessed  originally  by  the 
State  board  of  tax  commissioners.  An 
amendment  in  Senate  enrolled  act  No. 
316,  provides  that  a  utility  that  con- 
tracted to  furnish  "free  service,  or  serv- 
ice at  special  rates"  shall  do  so  even 
though  it  has  surrendered  its  franchise 
and  has  received  in  lieu  thereof  an  in- 
determinate permit.  Such  service  is  to 
run  until  "such  time  as  the  franchise 
would  have  expired  had  it  not  been  sur- 
rendered." 

Change  in  Leasing  Law 

House  enrolled  act  No.  470  amends 
the  law  of  1913  which  authorizes  rail- 
road companies  to  lease,  sell  or  pur- 
chase non-competing  lines  of  railroads 
subject  to  the  approval  of  the  Public 
Service  Commission.  Under  the  old 
law  a  railroad  could  lease  or  be  leased 
by  a  non-competing  line  if  both  parties 
were  organized  under  the  laws  of  In- 
diana. And  where  one  company  held  a 
lease  of  another  forming  a  through  rail- 
road line,  then  either  of  the  companies 
could  sell  or  convey  its  railroad  to  the 
other  with  the  approval  of  the  stock- 
holders owning  not  less  than  two-thirds 
in  amount  of  the  capital  stock  of  the  re- 
spective companies  becoming  parties 
to  such  purchase  and  sale.  The  old 
law  also  provided  that  no  railroad  com- 
pany not  organized  under  the  laws  of 
Indiana  could  purchase  any  line  in  In- 
diana. 

The  1919  amendments  to  the  1913 
laws  provide  that  a  railroad  organized 
under  the  laws  of  this  State  "may 
lease  its  railroad  in  Indiana  to  a  rail- 
road organized  under  the  laws  of  an- 
other state  or  states,  whose  railroad 
forms  a  through  line,  or  which  is  con- 
nected with  the  railroads  of  the  com- 
pany organized  as  aforesaid  under  the 
laws  of  this  State."  The  same  consent 
of  stockholders  is  required  as  under 
the  old  law.  The  leased  road  must  be 
operated  in  this  State  and  "shall  re- 
main liable  as  if  it  operated  the  road 
itself,  and  both  the  lessor  and  lessee 
shall  be  jointly  liable  upon  all  rights 
of  action,"  and  may  be  jointly  or  sev- 
erally sued  in  the  courts  of  this  State. 

Law  Fixing  Fare  Limits  Repealed 

House  enrolled  act  No.  238  repeals 
the  law  which  limits  passenger  fare  on 
steam  railroads  to  2  cents  a  mile. 

Senate  enrolled  act  No.  287  author- 
izes any  street  railway  company  to  "in- 
crease or  reduce  or  modify  the  terms 
and  conditions  of  its  capital  stock,  or 
any  class  thereof,  to  create,  authorize 
and  issue  one  or  more  new  classes  of 
stock  and  to  specify  the  amounts  there- 
of and  the  preferences  and  other  rights 


granted  to  them,  or  otherwise  amend 
its  articles  of  association,  by  the 
amount  of  the  holders  of  two-thirds  of 
the  class  or  classes  of  its  outstanding 
capital  stock  affected  thereby,  declared 
at  any  regular  or  called  meeting  there- 
.  of  held  pursuant  to  the  by-laws  of  the 
corporation."  It  is  provided  that  the 
Public  Service  Commission  must  ap- 
prove before  such  changes  in  stock 
may  become  effective. 


Cleveland    Franchise   Renewed 

The  City  Council  of  Cleveland,  Ohio, 
with  but  one  dissenting  vote,  has  passed 
the  franchise  extending  the  Tayler 
grant  of  the  Cleveland  Railway  for  a 
period  of  ten  years  and  causing  it  to 
expire  twenty-five  years  from  May  1. 

The  Council,  in  making  the  exten- 
sion, passed  the  McGinty  ordinance  as 
a  substitute  for  the  ordinance  of  Mayor 
Davis,  which  provided  for  an  extension 
of  one  year  only.  The  McGinty  ordi- 
nance  was    introduced    a   week    ago. 

The  legislation  just  passed  contains 
few  changes  from  the  original  Tayler 
grant  enacted  ten  years  ago.  The 
changes  include  the  elimination  of 
repetitions. 

The  new  ordinance  also  provides  for 
a  7-cent  fare  for  that  section  of  Cleve- 
land east  of  Ivanhoe  road.  The  fare 
now  is  15  cents. 

The  new  ordinance  will  not  go  into 
effect  until  about  May  10. 

Council  took  no  action  on  Mayor 
Davis'  ordinance  for  municipal  owner- 
ship of  the  lines  of  the  Cleveland  Rail- 
way. Councilman  John  Reynolds  made 
an  effort  to  amend  the  Mayor's  legisla- 
tion, by  calling  for  an  election  on  May 
28.  A  motion  to  adjourn  prevented 
consideration  of  the   Reynolds   motion. 


Ohio  Association  Organized 

A  group  of  electric  railway  executives 
in  Ohio  have  organized  the  Electric 
Railways  Association  of  Ohio  whose  ob- 
ject will  be  the  mutual  benefit  and  ad- 
vantage of  the  electric  railway  industry 
of  the  State  of  Ohio,  the  study  of  trans- 
portation conditions  and  the  devision  of 
methods  for  their  betterment  and  de- 
velopment and  the  improvement  of  serv- 
ice and  enlistment  of  the  aid  and  co- 
operation of  the  public  in  effecting  such 
improvements.  Any  individual,  co- 
partnership, association  or  corporation 
which  may  now  or  hereafter  own,  oper- 
ate or  manage  within  the  State  of  Ohio, 
for  public  use,  a  street  or  interurban 
railway  is  eligible  for  membership. 

Representatives  from  about  thirty 
companies  attended  the  organization 
meeting  at  which  the  following  officers 
were  elected:  President,  F.  W.  Coen, 
Sandusky;  vice-presidents,  Dana  Stev- 
ens, Cincinnati,  and  P.  R.  Coates, 
Toledo.  The  secretary  and  treasurer 
have  not  yet  been  elected.  The  execu- 
tive committee  consists  of  fifteen  mem- 
bers, including  the  president  and  two 
vice-presidents,  the  others  being  se- 
lected so  that  all  parts  of  the  State  will 
be  adequately  represented. 


As  a  Commissioner  Sees  It 

Mr.  Whitney  Finds  Need  for  Changes  in 
New  York's  Dual  Contracts  in  In- 
terest of  City  and  Railways 

In  reply  to  the  request  from  "Pas- 
senger" in  the  New  York  Evening 
Sun,  Travis  H.  Whitney,  acting  chair- 
man of  the  Public  Service  Commission 
for  the  First  District  of  New  York 
prepared  a  statement  discussing  the 
local  transit  situation  with  respect  to 
higher  fares.  In  this  statement  the 
commissioner  said  in  introducing  the 
matter: 

Any  business,  to  continue,  must  be  either 
self-sustaining  or  rely  on  contributions.  If 
the  business  be  transportation,  the  reve- 
nue must  be,  likewise,  sufficient  to  pay 
operating  and  maintenance  expenses  suffi- 
cient to  give  adequate  service  with  safe 
and  proper  equipment,  to  extend  the  serv- 
ice as  necessities  require,  and  to  give  a 
proper  return  on  the  investment.  This 
revenue  must  come  either  from  the  fare 
payers  or  the  taxpayers.  At  the  present 
time  and  for  some  time  past  the  revenue 
from  the  fare  payers  has  not  been  sufficient 
to  pay  the  proper  expenses  and  to  give 
a   return   upon    the   investment. 

Declaring  that  all  transit  lines 
should  have  the  same  fare  or  so  bal- 
anced as  to  get  the  maximum  efficiency 
from  each.  Commissioner  Whitney  said 
that  while  the  companies  are  not  get- 
ting sufficient  revenue  to  care  for  the 
proper  items  of  expense  and  fixed 
charges  on  investment,  thus  necessitat- 
ing consideration  by  fair-minded  men 
of  an  increase  in  fare,  yet,  on  the  other 
hand,  there  are  concessions  that  should 
be  made  by  the  companies  as  a  part 
of  any  agreement  by  the  city  that 
fares  may  be  increased.  On  this  point 
the  commission  said: 

For  example,  experience  has  shown  that 
there  are  provisions  in  the  dual  contracts 
that  can  well  be  modified.  As  it  is  now, 
the  companies  are  entitled  to  their  entire 
preferentials  ahead  of  any  return  to  the 
city.  If  an  increase  in  fare  were  to  be 
granted  sufficient  to  malce  the  dual  system 
self-sustaining  and  thus  without  recourse 
to  taxation,  it  would  be  fair  to  the  city 
that  all,  or  at  least  a  part,  of  the  pref- 
erential should  be  postponed  until  after 
the  city  has  received  its  fixed  charges. 
Otherwise  there  would  be  no  incentive  for 
the  companies,  with  increased  fares,  to  so 
manage  their  business  that,  after  they  re- 
ceive their  expenses  and  fixed  charges,  the 
city  should  surely  secure  its  fixed  charges. 
Giving  the  city's  fixed  charges  priority,  how- 
ever, over  all  or  a  part  of  the  companies" 
preferentials,  would  insure  such  manage- 
ment by  the  companies  that  the  increased 
fare  would  make  the  enterprise  self-sustain- 
ing both  to  them  and  to  the  city. 

Likewise,  in  relation  to  the  surface  com- 
panies, there  should  be  a  consolidation  of 
the  various  subsidiary  companies  in  each 
system  so  that  there  should  be  one  com- 
pany in  the  case  of  each  system  and  with 
provisions  that,  after  the  company  has 
obtained  from  the  increased  fare  its  proper 
expenses  and  return  on  its  investment,  the 
city  should  be  entitled  to  all  or  a  con- 
siderable percentage  of  the  remaining  rev- 
enue, to  go  into  a  rapid  transit  fund,  usable 
for  either  rapid  transit  extensions  or  ac- 
quisitions of  additional  transportation  lines. 

In  order  that  the  city  may  be  in  a  proper 
position  to  enter  into  negotiations  and 
agreements  with  the  companies,  I  have 
felt  that  the  city  should  be  clothed  with 
additional  rights  in  respect  to  municipal 
ownership.  Not  that  the  city  should,  neces- 
sarily, enter  into  an  extensive  program 
of  municipal  ownership  of  all  utilities,  but 
because  in  negotiations  involving  large  mat- 
ters it  is  important  that  the  two  sides 
should  be  on  an  equal  basis  in  respect  to 
powers :  because  of  this,  I  can  see  no  se- 
rious objection  to  a  municipal  corporation 
having  the  same  rights  that  a  private  cor- 
poration has  in  respect  to  activities  that 
are  clothed  with  a  public  interest  to  the 
extent  that,  for  example,  transportation  is 
in   the   city   of   New   Tork 
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Municipal  Line's  Plans 

Seattle   Road   Lays   Down  Preliminary 

Rules  to  Govern  Service  and 

Employees 

General  Order  No.  1  of  the  Seattle 
Municipal  Railway  as  enlarged  by  the 
purchase  on  April  1  of  the  railway 
lines  of  the  Puget  Sound  Traction, 
Light  &  Power  Company  notified  the 
trainmen  that,  with  the  exception  of 
the  heads  of  departments,  all  employees 
of  the  Traction  Company  would  con- 
tinue to  perform  the  same  duties  for 
the  city  until  notified  otherwise.  Su- 
perintendent of  Public  Utilities  Mur- 
phine  states  that  no  change  in  the 
schedules  or  routing  of  cars  would  be 
piade  for  about  ten  days,  but  some  im- 
provements  in   service   are  expected. 

In  closing  the  railway  deal,  the 
Puget  Sound  Traction,  Light  &  Power 
Company  was  represented  by  A.  W. 
Leonard,  president,  and  J.  B.  Howe, 
attorney.  The  city  was  represented  by 
Thomas  F.  Murphine,  superintendent 
of  public  utilities,  and  Harry  W.  Car- 
roll, city  comptroller.  Title  to  the 
property  is  guaranteed  the  city  by  a 
title  insurance  policy  of  $1,000,000,  said 
to  be  the  largest  policy  of  the  kind 
written  on  the  coast. 

By  taking  over  the  property  before 
April  1,  the  city  hoped  to  be  relieved 
of  the  payment  of  the  1919  general 
taxes.  The  valuation  of  this  class  of 
property  is  not  fixed  in  the  ordinary 
course  of  procedure  until  May  31,  and 
although  State  Tax  Commissioner  Jack- 
son has  announced  that  the  property 
has  been  placed  on  the  assessment 
rolls  at  a  valuation  of  $12,000,000  the 
city  holds  that  it  should  not  be  taxed, 
as  the  property  had  passed  to  city 
ownership  at  that  time.  It  is  expected 
the  question  will  have  to  be  settled  by 
&  court  order. 

Express  service-  for  the  outside  dis- 
tricts night  and  morning  is  one  of  the 
improvements  contemplated  a  little 
later.  This  service  will  apply  to  the 
West  Side,  Ballard,  Fremont  and 
Woodland  Park  districts.  Plans  have 
;also  been  worked  out  to  connect  every 
line  in  the  city  with  the  elevated,  en- 
abling the  operation  of  the  express 
cars  from  every  part  of  the  city  to  the 
JHarbor  Island  West  Side  industrial 
districts. 

The  question  of  a  possible  increase 
in  fares  has  become  a  live  one.  Su- 
perintendent Murphine  is  of  the 
opinion  that  the  city  can  operate  on  a 
fi-cent  fare  and  meet  every  obligation. 
He  will  make  a  strong  effort  to  con- 
tinue the  5-cent  fare. 


payment.  There  is  talk  of  a  strike,  but 
officials  of  the  company  hope  that  pay- 
ment can  be  delayed  until  after  the 
city's  traction  problems  are  settled. 

The  company  has  defaulted  in  the 
payment  of  city  taxes  amounting  to 
almost  $100,000  and  is  now  paying  in- 
terest on  the  taxes.  The  property  can 
be  advertised  for  sale  to  cover  the  taxes 
at  any  time. 

No  agreement  has  yet  been  reached 
as  to  who  will  be  the  third  member  of 
the  board  of  arbitration  to  solve  the 
differences  between  the  city  of  Buffalo 
and  the  International  Railway.  Albert 
S.  Richey,  the  city's  member  of  the 
board,  conferred  in  New  York  during 
the  week  ended  April  5  with  James 
E.  Allison,  Jr.,  St.  Louis,  the  company's 
representative. 


Buffalo  Problems  Acute 

Negotiations  are  tinder  way  between 
E.  G.  Connette,  president  of  the  Inter- 
national Railway,  Buffalo,  N.  Y.,  and 
representatives  of  the  union  platform 
employees  regarding  the  back  pay  ques- 
tion. The  employees  had  $300,000  in 
'back  pay  due  them  on  April  1  under 
a  decision  rendered  six  months  ago  by 
the  War  Labor  Board.  The  company 
Ihas  not  the  funds  with  which  to  make 


Sees  City  Ownership  Ahead 

United    Railways    Has    Settled    Many 

Problems,    but    City    Ownership 

Seems  Likely 

In  an  editorial  in  the  March  number 
of  The  Bulletin,  official  publication  of 
the  United  Railways,  St.  Louis,  Mo., 
Richard  McCuUoch,  president,  writes 
that  he  believes  that  when  the  valua- 
tion of  the  company's  properties  has 
been  completed,  the  acquisition  of  the 
company  by  the  city  will  "be  merely  a 
matter  of  arrangement  of  payments." 
Mr.  McCulloch  reviews  the  affairs  of 
the  company  in  part  as  follows: 

The  two  controversies  which  have  long 
existed  between  the  city  and  the  United 
Railways  have  been  settled  by  agreement. 
The  company  is  to  pay  the  current  mill 
tax  quarterly,  and  is  to  pay  the  accrued 
mill  tax  in  ten  annual  Installments.  The 
first  of  these  annual  installments  has  al- 
ready  been   paid. 

The  controversy  as  to  the  validity  of  the 
Jefferson  Avenue  franchise  has  also  been 
settled,  and  there  is  now  no  question  as  to 
the  company's  rights  on  the  streets.  The 
former  controversies  have  been  settled  and 
are  out  of  the  way,  and  the  highest  court  in 
the  State  has  sustained  the  authority  of  the 
Public  Service  Commission  to  determine  all 
other  matters  which  might,  at  some  future 
time,  possibly  lead  to  controversy. 

A  valuation  of  the  company's  property 
is  now  being  made  by  the  State  Public 
Service  Commission,  and  will  probably  be 
completed  within  a  short  time.  The  Public 
Service  Commission  is  authorized  by  law 
to  make  such  a  valuation,  and  is  the  only 
regulating  body  that  is  so  authorized.  It 
ifl  anticipated  that  this  valuation,  when 
completed,  will  form  the  basis  of  a  reorgan- 
ization of  the  company's  finances,  and  will 
also  be  the  determining  factor  in  the  rate 
of  fare  which  will  be  authorized  by  the 
commission. 

The  Public  Service  Commission,  in  Us 
order  of  May  15,  1918,  laid  down  the 
principle  that  the  rate  of  fare  should  be 
such  as  will  enable  the  company  to  pay 
operating  expenses,  taxes,  replacements  and 
a  reasonable  return  on  the  investment. 
Having  once  determined  the  investment  and 
the  rate  which  the  company  should  be  per- 
mitted to  earn  on  this  investment,  it  will 
l)e  a  simple  matter  of  calculation  for  the 
commission  to  determine,  from  time  to  time, 
the  proper  rate  of  fare,  taking  into  account 
wages,  and  all  other  operating  expenses, 
taxes,  replacements  and  other  variable 
charges. 

The  valuation  of  the  company's  property 
win  also  simplify  the  purchase  of  the  prop- 
erty by  the  city.  The  advantages  of  public 
ownership  and  operation  have  been  pointed 
out  frequently  In  these  columns,  and  when 
tlie  valuation  of  the  property  is  finally 
fstahllshed.  the  acquisition  of  the  property 
by  the  city  will  be  merely  a  matter  of 
arrangement   of  payments. 

Engineers  of  the  Public  Service  Com- 
mission are  now  making  a  survey  of 
United  Railways  property  on  which  the 
valuation  will  be  determined. 


New  Franchise  Wanted 

President  Lowry  of  St.  Paul  Company 

Suggests    Service-at-Cost    Grant 

as  Only  Way  Out 

The  St.  Paul  (Minn.)  City  Railway, 
included  in  the  system  of  the  Twin 
City  Rapid  Transit  Company,  has 
asked  for  a  new  franchise.  "The  re- 
quest is  in  a  letter  from  President 
Horace  Lowry.  Further  information 
will  be  asked  from  Mr.  Lowry  and 
when  he  is  ready  to  confer  with  the 
City  Council  a  full  meeting  will  be 
called,  including  the  Corporation  Coun- 
sel. The  petition  was  filed  with  the 
Council  on  April  2.  Mr.  Lowry's  let- 
ter reads: 

Under  date  of  May  31,  1918,  we  addressed 
a  communication  to  your  honorable  body 
requesting  an  increase  in  the  rate  of  rail- 
way fare,  and  again  on  Aug.  15,  1918,  we 
addressed  you  on  the  same  subject. 

Your  commissioner  of  public  utilities  has 
asked  the  representatives  of  this  company 
in  public  meetings  if  the  company  would 
be  willing  to  surrender  its  present  franchise 
if  a  new  franchise  based  on  the  cost  of 
service  were  duly  granted  to  us  by  the  city, 
and  we  have  replied  to  such  question  by 
stating  that  we  would  do  so.  No  steps, 
however,  have  been  taken  to  draft  such  a 
franchise  and  we  now  take  this  means  of 
making  formal  application  for  a  new  fran- 
chise in  lieu  of  the  franchises  under  which 
we  are  now  operating  in  St.  Paul. 

Your  honorable  body  is  fully  advised  as 
to  the  financial  condition  in  which  this 
company  finds  itself,  the  same  being  fully 
revealed  in  the  recent  report  of  audit  made 
by  Bishop,  Brissman  &  Company.  You  are 
also  fully  informed  of  the  demands  of  the 
city  of  St.  Paul  for  extensions  of  lines  and 
tor  new  paving. 

Unless  something  is  done  to  restore  this 
company's  financial  condition  it  will  be 
impossible  to  finance  any  of  the  expendi- 
tures which  we  will  be  called  upon  to  make 
for  paving  and  extensions,  or  to  render  to 
the  people  of  the  city  the  high  standard  of 
service  which  the  company  desires  to  give. 

We  believe  the  only  way  the  situation 
can  be  remedied  is  for  the  city  of  St  Paul 
to  accept  from  the  company  a  surrender 
of  its  present  franchises  and  grant  in  lieu 
thereof  a  new  contract  based  on  the  cost-of- 
service  plan,  under  which  fares  will  in- 
crease when  costs  are  high  and  decrease 
when   costs  are   low. 

If  your  honorable  body  is  willing  to  ap- 
prove this  plan,  and  will  pass  the  necessary 
resolution,  requesting  us  to  do  so,  we  will 
be  pleased  to  submit  at  an  early  date 
tentative  draft  of  a  cost-of-service  fran- 
chise, which  can  serve  as  the  basis  for  con- 
ducting  negotiations. 


M.  O.  Bill  Passed 

Acting  Governor  Louis  F.  Hart  at 
Olympia,  Wash.,  recently  signed  the 
bill  amending  the  municipal  ownership 
statute  to  empower  cities  to  acquire,  as 
well  as  extend,  own  and  operate  rail- 
way lines  8  miles  beyond  city  limits 
instead  of  three  as  heretofore.  The  city 
of  Seattle  thus  secures  permission  to 
acquire  the  Seattle,  Renton  &  Southern 
Railway,  which  will  be  made  a  part  of 
the  municipal  railway  system.  The  ex- 
tension limit  was  placed  to  8  miles  to 
permit  Tacoma  to  extend  its  city  line 
to  American  Lake. 

The  purchase  of  the  Seattle-Renton 
System  was  under  consideration  follow- 
ing the  closing  of  the  deal  to  purchase 
the  railway  lines  of  the  Puget  Sound 
Traction,  Light  &  Power  Company.  Al- 
though a  tentative  understanding  be- 
tween the  city  and  owners  of  the 
Rainier  Valley  lines  was  reached,  there 
was  doubt  of  the  city  being  legally  able 
to  operate  the  southern  end  of  the  lines 
which  extend  about  4  miles  from  Seattle. 
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Service  Resumed  After  Strike. — The 

Wichita  Falls  (Tex.)  Traction  Company 
resumed  operation  on  March  26  after 
having  been  tied  up  for  three  weeks  on 
account  of  a  strike  of  motormen  and 
conductors.  The  men  received  a  part 
of  their  demands  and  yielded  others. 
All  the  old  men  were  taken  back. 

Transit  Bills  Reported. — Bills  provid- 
ing for  a  single  commissioner  of  rapid 
transit  and  for  a  single  commissioner 
for  the  regulation  of  public  utilities 
were  reported  on  April  9  by  the  Senate 
committee  on  public  service.  The  sep- 
arated commissions  are  to  be  substi- 
tuted for  the  board  of  five  Public  Serv- 
ice Commissioners  in  New  York  city 
if  the  bills  become  law. 

Men  in  Winnipeg  Want  More. — The 
employees  of  the  Winnipeg  (Man.) 
Street  Railway  demand  that  a  new 
agreement  shall  go  into  effect  on  May  1 
and  ask  55  cents  an  hour,  compared 
with  the  present  wage  of  47  cents  an 
hour.  In  addition  men  ask  for  a  mini- 
mum wage  of  $25  a  week  while  learning, 
for  the  closed  shop  and  a  week's  holiday 
at  the  company's  expense. 

Would  Force  Report  on  Municipal 
Ownership  Measure. — Assemblyman  J. 
E.  Gill  has  filed  a  petition  signed 
by  fifteen  members  of  the  House  of 
Assembly  to  force  the  municipal  cor- 
porations committee  to  report  House 
Bill  38,  which  would  enable  the  city  of 
Trenton  to  acquire  and  operate  its  rail- 
way system  and  the  lines  running  into 
surrounding  communities. 

Melting- Pot  Classes  Among  Railway 
Men.— The  St.  Paul  (Minn.)  City  Rail- 
way is  conducting  "melting  -  pot" 
classes  at  employees'  headquarters. 
Each  class  lasts  forty-five  minutes  and 
is  chiefly  a  lecture  by  a  public  school 
principal  on  some  phase  of  the  govern- 
ment. Informal  discussion  is  a  feature. 
A  similar  system  is  followed  in  Min- 
neapolis. The  members  of  the  classes 
are  foreign  bom. 

Hudson    Vehicular  Tunnel   Bill.— The 

Senate  of  New  York  on  March  27 
passed  the  Adler  bill,  providing  for 
the  construction  of  the  vehicular  tun- 
nel from  New  York  to  Jersey  City. 
The  measure  appropriates  $1,000,000 
for  starting  the  work.  New  York 
State's  share  will  be  $6,000,000  and  the 
State  of  New  Jersey  will  expend  the 
same  amount.  The  bill  goes  to  Gov- 
ernor Smith  now. 

Wage  Readjustment  Up  at  Spring- 
field.— It  is  stated  unofficially  that  the 
men  in  the  employ  of  the  Springfield 
(Mass.)  Street  Railway  are  seeking  a 
flat  rate  of  $5  for  an  eight-hour  day. 
The  company,  on  the  other  hand,  pro- 
poses a  reduction  of  the  present  wage 
schedules,    which    it    contends    are    too 


high.  The  present  agreement  expires 
on  June  1.  Discussion  is  expected  soon 
between  the  representatives  of  the  men 
and  the  officers  of  the  company. 

Atlanta  Company  Wins  Power  Suit. 
— A  verdict  iias  been  returned  for  the 
Georgia  Railway  &  Power  Company, 
Atlanta,  Ga.,  in  the  Cobb  County  Su- 
perior Court,  in  the  suit  brought  in 
behalf  of  the  Laurel  Woolen  Mills  Com- 
pany against  the  power  company  for 
$152,000  damages.  The  plaintiff  claimed 
damages  on  the  ground  that  the  build- 
ing of  the  Bull  Sluice  dam  at  Morgan 
Falls,  several  years  ago,  reduced  its 
own  power  supply.  This  contention 
was  not  sustained. 

Men  in  St.  Louis  Want  More. — For- 
mal demand  for  55  cents  to  65  cents  an 
hour  and  the  basic  eight-hour  day  has 
been  made  by  members  of  the  union, 
in  a  petition  presented  to  the  United 
Railways,  St.  Louis,  Mo.  The  petition 
is  to  open  the  contract  made  with  the 
men  at  the  conclusion  of  the  strike  in 
February,  1918.  The  men  ask  for  the 
opening  of  the  contract  for  discussion 
of  wages  and  hours  only.  The  present 
wage  scale  is  35  cents  to  42  cents  an 
hour,  on  the  basis  of  a  nine-hour  day. 

Wage  Increase  in  Spokane. — The  em- 
ployees of  the  Spokane  &  Inland 
Empire  Railroad  on  the  city  lines  in 
Spokane,  Wash.,  have  been  awarded  in- 
creases in  pay  of  6  cents  an  hour,  or 
60  cents  a  day,  by  the  War  Labor  Board. 
The  increase  is  retroactive  to  Aug.  8, 
1918.  The  receiver  for  the  company 
has  until  Nov.  1  to  meet  the  back  pay. 
The  War  Labor  Board  has  also  recom- 
mended that  the  company  be  allowed  to 
charge  higher  fares.  The  present  maxi- 
mum wage  of  trainmen  is  39  cents  an 
hour. 

Duluth  Against  Municipal  Owner- 
ship.— Municipal  ownership  of  the  lines 
of  the  Duluth-Superior  Traction  Com- 
pany in  Duluth,  Minn.,  was  rejected  two 
to  one  at  the  city  election  on  March  31. 
The  vote  really  was  to  ascertain  the 
sentiment  of  the  people  with  respect  to 
the  making  of  a  valuation  of  the  rail- 
way property  with  a  view  to  acquiring 
the  lines  by  negotiation  and  purchase. 
On  April  1,  Superior,  Duluth's  sister 
city,  overwhelmingly  indorsed  the  pur- 
chase of  the  local  water  and  gas,  the 
electric  light  and  power  plants. 

New  Albany  Mechanics  Strike. — The 
linemen  and  substation  men  of  the 
United  Gas  &  Electric  Company,  the 
Louisville  &  Northern  Railway  &  Light- 
ing Company  and  Louisville  &  South- 
ern Indiana  Traction  Company,  which 
are  operated  under  one  system,  went 
on  strike  recently.  The  men  demand 
back  pay  from  last  October,  while  the 
company  has  paid  an  increase  only  since 
March  4,  when  the  War  Labor  Board 
decided  the  matter.  The  company  con- 
tends that  it  is  not  responsible  for  back 
pay  from  the  time  the  protest  was 
lodged. 

Cleveland  Subway  Report  Expected. 
— ^The  Rapid  Transit  Commission  of 
Cleveland,  Ohio,  which  started  an  in- 
vestigation a  year  ago  to  find  the  best 
subway  system  for  Cleveland,  expected 


to  meet  during  the  week  ended  April  12 
to  make  a  final  report.  Four  tentative 
plans  for  the  subways  include  under- 
ground tracks  from  the  Public  Square 
to  East  Ninth  Street  on  Euclid  Avenue, 
between  the  same  points  on  Superior 
Avenue,  from  the  Public  Square  to  the 
Central  Market  district  on  Ontario 
Street  and  an  extension  of  the  tube 
from  the  high  level  bridge  to  the 
Square. 

Brooklyn  Motorman  Acquitted. — ^Ed- 
ward Luciano,  motorman  of  the  Brook- 
lyn (N.  Y.)  Rapid  Transit  Company 
train  in  the  Malbone  Street  tunnel  dis- 
aster, was  acquitted  of  manslaughter 
on  April  4  after  the  jury  had  been  out 
nearly  five  hours.  The  prisoner  was 
at  once  discharged  by  Justice  Seeger. 
District  Attorney  Lewis  did  not  say 
whether  he  would  go  on  with  the  prose- 
cution of  Col.  Timothy  S.  Williams, 
John  J.  Dempsey,  John  H.  Hallock,  and 
William  S.  Menden,  officers  of  the  com- 
pany, who  were  also  indicted  for  man- 
slaughter and  now  await  trial,  but  his 
attitude  was  taken  to  indicate  that  he 
considered  it  hopeless  to  proceed  with 
these  trials. 

Municipal  Ownership  Bill  Reported. — 
Amended  in  many  particulars,  the 
Fowler  municipal  ownership  bill,  spon- 
sored by  the  State  Conference  of 
Mayors,  was  favorably  reported  on 
April  9  by  the  public  service  committee 
of  the  New  York  Senate.  Under  one 
of  the  amendments,  the  consent  of  the 
Public  Service  Commissions  would  not 
be  required  for  the  acquisition  of  pub- 
lic utilities,  the  commissions  being 
given  only  power  to  assist  in  determin- 
ing a  fair  valuation  of  the  properties. 
It  is  understood  that  as  amended  the 
measure  has  the  support  of  New  York 
City  authorities,  who  objected  to  the 
broad  powers  vested  in  the  Public  Serv- 
ice Commissions  in  the  original  draft. 


Programs  of  Meetings 


National  Electric  Light  Association 

The  forty-second  convention  of  the 
National  Electric  Light  Association  will 
be  held  at  Atlantic  City,  N.  J.,  on  May 
19-22,  1919.  The  meetings  will  be  held 
on  the  Million  Dollar  Pier,  where  there 
vnll  also  be  an  exhibit  of  electrical  ap- 
paratus and  supplies,  supplemented  by 
a  special  exhibit  under  the  auspices  of 
the  lamp  committee  illustrating  the 
evolution  and  application  of  the  tung- 
sten lamp.  . 

Central    Electric    Railway    Association. 

The  Central  Electric  Railway  Asso- 
ciation will  hold  a  boat  trip  this  year. 
The  steamer  South  American  will 
leave  Toledo,  Ohio,  on  June  30  at  9 
o'clock.  The  party  will  go  to  Detroit 
on  Monday  and  up  the  river  into  Lake 
Huron,  spending  Tuesday  in  Georgian 
Bay.  Mackinac  Island  will  be  reached 
on  Wednesday  morning  and  Benton 
Harbor  Thursday  morning.  The  route 
will  thence  be  to  Chicago  which  city  will 
be  reached  about  4  p.  m.  Thursday, 
July  3. 
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Financial  and  Corporate 


London  Traffic  Heavy 

English     Group     Show     16     Per     Cent 

Advance  in  Gross  Revenues  and  21 

Per  Cent  in  Net  Revenues 

For  the  year  ended  Dec.  31,  1918,  the 
combined  gross  revenue  of  the  five  oper- 
ating subsidiaries  of  the  Underground 
Electric  Railways  of  London,  Ltd.,  Lon- 
don, England,  was  £7,743,451,  a  gain  of 
£1,081,589  or  16.2  per  cent  over  1917. 
In  spite  of  high  prices  and  scarcity  of 
labor,  the  companies  distributed  higher 
dividends  than  for  a  long  time  past,  the 
two  main  reasons  being  an  ever  increas- 


by  the  five  companies  is  estimated  to 
have  been  901,000,000,  exclusive  of 
through  inward  passengers  to  the 
Metropolitan  District  Railway  from 
other  railways  controlled  by  the  gov- 
ernment. Owing  to  the  Metropolitan 
District  Railway  being  under  such  con- 
trol, the  average  fare  per  passenger  for 
tb*!  five  companies  is  not  given. 

An  arrangement  has  been  made  be- 
tween the  Central  London  Railway,  the 
London  Electric  Railway  and  the  City 
&  South  London  Railway,  whereby  the 
London  Electric  Railway  bears  all  the 
expense  of  maintaining  and  operating 
the  three  railways,  receiving  advances 


DISPOSITION  OF  NET  INCOME  OF  LONDON  LINES  FOR  CALENDAR  YEAR   1918 


Metropolitan 
District 
Railway 

Balance  forward  from  1917 £29,029 

Net  income 583,703 

'  £612,732 
Interest,    rentals    and    other    fixed 

charges 347,971 

Balance £264,761 

Reserve  for  contingencies  and  renew- 
als   35,000 

Dividends 1 98,430 

£31,331 

Further    reserve    for    contingencies 

and  renewals £  1 0,000 

Balance  carried  forward  tol919 £21,331 


London 
Electric 
Railway 
£30,656 
650,604 

£681,260 

299,150 


City  & 
South 
London 
Railway 
£21,266 
152,404 

£173,670 

47,003 


London  General 
Central  Omnibus 

London         Company, 
Railway  Ltd. 

£11,147 

227,571 


£238,718 
59,633 


£382,110  £126,667  £179,085  £525,689 


35,000 
313,506 


£33,604 


£10,000 
£23,604 


25,000 
72,100 

£29,507 


20.000 
141,000 


£17,185 


£17,485 


285,000 
179,758 


£60,931 


ing  volume  of  traffic  and  in  some  cases 
an  increase  in  fares. 

The  aggregate  amount  retained  by 
the  five  companies  for  "revenue  lia- 
bilities," which  include  working  ex- 
penses, prior  charges,  reserves  and 
other  items  of  a  similar  nature,  as  out- 
lined in  the  London  electric  railway 
facilities  act  of  1915,  was  £7,111,760. 
This  was  an  advance  of  £970,234  or  15.8 
per  cent  over  1917.  The  gain  in  reve- 
nues from  more  traffic  and  slightly 
higher  fares,  however,  was  sufficient  to 
give  a  net  balance  of  £631,690  for  1918 
as  compared  to  £520,336  for  1917,  an 
advance  of  £111,354  or  21.4  per  cent. 

This  net  amount  in  each  year  was 
credited  to  the  "common  fund."  This 
fund,  in  accordance  with  the  agreement 
of  1915,  was  apportioned  among  the 
five  companies  as  follows:  City  & 
South  London  Railway,  6  per  cent; 
Central  London  Railway,  20  per  cent; 
London  Electric  Railway,  30  per  cent; 
Metropolitan  District  Railway,  12  per 
cent,  and  London  General  Omnibus 
Company,  32  per  cent.  The  accompany- 
ing table  shows  briefly  how  the  net  in- 
come was  used. 

The  traffic  carried  by  each  of  the  four 
railway  companies  was  exceedingly 
heavy  in  1918,  and  arrangements  have 
been  made  to  obtain  delivery  as  soon 
as  possible  of  rolling  stock,  some  of 
which  was  ordered  in  1914.  The  total 
number  of  passengers  carried   in   1918 


from  time  to  time  as  necessary.  At 
the  close  of  each  year  the  total  expenses 
are  allocated  on  an  agreed  statistical 
basis.  It  is  thus  possible  to  deal  with 
the  maintenance  and  operation  of  the 
three  tube  railways  as  if  in  fact  they 
were  one  railway,  and  considerable 
economies  in  the  keeping  of  accounts 
are  being  effected. 

Many  of  the  omnibuses  of  the  London 
General  Omnibus  Company  were  taken 
over  by  the  government,  and  the  re- 
mainder require  replacement.  The  com- 
pany has  in  hand,  in  capital  and  reserve 
funds,  £2,300,000  toward  the  rein- 
statement of  the  whole  lot.  During 
1918  this  company  acquired  a  con- 
trolling interest  in  the  Associated 
Omnibus  Company,  Ltd.,  and  subse- 
quently agreed  to  purchase  its  entire 
undertaking. 


International  Defaults  Interest 

Preliminaries  have  been  started  by 
the  bondholders'  committee  of  the  In- 
ternational Traction  Company  of  New 
Jersey,  to  take  over  the  stock  of  the 
International  Railway,  Buffalo,  N.  Y. 
Elliott  C.  McDougal,  president  of  the 
Bank  of  Buffalo  and  chairman  of  the 
protective  committee,  says  that  some- 
thing must  be  done  immediately  by  the 
city  or  State  to  help  the  International 
Railway  to  increase  its  gross  income  to 
prevent  a  multiplicity  of  court  actions. 


On  April  1,  the  International  Trac- 
tion Company  defaulted  in  the  payment 
of  interest  on  $16,500,000  of  bonds  cov- 
ering the  property  of  the  International 
Railway.  The  interest  was  due  on  Jan. 
1,  1919,  and  on  April  1  the  ninety  days 
of  grace  expired.  As  collateral  for  the 
bond  issue,  the  International  Traction 
Company  holds  the  capital  stock  of  the 
International  Railway. 

The  proceedings  started  by  the  bond- 
holders of  the  International  Traction 
Company  do  not  mean  receivership,  ac- 
cording to  views  expressed  by  Mr.  Mc- 
Dougal, but  simply  the  sequestration 
of  the  stock  of  the  railway  company, 
with  the  present  bondholders  of  the 
traction  company  becoming  stockhold- 
ers of  the  railway.  Mr.  McDougal  is 
quoted  as  follows: 

Under  the  law  we  would  have  the  right 
to  sell  the  railway  at  public  auction.  We 
are  trying  to  adjust  matters  so  this  will 
not  have  to  be  done.  The  bondholders  do 
not  seek  a  costly  litigation.  They  simply 
want  protection  for  their  money  and  action 
to  rehalibitate  the  system. 


York  Expenses  Up 

The  increases  in  cost  of  operation 
which  the  York  (Pa.)  Railways  ex- 
perienced in  the  year  ended  Nov.  30, 
1917,  were  continued  during  the  latest 
fiscal  year.  The  receipts,  however,  did 
not  materially  gain,  and  about  the  mid- 
dle of  the  year  the  company  reached 
the  point  where  the  traffic  was  on  the 
decrease,  largely  on  account  of  the 
number  of  men  withdrawn  for  mili- 
tary service.  Moreover,  both  the  rail- 
way and  the  lighting  receipts  were 
seriously  affected  by  the  influenza 
epidemic. 

The  gross  earnings  for  the  fiscal  year 
ended  Nov.  30,  1918,  at  $1,091,711 
showed  an  increase  of  $40,239  or  3.8 
per  cent  over  those  for  the  preceding 
year.  While  taxes  at  $85,160  showed 
a  slight  decrease,  the  operating  ex- 
penses at  $598,809  and  the  allowance 
for  depreciation  at  $74,529  took  such 
a  jump  that  the  total  expenses  in- 
creased by  $102,685,  or  15.6  per  cent,  to 
$758,498.  The  net  earnings  at  $333,213, 
therefore,  fell  off  $62,445.  This  loss 
was  increased  by  a  slight  rise  in  in- 
terest and  bond  discount  to  $252,195,  so 
that  the  net  income  at  $81,018  repre- 
sented  a   loss  of   $63,000. 

A  6-cent  fare  and  a  25  per  cent  in- 
crease in  freight  rates  became  effec- 
tive on  Aug.  8,  1918,  with  the  result 
that  August  showed  a  10  per  cent  in- 
crease in  railway  gross  receipts;  Sep- 
tember, an  increase  of  14  per  cent; 
October  (owing  to  the  influenza),  a 
decrease  of  16  per  cent,  and  November, 
an  increase  of  13  per  cent.  A  change 
in  working  conditions  leading  to  in- 
creased labor  costs  necessitated  a 
further  increase  in  fare,  and  a  7-cent 
fare  with  four  tickets  for  a  quarter 
became  effective  on  Nov.  20. 

The  total  cost  of  new  construction 
for  the  latest  fiscal  year  was  $75,281. 
Of  this  amount  $49,442  was  for  the 
railway  department.  The  surplus  bal- 
ance on  Nov.  30,  1918,  after  the  pay- 
ment of  $80,000  in  dividends,  was 
$241,931. 
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Higher  Fare  Stems  Tide 

Rising  Costs  in  Cleveland  Stopped  by  Franchise  Amendment- 
Interest  Fund  in  Last  Half  of  1918  Starts  Slowly  Up 


The  outstanding  point  of  the  expe- 
riences of  the  Cleveland  (Ohio)  Railway 
for  the  calendar  year  1918  was  its  final 
success  in  Securing  a  fare  which  re- 
versed the  tendency  of  the  interest  fund 
to  disappear  in  the  face  of  higher  costs 
of  operation.  The  interest  fund 
dropped  below  the  franchise  minimum 
of  $300,000  in  November,  1917,  and  it 
has  since  remained  below  that  sum. 
The  payment  in  July,  1918,  of  the  in- 
creased wages  from  May  1  overdrew 
the  fund  nearly  $250,000,  but  gains 
were  gradually  made  under  a  higher 
fare  until  on  Dec.  31  there  was  a  bal- 
ance of  $23,700  to  the  good. 

Fares   Changed   Frequently 

On  Dec.  26,  1917,  rate  "c"  (4  cents 
cash  fare,  three  tickets  for  10  cents, 
1-cent  transfer,  no  rebate)  was  placed 
in  effect.  This  was  continued  until 
April  3,  1918,  when  rate  "b"   (4  cents 


cash  fare,  seven  tickets  for  25  cents, 
1-cent  transfer,  1-cent  rebate)  was  in- 
stalled. After  seven-days'  trial  resort 
was  had  to  the  final  rate  "a"  (4  cents 
cash  fare,  seven  tickets  for  25  cents, 
1-cent  transfer,  no  rebate).  The  sub- 
sequent heavy  increase  in  wages,  how- 
ever, necessitated  an  amendment  to  the 
Tayler  grant  to  permit  still  higher 
fares,  and  on  Aug.  4  rate  "2"  (5  cents 
cash  fare,  five  tickets  for  25  cents,  1- 
cent  transfer,  no  rebate)  became  ef- 
fective. This  rate  is  still  used.  The 
fare  amendment  is  effective  until  six 
months  after  the  end  of  the  war.  When 
the  interest  fund  exceeds  $700,000,  the 
city  has  the  right  to  ask  for  a  fare  re- 
duction. 

The  transportation  revenue  during 
1918  increased  $2,145,505  or  21.41  per 
cent,  to  which  were  added  gains  of 
$6,560  or  6.13  per  cent  in  revenue  from 
other  railway  operations  and  $24,655  or 


COMPARATIVE  INCOME  STATEMENT  OF  CLEVELAND  RAILWAY    FOR  CALENDAR  YEARS 

1917  AND   1918 
I — Based  on  Ordinance  Allowances 

. 1918- 


Cents 
per 
Car 

Amount  Mile 
Operating  revenues: 

Revenue  from  transportation $12,225,385       

Revenue  from  other  operations 1 1 3,52 1        

Total  operating  revenues $12,338,906  35. 17 

Expense  allowances: 

Maintenance $2,078,7 1 3  5  92 

Operating 6,438.290  18.35 

Total $8,517,003  24.27 

Balance $3,821,903  10.90 

Special  allowances 1,413,371  4.02 

Net  operating  revenue $2,408,532  6.87 

Non-operating  income 1 05,044  .  29 

Gross  income $2,513,576  7.  16 

Taxes 720,4 1 3  2.  05 

Net  income $1,793,163  5.11 

Interest 1,995,500  5.69 

Deficit $202,337  .  58 

II — Based  on  Actual  Expenses 

Operating  revenues $12,338,906  35. 17 

Actual  expenses: 

Maintenance  of  way  and  structures $1,117,294  3.18 

Maintenance  of  equipment 1,184,517  3.38 

Maintenance  of  power  plant .'             60*906  ',  1 7 

Total  maintenance $2,362,717  6.73 

Power. . $2, 138,999  3.  25 

Conducting  transportation 3,877,569  1 1   05 

Traffic ' _'    _ 

General  and  miscellaneous ".    ' '  1,372,530  '  3!  9i 

Total  operating $6,389,098  18.21 

Total  expenses $8,751,815  24.94 

Balance  $3,587,091  10.23 

Obsolete  property 744,000  2.12 

Net  operating  revenue $2,843.09 1  8.11 

Non-operating  income 1 05,044  29 

Gross  income $2,948,135  8.40 

Taxes 720,413  2. 05 

Net  income $2,227,722  6.35 

Interest 1,995,501  5.69 

Surplus $232,221  ^66 

*  DeBcit. 


1917- 


$10,069,164 
106,961 


Cents 
per 
Car 
Mile 


$10,176,125       28.41 


$1,770,074 
5,194,275 


4.94 
14.50 


$6,964,349       19.44 


$3,211,776 
1,039,602 

$2,172,174 
80,388 

$2,252,562 
643,107 

$1,609,455 
1,928,856 

$319,401 


$10,176,125       28.41 


$1,089,883 

946,604 

32,211 


$2,068,698 

$1,094,942 

3,120,295 

500 

1,277,902 

$5,493,639 

$7,562,338 

$2,613,787 
524,000 

$2,089,787 
80,389 

$2,170,176 
643,109 

$1,527,067 
1,928,856 

•$401,788 


3 
2 

.04 
.64 
.09 

5 

.77 

3 

8 

.06 
.71 

3 

.57 

15, 

,34 

21, 

,11 

7. 

30 

1, 

,46 

5. 

84 

22 

6. 

06 

1. 
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30.67  per  cent  in  non-operating  income. 
The  total  income,  therefore,  rose  $2,- 
187,435  or  21.33  per  cent. 

Higher  Cost  Allowances 

The  increase  in  the  expenditures  for 
maintenance  and  operation,  including 
the  amount  charged  off  for  obsolete 
equipment,  was  $1,409,477  or  17.43  per 
cent.  This  was  brought  about  mainly 
by  increases  of  25.13  per  cent  in  main- 
tenance of  equipment,  34.26  per  cent 
in  conducting  transportation  and  41.98 
per  cent  in  obsolete  equipment.  The 
taxes  increased  12  per  cent  and  the  in- 
terest charges  3.5  per  cent. 

The  Council,  early  in  1918,  increased 
the  ordinance  allowance  for  maintenance 

1  cent  and  the  operating-expense  al- 
lowance IJ  cents  per  car-mile,  both  dat- 
ing from  Jan.  1.  Later  the  operating- 
expense  allowance  was  raised  3  cents 
more,  from  May  1.  The  special  allow- 
ances of  the  year,  to  make  good  the  in- 
sufficient allowances  of  earlier  years 
for  maintenance  and  operating  expenses 
and  to  provide  for  the  disappearance 
of  obsolete  or  wornout  property, 
amounted  to  $1,413,370,  an  increase 
over  the  previous  year  of  $373,768  or 
36  per  cent. 

War  Shortage  Cut  Service 

The  ordinance  car-miles  (with  trail- 
ers at  60  per  cent)  in  1918  totaled  35,- 
081,583  and  the  actual  car-miles  36,- 
875,603.  The  fares  numbered  273,944,- 
346,  transfers,  1,603,495  and  deadheads 
1,603,495— a  total  of  375,570,360  rides, 
equal  to  those  in  1916.  The  service, 
measured   in  ordinance   car-miles,  was 

2  per  cent  less  than  in  1917.  It  varied 
monthly,  from  an  increase  of  3  per  cent 
in  May  to  a  decrease  of  6  per  cent  in 
November.  These  decreases  in  service 
were  due  mainly  to  the  company's  in- 
ability to  get  men  to  run  the  cars. 
There  were  fewer  rides,  however,  than 
in  1917  by  5.73  per  cent.  The  monthly 
differences  varied  from  an  increase  of 
1  per  cent  in  March  to  a  decrease  of 
17  per  cent  in  December. 

Capital  Account  Increased  $577,091 

The  Cleveland  Railway  in  1918  spent 
$577,091  on  capital  account.  The  ex- 
penditures for  viaduct  improvement 
amounted  to  about  $125,000.  New  cars 
cost  about  $240,000.  The  company 
spent  $40,000  for  additional  sub-station 
equipment,  $4,700  for  improvements  at 
the  viaduct  power-station,  nearly  $20,- 
000  for  extensions  of  tracks  and  build- 
ings, and  $3,500  for  changes  in  operat- 
ing stations  necessitated  by  the  em- 
ployment of  women   as   conductors. 

In  regard  to  the  future  the  annual 
report  says  in  part: 

There  will  be  some  delay  in  bringing  in- 
dustry back  from  the  abnormal  conditions 
of  the  war  period.  There  will  probably  be 
some  unemployment,  varying  in  duration 
and  extent  in  different  occupations.  The 
seriousness  of  this  period  of  readjustment 
upon  the  business  of  the  company  will  de- 
pend, of  course,  upon  how  long  a  time  shall 
elapse  before  the  restoration  of  manufactur- 
ing and  other  businesses  to  the  steadier 
conditions  that  prevailed  in  1913  and  earlier 
years. 

The  cost  of  living  will  decline,  but  the 
decline  will  not  be  sudden.  The  return  of 
the  soldiers  to  their  old  employments,  or  to 
new  employments,  and  the  transfer  of  men 
and    women    from    the    work    of    producing 
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munitions  of  war  to  other  occupations,  may 
result  In  such  a  large  increase  In  the 
number  of  workers  in  advance  of  the  pos- 
sibility of  their  employment  during  the 
readjustment  period  that  a  decrease  in 
rates  of  wages  may  follow. 


Contingent  upon  the  increased  fare  re- 
ceived, large  increases  in  wages  were 
granted  to  the  employees  of  the  com- 
pany.     These    advances    absorbed   the 


COST  STATISTICS  OF  CLEVELAND  RAILWAY  FOR  CALENDAR  YEARS  1914  TO  1918 

■ Cents  per  Car-Mile .  • Cents  per  Fare . 

19M       1915       1916  1917  1918       1914         1915         1916  1917         1918 

Maintenance  expenses..     5.97      5.27       5.66  5.77  6.74  0.8379     0.7104  0.7039  0.7119     0.8647 

Obsolete  equipment...  .     0.37      0.64       1.13  1.46  2.12  0.0521     0.0869  0.1408  0.1803     0.2723 

Total 6.34       5.91       6.79  7.23  8.86  0.8900     0.7973  0.8447  0.8922     1.1370 

Operating  expenses 12.22     12.56  14.00  15.34  18.21  1.7168     1.6952  1.7382  1.8905     2.3383 

Taxes 1.44       1.50       1.71  1.80  2.05  0.2029     0.2030  0.2124  0.2213     0.2636 

Int.  on  bonds  and  notes.     0.95       0.88       0.91  0.87  0.84  0.1328     0.1185  0.1125  0.1075     0.1089 

Interest  on  capital  stoclt    4.32       4.85       4.74  4.51  4.84  0.6068     0.6538  0.5889  0.5562     0.6214 

Totalcost 25.27     25.70  28.15  29.75  34.80  3.5493     3.4678  3.6667  3.4967     4.4692 

Grossincome 23.93     26.34  28.34  28.63  35.47  3.3611     3.5535  3.5189  3.5295     4.5542 

Surplus 1.34*     0  64       0.19  1.12*  0.67  0.1882*0.0857  0.0222  0.1382*0.0850 

♦Deficit 


Rhode  Island  Bill  Hearing 

At  a  joint  public  hearing  held  be- 
fore the  corporations  committees  of  the 
House  of  Representatives  and  the  Sen- 
ate of  the  Rhode  Island  Legislature,  the 
passage  of  the  bill  chartering  the 
United  Electric  Railways,  designed  to 
become  the  holding  company  of  all  the 
electric  railway  properties  in  the  State, 
was  urged  as  a  public  necessity. 

Attorney  General  Herbert  A.  Rice, 
who  drafted  the  bill  at  the  request  of 
the  receivers  for  the  Rhode  Island  Com- 
pany, appeared  at  the  hearing  and  ex- 
plained that  the  transportation  affairs 
in  the  State  have  come  to  a  crisis  and 
that  a  reorganization  is  absolutely  es- 
sential if  the  public  is  to  be  served. 
The  act,  he  said,  was  merely  a  vehicle 
to  permit  the  reorganization  and  the 
fact  that  the  charter  is  to  be  issued  to 
three  State  officials,  including  the  Gov- 
ernor, indicated  that  the  public's  rights 
would  be  adequately  safeguarded  until 
such  a  time  as  an  effective  and  satis- 
factory reorganization  of  the  properties 
was  completed.  He  ridiculed  the  idea 
of  public  ownership.  The  present  plight 
of  the  Rhode  Island  Company  he, at- 
tributed largely  to  conditions  arising 
out  of  the  war. 

The  hearing  was  largely  attended 
and  although  about  a  dozen  expressed 
their  opinions,  there  was  no  adveuse 
comment.  The  general  belief  was  that 
the  time  had  come  for  some  drastic 
action  if  service  is  to  be  continued  and 
the  passage  of  the  bill,  safeguarded  so 
satisfactorily,  offered  the  best  solution 
of  the  problem. 


greater  part  of  all  the  relief  granted. 
The  circular  states  that  it  is  not  un- 
reasonable to  hope  that  the  increase  in 
fares  granted  by  the  commission,  to- 
gether with  a  continued  improvement 
in  the  business  of  the  company,  will 
yield  a  sufficient  return  to  permit  the 
payment  of  the  bond  interest  as  soon  as 
the  large  expenditures  have  been  com- 
peted covering  rebuilding  of  equip- 
ments, conversion  of  the  car  equip 
ments  for  prepayment  service,  installa- 
tion of  fare  boxes  and  other  improve- 
ments. 


St.  Louis  Results  Still 
Unsatisfactory 

The  report  of  operations  of  the 
United  Railways,  St.  Louis,  Mo.,  for 
February,  made  by  President  Richard 
McCulloch  to  the  Public  Service  Com- 
mission, points  out  the  following: 

That  in  the  nine  months  in  which  the 
6-cent  fare  has  been  in  effect,  the  rate  in- 
crease of  20  per  cent  produced  only  14.41 
per  cent  more  revenue,  while  the  number 
of  paying  passengers  decreased  4.40  per 
cent. 

That  an  estimate  of  twelve  months'  oper- 
ation under  the  6-cent  fare,  based  on  figures 
for  nine  months.  Indicates  the  city  lines 
will  fall  short  $821,560  of  earning  6  per 
cent  on  an   Investment  of  $52,800,000. 

That  the  county  lines,  on  the  same  basis, 
will  fall  to  earn  6  per  cent  on  an  investment 
of    $7,200,000    by    $734,895. 

That  the  total  by  which  the  city  and 
county  lines  will  fail  to  earn  6  per  cent  on 
an  investment  of  $60,000,000  Is  estimated 
at  $1,556,455. 


Interest  Payment  Postponed 

The  Indianapolis  Traction  &  Terminal 
Company,  Indianapois,  Ind.,  has  tem- 
porarily postponed  payment  of  the  in- 
terest on  its  $5,000,000  of  first  mort- 
gage 5  per  cent  bonds,  which  was  due 
on  April  1.  In  the  circular  issued  to 
the  bondholders  under  date  of  March 
24,  the  company  recites  the  difficulty 
it  experienced  in  obtaining  a  hearing 
before  the  Public  Service  Commission 
of  Indiana  to  obtain  the  discontinuance 
of  its  low  rate  ticket  fares  and  the 
granting  of  a  5-cent  cash  fare,  which 
was  not  obtained  until  October,  1918, 
after    a    year's    delay    in    the    courts. 


Praise   for  Receiver  Meloon 

The  work  of  W.  G.  Meloon  as  re- 
ceiver of  the  Portsmouth,  Dover  &  York 
Street  Railway,  Portsmouth,  N.  H.,  is 
coming  in  for  public  recognition.  The 
Portsmouth  Herald  of  March  19  said: 

From  a  generally  run-down  electric  rail- 
way to  a  full  service  equipment  in  much 
less  than  a  year,  has  been  the  record  of 
W.  G.  Meloon,  receiver  of  the  Portsmouth, 
Dover  &  York  Street  Railway  Electric 
Lines.  The  service  on  the  lines  across  the 
river  has  been  fully  restored  and  what  was 
once  In  bad  shape  Is  now  thoroughly  over- 
hauled and  service  at  all  times  to  meet 
the  public  demand  is  being  rendered. 

The  war  found  the  line  with  run-down 
equipment  and  inadequate  cars,  but  this 
has  all  been  overcome.  Courteous  em- 
ployees man  all  the  cars  and  good  time  Is 
maintained.  The  road  will  be  constantly 
Improved  from  day  to  day.  The  public  has 
noted  the  steady  gain  and  this  paper  is 
glad  to  say  a  good  word  for  a  road  that 
means  so  much  to  this  territory. 

The  traveling  public  can  assist  In  this 
good  work  by  doing  their  part.  Electric 
lines  belong  to  the  people  and  It  is  up  to 
the  people  to  help  keep  them  as  near  per- 
fect  as  possible. 


Financial 
News  Notes 


Foreclosure      Proceedings     Begun. — 

The  underlying  bondholders  of  the 
Southern  Traction  Company,  a  subsidi- 
ary of  the  Pittsburgh  (Pa.)  Railways, 
have  begun  legal  proceedings  for  the 
foreclosure  of  the  $4,000,000  of  first 
mortgage  bonds  of  the  company. 

Increase  in  Common  Stock. — The 
stockholders  of  the  Charleston  Consoli- 
dated Railway,  Gas  &  Electric  Com- 
pany, Charleston,  111.,  have  voted  to 
increase  the  authorized  common  stock 
by  the  issuance  of  30,000  shares.  The 
stockholders  have  until  April  19  to  sub- 
scribe to  the  new  stock,  par  value  $50, 
pro  rata. 

Wants    Receiver    at    Chattanooga. — 

Application  for  a  receiver  for  the  Chat- 
tanooga Railway  &  Light  Company, 
controlled  by  the  Clark  interests,  of 
Philadelphia,  has  been  filed  in  the 
United  States  District  Court  by  the 
Commercial  Trust  Company,  Philadel- 
phia, Pa.,  representing  the  holders  of 
$2,790,000  of  the  company's  first  mort- 
gage bonds. 

Wants  to  Refund  W.  F.  C.  Loan. — 
The  United  Railways,  St.  Louis,  Mo., 
has  applied  to  the  Missouri  Public  Serv- 
ice Commission  for  permision  to  issue 
$2,160,000  of  7  per  cent  notes,  the  pro- 
ceeds of  which  will  apply  to  the  pay- 
ment of  the  $3,235,000  loan  granted  by 
the  War  Finance  Corporation.  The 
commission  was  expected  to  act  on  the 
matter  on  April  7. 

Will  Pay  on  Deferred  Coupons. — 
Holders  of  the  general  mortgage  iyi 
per  cent  bonds  of  the  New  Orleans 
Railway  &  Light  Company,  New  Or- 
leans, La.,  have  been  notified  that  the 
Jan.  1  coupons  will  be  paid  upon  pres- 
entation at  the  office  of  the  New  York 
Trust  Company,  New  York.  Three 
months'  interest  in  addition  to  the 
amount  of  the  coupons  will  be  paid. 

Memphis  Note  Holders  Organize. — 
Owners  of  the  two  year  6  per  cent  col- 
lateral notes  of  the  Memphis  (Tenn.) 
Street  Railway,  which  passed  into  the 
hands  of  a  receiver  in  January,  have 
formed  a  protective  committee  consisting 
of  Mortimer  N.  Buckner,  J.  C.  Neff ,  S.  F. 
T.  Brock,  Charles  Counselman,  George 
T.  Ordway  and  John  A.  Langan.  Hold- 
ers of  the  notes  are  urged  to  deposit 
them  with  the  New  York  Trust  Com- 
pany under  an  agreement  dated  March 
12,  1919. 

Mr.  Lippincott  a  P.  S.  C.  Director. — 
At  the  annual  meeting  of  the  stock- 
holders of  the  Public  Service  Corpora- 
tion of  New  Jersey,  Newark,  N.  J.,  on 
April  7,  Heulings  Lippincott,  Camden, 
was  elected  a  director  to  succeed  Hora- 
tio G.  Lloyd,  Philadelphia,  resigfned. 
The  other  directors  were  re-elected.  At 
the  annual  meetings  of  the  subsidiary 
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companies,  the  Public  Service  Railway, 
the  Public  Service  Electric  Company 
and  the  Public  Service  Gas  Company, 
retiring  directors  were  re-elected. 

Income  Bond  Interest  Passed. — As  a 
result  of  the  showing  of  the  Chicago 
(III.)  Railways  for  the  fiscal  year  ended 
Jan.  31,  1919,  the  directors  of  the  com- 
pany on  April  2,  by  taking  no  action 
in  the  matter,  passed  the  annual  inter- 
est of  4  per  cent  payable  on  May  1  on 
the  $2,500,000  of  income  bonds.  The 
meeting  on  April  2  was  the  regular  date 
for  voting  this  interest,  but  since  it  was 
not   earned   it  will   not  be   paid. 

Short  Illinois  Road  Leased. —  The 
Rock  Island  Southern  Railway,  Mon- 
mouth, 111.,  has  leased  the  Galesburg  & 
Western  Railroad  and  will  operate  both 
lines  as  a  single  system.  The  Gales- 
burg &  Western  Railroad  was  formerly 
the  Rock  Island  Southern  Railroad, 
operating  from  Galesburg  to  Monmouth. 
The  Rock  Island  Southern  Railway  op- 
erates from  Monmouth  to  Rock  Island. 
In  order  that  the  different  companies 
might  not  be  confused  the  name  of  the 
Rock  Island  Railroad  was  recently 
changed  to  the  Galesburg  &  Western 
Railroad.  There  will  be  no  change  in 
the  personnel. 

Sale  of  Municipal  Railway  Bonds  Pro- 
posed.—The  utilities  committee  of  the 
City  Council  of  Seattle,  Wash.,  has 
recommended  the  sale  of  $150,000  of 
electric  railway  bonds,  to  facilitate  the 
making  of  necessary  improvements  in 
the  operation  of  the  railway  system 
recently  taken  over  by  the  city  from 
the  Puget  Sound  Traction,  Light  & 
Power  Company.  The  committee  has 
recommended  the  construction  of  tracks 
to  connect  with  both  ends  of  the  East- 
lake  Bridge,  and  the  loan  of  money 
from  the  general  fund  to  the  railway 
construction  fund  to  keep  the  work 
going  until  the  bonds  are  sold. 

Receiver  for  Jackson  Company. — 
The  Jackson  Light  &  Traction  Com- 
pany, Jackson,  Miss.,  a  subsidiary  of 
the  American  Public  Utilities  Com- 
pany, Grand  Rapids,  Mich.,  has  filed  a 


petition  in  bankruptcy  and  E.  E.  Hind- 
man,  an  attorney  of  Jackson,  has  been 
named  receiver  by  Federal  Judge  Ed- 
win Holmes.  Electric  railway  service 
was  discontinued  temporarily,  but  has 
been  resumed  on  order  from  the  court. 
Officiab  of  the  company  have  been 
striving  to  increase  power,  light  and 
gas  rates  and  to  raise  fares  to  7  cents, 
but  the  City  Commission  demanded  that 
service  be  improved  without  increasing 
rates. 

Cities  Service  Stock  Increase  Ap- 
proved.— ^At  the  annual  meeting  of  the 
Cities  Service  Company,  New  York, 
N.  Y.,  held  on  April  8  in  Dover,  Del., 
all  retiring  directors  were  re-elected. 
The  new  board  will  meet  for  organiza- 
tion in  New  York  on  April  16,  when  it 
is  expected  the  present  officers  will  be 
re-elected.  The  stockholders  of  the 
company  approved  the  increase  in  the 
authorized  amount  of  preferred  capital 
stock  from  $100,000,000  to  $150,000,000. 
This  stock  will  be  held  for  future  cor- 
porate requirements  of  the  company, 
including  the  conversion  of  $30,000,000 
principal  amount  of  7  per  cent  conver- 
tible gold  debentures  now  outstanding. 

$200,000  Note  Issue  Approved. — 
The  Board  of  Public  Utility  Commis- 
sioners of  New  Jersey  has  approved  the 
application  of  the  Trenton  &  Mercer 
County  Traction  Corporation,  Trenton, 
for  the  issuance  of  $200,000  of  five 
year  6  per  cent  guaranteed  gold  notes 
in  accordance  with  the  trust  agreement 
of  March  1  last.  The  company  needs 
the  money  for  improvements,  included 
among  which  are  the  following:  Car- 
house,  $12,000;  new  unit  at  power 
house,  $20,000;  oil  reservoir  and  time 
clock  at  the  carhouse,  $7,000;  carpen- 
ter shop  machine  tools,  $3,000;  addi- 
tional power  house  equipment,  $10,000; 
ten  air  equipments  for  cars,  $4,600;  J. 
G.  White,  appraisal,  $5,000;  eighty-five 
fare  boxes,  $6,375. 

Interborough-Metropolltan  Engineer- 
ing and  Accounting  Inquiry. — G.  M.-P. 
Murphy,  chairman  of  the  protective 
committee  for  the  holders  of  the  Inter- 


borough-Metropolltan Company,  New 
York,  4J  per  cent  bonds,  has  sent  out 
a  circular  to  holders  of  the  bonds  call- 
ing attention  to  the  fact  that  interest 
due  on  April  1  has  been  defaulted.  The 
circular  states  the  position  of  the 
holders  of  the  bonds,  and  adds  that  the 
committee  has  arranged  for  a  thorough 
investigation  of  the  property  by  the 
engineering  firm  of  Stone  &  Webster 
and  by  Price,  Waterhouse  &  Company, 
certified  accountants.  It  was  stated 
that  when  the  reports  were  received 
the  committee  would  endeavor  to  form 
some  plan  for  reorganization. 

Common  Stock  Dividend  Passed. — At 
their  meeting  on  April  2  the  directors 
of  the  United  Railways  &  Electric  Com- 
pany, Baltimore,  Md.,  failed  to  declare 
any  dividend  on  the  common  stock  for 
the  present  quarter,  and  postponed 
action  on  the  dividend  until  July.  For 
the  month  of  February  the  company  in 
its  report  to  the  Public  Service  Com- 
mission actually  shows  a  deficit  of 
$50,077  in  fixed  charges.  The  item  of 
"fixed  charges"  includes  the  interest  on 
the  5  per  cent  funding  bonds  and  on  the 
income  4s.  The  interest  on  the  income 
4s,  in  accordance  with  the  indenture, 
is  payable  only  if  earned,  but  it  has 
long  since  come  to  be  regarded  as  an 
actual  fixed  charge,  and  is  cumulative. 
The  report  shows  that  for  the  month  of 
February  the  company  carried  17,540,- 
547  cash  fare  passengers,  and  6,125,681 
transfer  passengers.  The  report  also 
shows  that  approximately  75  per  cent 
of  the  gross  income  was  distributed 
directly  to  service  rendered  the  public 
and  to  taxation.  Nelson,  Cook  &  Com- 
pany, Baltimore,  bankers,  in  comment- 
ing on  the  affairs  of  the  company  in 
their  weekly  review  dated  April  5,  said: 
"W  do  not  for  a  moment  consider 
that  the  United  Railways  &  Electric 
Company  is  in  danger  of  receivership; 
but  we  do  think  that  when  the  experts 
now  going  over  the  company's  books 
present  the  final  results  to  the  Public 
Service  Commission,  the  necessity  for 
prompt  action  will  be  clear  cut  and 
convincing." 


AURORA,  ELGIN  &  CHICAGO  RAILROAD,  AURORA,  ILL. 


Electric  Railway  Monthly  Earnings 


Period 

Im.,  Feb., '19 

~  •     '18 

'19 

'18 


Operating     Operating     Operating 
Revenue       Expenses        Income 


Fixed 
Charges 


Net 
Income 


Im.,  Feb., 
2m.,  Feb., 
2m.,  Feb., 


$179,364  *$I52,352 

140.915  *  1 23, 039 

366,018  *3I9,628 

268,587  •279,319 


J27,002 

17,786 

46,390 

t732 


$38,822  t$n,820 

35,654  tI7,778 

77,622  t3I,232 

71,305  t72,037 


CITIES  SERVICE  COMPANY,  NEW  YORK,  N.  Y. 


1m.,  Feb.,  '19 

Im,  Feb.,  '18 

12m.,  Feb.,  '19 

12m.,  Feb.,  '18 


$1,767,276 

1,849,610 

22,019,868 

19,579,248 


$58,096 

33,521 

576,817 

368,180 


$1,709,180 

1,816,089 

21,443,051 

19,229,068 


$150,099  $1,559,081 

213  1,815,876 

530,261  20,912,790 

2,681  19,226,387 


CLEVELAND, 


PAINESVILLE    &    EASTERN    RAILROAD, 
WILLOUGHBY,  OHIO 


,  Jan., 
,  Jan.. 


$47,536 
40,772 


•$33,477 
•27,973 


$14,059 
92,799 


$16,118 
11,321 


t$2,059 
1,478 


FEDERAL  LIGHT  &  TRACTION  COMPANY,  NEW  YORK,   N.  Y. 


Im.,  Jan.,  '19 
Im.,  Jan.,  '18 


$333,629 
310,344 


•$235,873 
•212,003 


$97,756 
98,341 


$52,099 
50,184 


$45,657 
48,157 


INTERBOROUGH  RAPID  TRANSIT  COMPANY,   NEW  YORK,   N.   Y. 


m.,  Feb., '19  $3,499,170  •$2,361,834  $1,137,336 

Im.,  Feb., '18  3,256,310  •1,812,533  1,443,777 

8m.,  Feb.,  '19  27,265,978  •19,030,215  8,235,763 

8m.,  Feb., '18  26,494,347*14,871,566  11,622,781 

*  Includes  taxes.  t  Deficit. 


$1,548,037  tt$364,638 
1,171,141         t324,159 

11,828,122  tt3,197,327 
8,823,332     $3,153,799 


LAKE  SHORE  ELECTRIC  RAILWAY,  CLEVELAND,  OmO 


Period 

Im.,  Jan.,  '19 
Im.,  Jan.,  *I8 


Im.,  Jan.,  '19 
Im.,  Jan.,  '18 
7m.,  Jan.,  '19 
7m.,  Jan.,  '18 


Operating 
Revenue 

$191,454 
141,554 


Operating     Operating 
Expenses        Income 


•$152,434 
•115,307 


$39,020 
26,247 


Fixed 
Charges 

$35,840 
36,025 


Im.,  Jan., 

Im.,  Jan., 

12m.,  Jan., 

I  2m.,  Jan., 


Im.,  Jan., 

Im.,  Jan., 

12m.,  Jan., 

12m.,  Jan., 


'19 
'18 
'19 
'18 


NEW  YORK  (N.  Y.)  RAILWAYS 

$962,263  •$878,817  $83,446  $280,028 

865,377  ^720,601  144,776  287,627 

6,561,098  *5,81 1,051  750,047  1,947  335 

7,171,482  ^5,418,664  1,752,818  1,978,796 

SAVANNAH  (GA.)  ELECTRIC  COMPANY 

$114,114    *$89,991     $24,123    $26,579 

93,374    *63,183     30,191     25,210 

1,203,631    *882,959    320,672    304  317 

986,494   ^657,868    328,626    291,680 

TAMPA  (FLA.)  ELECTRIC  COMPANY 

$104,648        ^$59,808  $44,840  $5,295 

86,449  ^52,210  34,239  5,083 

1,080,745        *627,874  452,871  61,645 

995,445        *568,169  427,276  56,948 


Net 
Income 

$3,180 
t9,878 


tt$I53,I55 

lt92,933 

tt891,283 

il32,634 


t»2,456 

4,981 

16,355 

36,946 


$39,545 

29,156 

391,226 

370,328 


TWIN  CITY 
Im.,  Feb.,  '19 
Im.,  Feb.,  '18 
2m.,  Feb.,  '19 
2m.,  Feb.,  '18 
*  Includes  taxes. 


RAPID   TRANSIT   COMPANY,    MINNEAPOLIS, 
$829,499        $638,641        $190,858        $147,167 


780,372 
1,704,083 
1,622,096 
t  Deficit. 


604,534 
1,303,460 
1,266,698 


175,838 
400,623 
355,398 


144,919 
309,345 
305,435 


t  Includes  non-operating  income. 


MINN. 

$43,691 
30,919 
91,278 
49,963 
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Traffic  and  Transportation 


Suburban  Fare  Readjustment 

Flat     Suburban     Rates     Suggested     in 
Rhode  Island  to  Replace  Commuta- 
tion or  Excursion  Fares 

A  flat  reduction  in  fares  on  eight 
of  the  long-haul  suburban  lines  of  the 
Rhode  Island  Company,  Providence,  R. 
I.,  approximating  10  cents  between 
terminals  in  most  instances,  is  sug- 
gested in  a  new  schedule  of  rates  filed 
by  the  company  on  April  1  with  the 
Public  Utilities  Commission.  The  lines 
effected  by  the  proposed  rates  include 
the  Buttonwoods,  Chepachet,  Provi- 
dence-Woonsocket,  Providence-Wash- 
ington, East  Greenwich,  Riverside, 
Warren  &  Bristol,  Riverpoint-Rocky 
Point  and  the  Woonsocket-Pascoag 
lines. 

Flat  Fare  Considered  Better 

The  hew  tariffs  are  offered  to  the 
commission  in  compliance  with  its  or- 
der that  the  company  propose  some 
form  of  excursion  or  commutation  rate 
on  the  long-haul  lines  of  heavy  traffic. 
The  trustees  of  the  road  believe  a  flat 
rate  better  for  the  public  than  the  or- 
dinary commutation  or  excursion  rates. 

The  present  rates  will  continue  in 
effect  until  May  1.  The  proposed  rates 
merely  suggested  as  a  basis  for  a  read- 
justment of  the  fares  on  the  heavily 
traveled  suburban  lines.  It  is  sug- 
gested that  they  be  tried  for  three 
months  for  the  purpose  of  building  up 
business,  as  they  are  lower  than  the 
company  can  offer  on  the  present  vol- 
ume of  business. 

Long-haul  lines  upon  which  a  fare  of 
more  than  10  cents  is  charged,  which 
are  not  included  in  the  changes  sug- 
gested, include  the  Providence  and  Dan- 
ielson.  Sea  View,  Smithfield  Avenue, 
Pawtucket-Crescent  Park,  Pawtucket- 
Cumberland  Hill,  Oaklawn  and  the  Cen- 
terdale-Esmond,  via  Smith  Street  and 
Manton  Avenue. 

President  Potter  Explains 

A.  E.  Potter,  president  of  the  com- 
pany in  his  letter  of  transmittal  of  the 
tariffs  to  the  commission,  says: 

A  commutation  rate  is  usually  fixed  by 
reducing  the  price  for  each  zone  traveled, 
while  the  rates  in  the  accompanying  tenta- 
tive form  of  tarilT  effect  a  reduction  by 
a  lengthening  of   the   zone. 

It  is  believed  that  the  submission  of  these 
reduced  rates  in  place  of  commutation  tick- 
ets or  excursion  tickets  is  desirable  on  the 
irrounds  that  the  experience  of  this  com- 
pany and  other  electric  railways  with 
tickets  indicates  that  tickets  can  be  han- 
dled only  at  a  large  expense  for  printing 
and  for  proper  accounting  by  conductors 
and  the  auditing  department,  and  It  is  be- 
lieved that  this  expense  should  be  obviated 
and  the  passengers  given  the  benefit  of  a 
reduced  rate  which  Includes  no  expense  for 
the   printing   and   handling   of   tickets. 

These  rates  are  lower  than  the  mileage 
rate  of  3-cents  on  the  steam  lines  as  now 
operated  by  the  United  States  Railway  Ad- 
mlnistnatloa,   and   are   as   low   as   or   lower 


than,  most  electric  railway  rates  for  similar 
service   throughout   New    England. 

These  rates  are  lower  than  tlie  company 
can  afford  to  offer  on  the  present  volume 
of  business,  and  are  offered  as  an  experi- 
ment for  three  months  trial,  in  the  hope 
that  the  lines  afitected  will  be  so  well  pa- 
tronized, on  account  of  the  low  rates,  that 
the  amount  derived  from  the  business  will 
be  sufficient  to  cover  the  cost  of  service. 

With  the  reduction  of  the  fare  be- 
tween terminals  of  10  cents  on  six  of 
the  eight  lines,  the  company  in  its  pro- 
posed rate  has  made  a  readjustment 
of  the  fares  in  intermediate  zones  by 
extending  the  length  of  the  zones. 


Inquiry  Into  Des  Moines  Service 

In  an  effort  to  prove  that  the  Des 
Moines  (la.)  City  Railway  is  not  com- 
pelled by  financial  reason  to  make  the 
cut  in  service  recently  authorized  by 
Federal  Judge  Martin  J.  Wade  the 
city  of  Des  Moines  has  a  force  of 
experts  and  accountants  going  over  the 
books  of  the  company.  The  investiga- 
tion is  being  conducted  under  the  di- 
rection of  Prof.  E.  W.  Bemis,  who  is 
assisted  by  Walter  Bemis  of  the  Chi- 
cago Rate  &  Utility  Company,  George 
H.  Mathews  of  the  firm  of  Andrew 
Sangster  &  G.  H.  Mathews,  and 
Charles  H.  Pugh,  Chicago. 

Scott  Goodrell,  newly-chosen  railway 
supervisor  of  Des  Moines,  has  pre- 
sented a  demand  to  the  City  Council 
for  drastic  changes  in  the  service  now 
being  furnished  by  the  Des  Moines 
City  Railway.  Among  other  com- 
plaints Mr.  Goodrell  protests  against 
the  skip-stop  plan  and  states  that  it 
has  done  more  to  cause  complaint 
from  patrons  than  the  recent  reduc- 
tion of  service.  He  urges  that  it  be 
abolished.  He  asks  the  City  Council 
to  establish  two  car-loading  berths  at 
all  important  near-side  stops,  having 
them  marked  on  the  pavement.  No 
parking  of  cars  in  these  berths  wotild 
be  allowed,  according  to  Mr.  Goodrell's 
plans.  Mr.  Goodrell  also  proposes 
additional  fare  collectors  on  cars  at 
congested  points  so  that  both  ends  of 
the  cars  could  be  used  for  loading  and 
unloading.  Protection  of  car-riders 
from  motorists  is  also  urged. 

The  Council  has  as  yet  taken  no 
action  of  Mr.  Goodrell's  recommenda- 
tions. 


Platform  Labor  More  Plentiful 

Platform  men  are  available  now 
in  such  numbers  that  the  Portland 
Railway,  Light  &  Power  Company, 
Portland,  Ore.,  is  practically  back  to 
old  standards  of  efficiency,  but  me- 
chanics, machinists  and  painters  are 
still  so  scarce  that  it  is  almost  impos- 
sible to  keep  the  force  up  to  strength. 
So  long  as  the  promise  is  for  fairly 
steady  work  at  the  shipyards  the 
mechanics  prefer  such  work. 


Ten-Cent  Fare  Suggested 

Professor    Richey    Advocates    Dividing 

Washington  Into  Two  Five-Cent 

Zones 

A  zone  system  calling  for  the  pay- 
ment of  an  extra  fare  of  5  cents  by 
patrons  riding  on  cars  into  the  city 
from  the  outer  sections  was  suggested 
by  Prof.  Albert  S.  Richey,  an  expert 
witness  for  the  Washington  Railway 
&  Electric  Company,  Washington,  D. 
C,  in  the  hearing  before  the  Public 
Utilities  Commission  of  the  District  of 
Columbia  on  the  company's  applica- 
tion for  financial  relief.  The  extra  fare 
would  be  cut  down  to  3  cents  by  com- 
mutation. The  zone  line  would  be  2i 
miles  from  the  center  of  traflSc. 

Rexief  or  Receivership 
Professor  Richey  was  called  to  the 
stand  by  the  company  following  testi- 
mony by  its  officers  to  the  effect  that  the 
financial  affairs  of  the  company  were 
in  a  desperate  condition,  and  that  un- 
less relief  should  be  granted,  the  com- 
pany would  be  obliged  to  cease  its 
practice  of  making  good  the  deficits 
of  the  various  subsidiary  companies 
which  serve  the  suburbs.  Such  a 
course  would  mean  a  receivership  for 
these  lines. 

Professor  Richey  said  that  a  zone  sys- 
tem of  fares  as  outlined  by  him,  together 
with  a  1-cent  charge  for  all  trans- 
fers, would  realize  the  company  addi- 
tional revenue  of  about  $600,000  a  year. 
Patrons  riding  wholly  within  either 
zone  would  pay  a  fare  of  only  5  cents. 
Those  crossing  the  zone  line  would 
be  charged  an  additional  fare  of  5 
cents,  hut  this  would  be  cut  down  by 
the  issuance  of  commutation  tickets  for 
3  cents  each.  The  commutation  tick- 
ets would  avoid  the  necessity  of  mak- 
ing change  at  the  zone  line  and  insure 
a  rapid  and  easy  collection  of  the  ex- 
tra fares.  The  witness  said  that  such 
a  system  was  working  successfully  at 
Springfield,  Mass.,  and  Holyoke,  Mass., 
and  that  a  similar  plan  had  been 
worked  out  for  Boston,  but  had  not 
yet  been  put  in  operation  in  that  city. 

President  Ham's  Views 

William  F.  Ham,  president  of  the 
company,  testified  that  in  his  opinion 
the  only  solution  of  the  problem,  pro- 
vided assistance  was  not  given  the  com- 
pany, would  be  the  taking  over  of  the 
lines  by  the  government  and  the  pay- 
ment of  deficits  out  of  the  public  purse. 

When  Mr.  Ham  completed  his  tes- 
timony, representatives  of  the  citizens' 
associations  will  be  heard.  The  latter 
have  announced  their  opposition  to  any 
increase  in  fares  and  will  probably  sug- 
gest that  the  commission  cannot  act 
with  fairness  until  after  the  actual  val- 
uation  of  the   property   is   determined. 

The  commission  completed  the  val- 
uation hearing  only  a  few  days  ago  and 
every  indication  was  given  at  the  time 
that  there  would  be  no  decision  until 
there  was  a  court  ruling  on  the  matter 
of  the  valuation  of  the  Potomac  Electric 
Power  Company. 
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La  Crosse  Six-Cent  Fare  Order  Vacated 

Circuit  Court  Judge  Holds  That  Failure  to  Earn  Fair  Return 
on  Property  Value  Did  Not  Create  "Emergency" 


An  important  decision  regarding 
emergency  fares  was  handed  down  on 
March  21  by  Judge  Ray  E.  Stevens  of 
the  Circuit  Court  of  Hare  County  in 
the  case  of  the  Wisconsin  Railway, 
Light  &  Power  Company.  The  Wis- 
consin Railroad  Commission  had  on 
Sept.  12,  1918,  granted  a  6-cent  fare 
for  this  company  in  La  Crosse  upon 
the  ground  that  an  emergency  existed 
because  the  old  rate  was  insufBcient  to 
cover  operating  expenses,  taxes  and  a 
7i  per  cent  return  on  the  property 
value. 

Judge  Stevens  now  holds,  however, 
that  the  grant  of  a  higher  fare  was 
unlawful  because  no  emergency  ex- 
isted within  the  meaning  of  the  law. 
His  general  argument  is  that  a  utility 
has  no  right  to  an  emergency  rate  that 
will  maintain  its  normal  rate  of  in- 
come, and  that  the  fact  that  a  utility 
has  set  aside  a  substantial  surplus  is 
one  of  much  weight  in  determining 
whether  an  emergency  exists. 

Return  on  Investment  Not 
Considered 

After  citing  various  cases  (Re  In- 
dianapolis Water  Company,  P.  U.  R. 
1919,  A448,460;  re  Lincoln  Traction 
Company,  P.  U.  R.  1919,  D168-171; 
re  Public  Service  Railway,  P.  U.  R. 
1918,  E910,915;  re  The  Milwaukee 
Electric  Railway  &  Light  Company, 
18  W.  R.  C.  R.  681,685;  State  vs.  Lewis 
(Ind.),  P.  U.  R.  1918,  Flll,118),  Judge 
Stevens  remarks  that  it  is  not  sug- 
gested in  any  of  these  cases  that  the 
failure  to  pay  a  return  on  the  fair 
value  of  the  property  is  an  element  to 
be  considered  in  determining  whether 
an  emergency  exists.  No  single  fact, 
in  his  opinion,  is  more  thoroughly  es- 
tablished than  that  a  utility  has  no 
right  to  an  emergency  rate  that  will 
maintain  its  normal  rate  of  income. 
(Re  Empire  Gas  &  Electric  Company 
(Mass.),  P.  U.  R.  1918,  D912;  re 
Long  Island  Railroad  (N.  Y.),  P.  U.  R. 
1918,  A649,  654;  re  Public  Service 
Railway,  P.  U.  R.  1918,  E910,  915; 
re  Queens  Borough  Gas  &  Electric 
Company,   P.   U.   R.    1918,   F672,   881.) 

Judge  Stevens  found  but  one  case  in 
"which  returns  on  capital  invested  were 
considered  in  fixing  emergency  rates, 
and  then  only  upon  the  ground  that 
such  returns  were  essential  to  "sustain 
its  credit  ...  to  the  end  that 
essential  capital  for  additional  facil- 
ities to  meet  the  public  demands  or 
needs  may  be  secured  upon  reasonable 
terms."  (Re  Georgia  Railway  &  Power 
Company,  P.  U.  R.  1918,  F624,  632.) 
There  is  no  proof,  he  says,  that  capi- 
tal is  needed  to  make  extensions  or 
procure  additional  facilities  to  serve 
the  public  at  La  Crosse.  Even  under 
such  a  state  of  facts  the  most  that 
should  be  considered  in  determining 
whether  an  emergency  existed  is  the 
amount  of  interest  payable  upon  the 
funded  debt  properly  chargeable  to  the 


electric  railway  property,  but  not  a 
return  of  7i  per  cent  on  the  value  of 
the  property. 

Railway  and  Lighting  Surplus 
Affects  Case 

During  the  six  years  1913-1918  the 
company,  after  deducting  operating  ex- 
penses, taxes  and  depreciation,  earned 
an  average  of  7.03  per  cent  on  the 
property  value.  On  June  30,  1916,  it 
had  a  surplus  of  $111,626,  and  on  June 
30,  1918,  a  depreciation  reserve  of 
$93,797  and  a  sinking  fund  reserve  of 
$22,249.  In  October  and  November, 
1918,  the  operating  revenues  under  the 
new  6-cent  fare  exceeded  operating 
expenses  and  taxes  by  only  $1,129,  an 
amount  insufficient  to  provide  for  3  per 
cent  depreciation. 

Judge  Stevens  believes  that  under 
such  a  financial  record  it  cannot  be 
said  that  an  emergency  existed.  He 
adds  that  the  setting  aside  of  a  sub- 
stantial   surplus    is    a    fact    of    much 


weight  in  determining  the  existence  of 
an  emergency  and  that  no  commission 
has  stated  the  rule  more  clearly  than 
the  Wisconsin  Railroad  Commission, 
when  it  said: 

Where  a  utility  has  been  able  to  ac- 
cumulate a  proper  surplus  after  meeting 
the  charges  entering  into  the  cost  of  service, 
including  a  fair  return  on  the  investment, 
consumers  may  be  said  to  have  insured 
the  utility  against  fluctuating  conditions  of 
a  more  or  less  temporary  nature.  In  such 
cases,  in  order  that  emergency  relief  rhight 
reasonably  be  granted  by  the  commission, 
there  would  have  to  be  a  showing  that  the 
emergency  alleged  was  of  a  more  serious 
nature  and  the  losses  incident  thereto  great- 
er in  relation  to  the  total  business  than 
would  be  required  to  constitute  an  emer- 
gency in  the  case  of  a  utility  which  had 
been  operating  with  little  or  no  margin 
above  the  actual  cost  of  service. 

The  facts  found  by  the  commission 
in  the  La  Crosse  case,  therefore,  are 
considered  by  Judge  Stevens  to  fail  to 
establish  an  emergency  which  threatens 
"serious  loss  or  inconvenience  to  the 
public  directly,  or  indirectly  through 
loss  to  the  company  involved."  This 
is  the  test  which  the  Wisconsin  com- 
mission prescribed  in  the  Manitowoc 
Gas  Company  case  (19  W.  R.  R.  832, 
835),  quoted  above.  The  6-cent  fare 
order  is  therefore  vacated. 


Twelve-Day  Suspension  in  Saginaw 

Peanut  Politics  in  Fare  Case  Disrupts  Business  Life  of 
Entire  Michigan  Community 


Local  electric  railway  service  has 
been  restored  in  Saginaw,  Mich.,  by  the 
Saginaw-Bay  City  Railway  after  a 
cessation  of  twelve  days.  To  be  exact 
the  shut  down  lasted  from  midnight  on 
March  15  to  noon  on  March  28.  The 
story  is  one  in  which  local  politics 
played  a  large  part,  with  the  railway 
company  deciding  to  suspend  entirely 
rather  than  submit  to  unreasonable  de- 
mands or  permit  itself  to  be  used  as  a 
buffer.  It  is  a  study  in  peanut  politics 
such  as  has  made  men  like  Bryce  doubt 
the  efficiency  of  the  American  political 
system  as  it  concerns  local  municipal 
administration. 

The  Story  Unfolds  Itself 
Interwoven  in  the  story  is  much  lo- 
cal history.  It  properly  has  its  begin- 
ning on  March  12,  1918,  when  the  rail- 
way petitioned  the  City  Council  asking 
for  authority  to  increase  fares  to  6 
cents.  At  that  time,  the  cash  fare  in 
Saginaw  was  5  cents,  with  regular  tick- 
ets at  six  for  25  cents  and  school  and 
labor  tickets  at  eight  for  25  cents. 
Regular  tickets  were  good  at  all  times, 
labor  tickets  were  accepted  between  the 
hours  of  5.30  a.  m.  and  7.30  a.  m.  and 
5.30  p.  m.  and  6.30  p.  m.,  and  school 
tickets  were  accepted  from  children  at- 
tending public  schools  on  school  days. 
These  rates  were  fixed  in  the  franchise 
to  the  company  granted  on  Oct.  16, 
1893. 

On  the  same  date  that  the  company 
filed  its  petition  with  the  City  Council, 
it  began  a  series  of  educational  talks  in 
the  daily  newspapers,  setting  forth  in 
detail  all  facts  connected  with  its  op- 
eration and  showing  why  the  increase  in 
fare  was  necessary.  The  City  Council 
engaged  Prof.  M.  E.  Cooley  of  the  Uni- 


versity of  Michigan,  to  appraise  the  rail- 
way property  in  Saginaw  and  verify  the 
statements  made  by  the  company  with 
reference  to  the  costs  of  operation,  etc. 
A  complete  report  upon  the  situation 
was  presented  to  the  City  Council  on 
June  24,  1918,  by  Professor  Cooley. 
This  report  showed  conclusively  that  the 
6-cent  fare  requested  by  the  company 
was  fully  justified. 

Accordingly  the  City  Council  on  July 
2,  1918,  passed  an  ordinance  granting 
the  company  the  relief  asked  for  and 
establishing  a  straight  6-cent  fare  for 
all  passengers  in  place  of  the  former 
rates  of  fare.  The  ordinance  became  ef- 
fective on  July  16,  1918,  and,  on  this 
date,  the  company  inaugurated  the  6- 
cent  cash  fare,  selling  tickets  at  the 
rate  of  five  for  30  cents  merely  as  a 
matter  of  convenience  for  the  public. 

In  the  fall  of  1918,  a  vacancy  oc- 
curred in  the  City  Council  and  a  new 
commissioner  was  elected.  This  new  com- 
missioner made  an  effort  to  have  the 
City  Council  revoke  the  6-cent  fare  or- 
dinance, but  his  efforts  were  unsuccess 
ful.  He  then  instigated  petitions  pro- 
viding for  the  submission  to  the  people 
of  a  measure  to  revoke  the  ordinance. 
The  charter  of  the  city  of  Saginaw  pro- 
vides that  any  ordinance  shall  be  sub- 
mitted to  the  people  if  25  per  cent  of 
the  electors  petition  to  have  the  same 
done.  The  new  commissioner  secured 
the  requisite  number  of  signers  to  the 
petitions  and  the  ordinance  to  repeal 
the  6-cent  fare  ordinance  was  submitted 
to  the  electors  on  March  5  and  was 
passed,  to  become  effective  on  March 
16. 

The  company  had  previously  stated 
to  the  City  Council  and  also  to  the  pub- 
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lie  through  the  newspapers  that,  if  the 
6-cent  fare  was  revoked,  it  would  be 
obliged  to  cease  operation,  as  it  was 
financially  unable  to  operate  at  the  old 
rates  of  fare.  At  midnight,  therefore, 
on  March  15,  the  cars  were  run  into  the 
carhouses  and  the  operation  of  all  city 
railway  service  in  Saginaw  was  dis- 
continued. 

Personal  Encounter  in  Council 

The  City  Council  then  served  notice 
on  the  company  that,  if  service  was  not 
resumed,  the  franchise  would  be  for- 
feited. Two  days  later,  the  City  Coun- 
cil found  that  the  franchise  provided 
that  thirty  days'  notice  was  necessary, 
in  order  to  forfeit  the  grant  and  this 
action  of  the  Council  did  not,  therefore, 
tend  to  relieve  the  situation  in  any  way. 
The  company  was  still  continuing  to 
operate  its  interurban  lines  in  and  out 
of  the  city  and  the  City  Council  then 
served  notice  upon  the  company  that  it 
would  apply  to  the  courts  for  an  injunc- 
tion to  stop  the  interurban  cars.  This 
threat  it  was  found  impossible  to  carry 
out  as  the  operation  of  the  interurban 
cars  could  not  be  discontinued  as  long 
as  the  company  held  its  franchise  in  the 
city. 

Meanwhile  the  daily  meetings  of  the 
City  Council  reflected  much  bitterness. 
Hostility  was  evinced  toward  the  new 
commissioner  by  the  other  members  of 
the  City  Council.  One  of  these  meet- 
ings ended  in  a  personal  encounter  be- 
tween the  newly-elected  commissioner 
and  the  city  attorney.  On  the  following 
morning  the  city  attorney  resigned, 
leaving  the  city  without  any  legal  ad- 
visor  in   the   controversy. 

The  commercial  and  industrial  life 
of  the  city  was,  of  course,  very  se- 
riously affected  and  a  meeting  of  the 
directors  and  members  of  the  Saginaw 
Bo^rd  of  Commerce  and  Saginaw 
Manufacturers'  Association  was  held, 
in,  order  to  see  if  anything  could  be 
done  to  provide  for  the  resumption  of 
service.  The  business  interests  and 
other  intelligent  members  of  the  com- 
munity favored  the  retention  of  the 
6-cent  fare  by  the  company,  but  the 
radical  element  bitterly  opposed  this 
course.  The  business  interests,  there- 
fore, felt  that  a  few  days  more  without 
railway  service  would  demonstrate  to 
everyone  the  need  of  service  and  edu- 
cate many  people  to  the  fact  that  they 
must  pay  a  fair,  price  for  railway  ac- 
commodations in  case  they  wanted  the 
company  to  continue  to  operate. 

A  proposition  was  then  brought 
forth  by  the  Saginaw  Board  of  Com- 
merce and  the  Saginaw  Manufacturers' 
Association  providing  for  the  circulat- 
ing of  petitions  asking  the  City  Council 
to  grant  a  temporary  compromise  rate 
of  fare  of  6  cents  cash,  with  regular 
tickets  at  nine  for  50  cents  and  school 
and  labor  tickets  at  five  for  25  cents. 

Order  Again  Prevails 
The  Saginaw  County  War  Board, 
which  had  taken  charge  of  the  different 
Liberty  Loan  and  Red  Cross  campaig^is, 
was  called  together  and  started  out  to 
secure  the  signatures  of  some  15,000  or 
20,000  names  to  these  petitions.    Mean- 


while, several  days  had  elapsed  and  the 
City  Council  had  retained  the  services 
of  another  attorney  and  decided  to  ap- 
ply to  the  Saginaw  Circuit  Court  for  a 
mandatory  injunction  to  compel  the 
company  to  resume  operation  at  the  old 
rates  of  fare.  Application  was  made 
to  the  court  for  this  injunction  on 
March  28,  and  a  temporary  order  was 
issued.  Service  was  then  resumed  at 
noon  on  March  28,  the  old  rates  of  fare 
being  in  effect  until  the  case  is  heard 
and  a  decision  has  been  rendered  by 
the  courts. 


Columbus   Withholds   Relief 

The  railway  relief  ordinance  intro- 
duced in  the  Council  of  Columbus,  Ohio, 
by  Councilmen  A.  E.  Griflfin  on  March 
17,  failed  of  approval  in  Council  com- 
mittee session  on  April  4  by  a  vote 
of  four  to  two. 

The  two  ordinances  provided  for  six 
tickets  for  a  quarter  with  transfers  on 
payment  of  5-cent  cash  fare  and  the 
Columbus  Railway,  Power  &  Light 
Company  had  agreed  that  if  they  were 
passed  it  would  spend  |500,000  for  bet- 
terments. One  of  the  ordinances  cov- 
ers the  Central  Market  lines  and  the 
other  remainder  of  the  lines  operated 
by  the  company. 

In  voting  for  the  ordinance.  Council- 
man Lamneck  explained  that  he  was 
against  the  5-cent  transfer  provision, 
but  did  not  wish  to  be  a  party  to  the 
wrecking  of  any  industry.  He  asked 
why  the  issue  was  not  submitted  to  a 
referendum.  Councilman  Weinland  said 
that  he  was  in  favor  of  giving  some 
form  of  relief  to  the  railway  but  could 
not  approve  the  terms  embodied  in  the 
Griffin  ordinance. 

Charles  L.  Kurtz,  president  of  the 
company,  and  John  L.  Wilson,  its  at- 
torney, spoke  in  favor  of  the  ordi- 
nances. President  Kurtz  said  that  un- 
less relief  was  granted  immediately  the 
company  would  go  hopelessly  in  debt 
and  the  service  would  suffer. 


Pacificator  Wanted  for  Iowa 

With  the  end  in  view  of  bringing  to 
a  close  the  difficulties  existing  between 
the  city  of  Des  Moines  and  the  Des 
Moines  (la.)  City  Railway  the  Cham- 
ber of  Commerce  of  Des  Moines  has 
petitioned  the  Legislature  of  Iowa  for 
the  appointment  of  a  commission  or 
other  body  whose  duties  would  be  to 
settle  disputes  between  municipalities 
and  their  public  utilities. 

The  petition  states  that  a  body  is 
needed  which  is  free  from  political  in- 
fluence to  act  as  the  judge  in  such 
cases  and  urges  that  on  account  of  the 
condition  now  applying  in  Des  Moines 
action  should  be  taken  before  the  ad- 
journment of  the  present  session  of  the 
Legislature. 

The  petition  in  part  asks  for  a  body 
to  "fix  and  determine  fair  and  reason- 
able rates  of  fare  under  such  rules 
and  regulations  as  will  protect  and 
safeguard  the  interests  of  the  people 
and  at  the  same  time  permit  sufficient 
earnings  to  take  care  of  all  operating 
costs,  reasonable  depreciation  and  fixed 


charges,  and  insures  adequate  and 
satisfactory  service  unaffected  by  po- 
litical influence." 

A  bill  to  increase  the  size  and  powers 
of  the  present  Railroad  Commission  of 
Iowa  was  introduced  early  in  the  pres- 
ent session,  but  was  fought  by  the 
municipalities.  It  was  withdrawn  sev- 
eral weeks  ago  without  reaching  debate 
before  the  Legislature. 


Commission  Regulates  the  Jitney 

The  Public  Service  Commission  of 
Massachusetts  has  issued  an  order 
amending  local  rules  and  regulations 
governing  the  operation  of  jitneys  in 
Maiden,  Salem,  Lynn,  Lawrence,  Hav- 
erhill, Newburyport,  Brockton,  New 
Bedford,  Nahant  and  Swampscott.  The 
action  was  taken  under  the  statutes 
which  give  the  board  the  power  to 
review,  approve  or  amend  such  regula- 
tions. The  order  consists  of  19  sec- 
tions, including  much  detail  of  no 
general  interest.  The  principal  regu- 
lations are  as  follows: 

Jitneys  shall  be  mechanically  inspected 
btfore  licenses  are  issued  for  their  oper- 
ation, and  once  every  six  months  there- 
after. They  must  be  kept  in  a  safe  and 
sanitary  condition  at  all  times.  Their  oper- 
ators shall  be  not  under  twenty-one  years 
of  age  and  shall  pass  an  examination  as 
to  fitness  for  the  work.  Each  vehicle  shall 
carry  signs  telling  its  route,  fare  charged 
and    schedule    of   trips. 

Individuals  or  companies  operating  jit- 
neys must  give  bonds  sufficient  to  meet 
final  judgments  for  injury  or  death  to  per- 
sons injured  in  consequence  of  accident  in 
which  the  car  was  involved  or  for  damage 
to  property.  The  amount  of  these  bonds 
shall  range  from  $2,500  for  a  vehicle  seat- 
ing Ave  persons  or  fewer  and  $500 
for  each  additional  passenger  seat. 
Carrying  more  than  the  seating  capacity 
of  a  car  is  prohibited.  Vehicles  must 
be  operated  regularly  for  not  less  than 
twelve  consecutive  hours  every  day, 
and  must  be  equipped  with  extra  tires, 
with  skid  chains,  etc.  Rules  are  prescribed 
relative  to  the  character  of  operatois  and 
their  deportment  while  operating  their  cars. 


Seattle  Stops  Free  Riding 

Several  of  the  recommendations  made 
by  Superintendent  Thomas  F.  Mur- 
phine  for  improvements  in  the  opera- 
tion of  the  Seattle  (Wash.)  Municipal 
Railway  have  met  with  strong  opposi- 
tion. The  announcement  that  no  more 
free  rides  would  be  furnished  on  the 
municipal  railway  system  brought  a 
storm  of  protest  from  the  members  of 
the  police  and  fire  departments,  who 
state  that  they  were  assured  by  Mayor 
Ole  Hanson  last  fall  that  the  practice 
of  free  rides  for  them  would  be  con- 
tinued. In  a  report  on  traction  earn- 
ings submitted  in  October  of  last  year, 
Superintendent  Murphine  showed  that 
the  railway  lost  approximately  4,- 
000,000  fares  in  1918  on  account  of  free 
rides  to  firemen,  policemen,  general  city 
employees,  etc. 

The  proposed  new  traffic  ordinances 
recommended  by  Mr.  Murphine  are  also 
meeting  with  opposition.  The  Chamber 
of  Commerce  Civic  Bureau,  in  oppos- 
ing the  measure,  states  that  it  is  too 
drastic  and  would  work  unnecessary 
hardships,  and  expresses  the  belief  that 
a  more  conservative  amendment  may  be 
worked  out  that  will  bring  satisfactory 
results. 
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Transportation 
News  Notes 


Wants  Return   to  Five-Cent  Fare. — 

The  Council  of  Ottumwa,  la.,  has  passed 

an  ordinance  recommending  a  return  to 

a  5-cent  fare.     A  6-cent  fare  was  al- 
lowed the   Ottumwa   Railway   &   Light 

Company  on  Dec.  23. 

One-Man  Cars  Considered  for  Bos- 
ton.—  The     trustees     of     the     Boston 

(Mass.)   Elevated  Railway  are  making 

an    exhaustive    study    of   the    one-man 

car  with  reference   to  possible   use   on 

lines  of  lighter  traffic. 

Six  Cents  in  Lawrence. — The  Public 

Utilities    Commission    of    Kansas    has 

authorized    the    Lawrence    Railway    & 

Light  Company  to  charge  6  cents  for  a 

period  of  six  months.     At  the  end  of 

that  period  the  commission  will  decide 

whether  the  rate  is  to  be  continued. 

Files  Ten-Cent  Fare  Tariff.— The 
Massachusetts  Northeastern  Street 
Railway,  Haverhill,  Mass.,  has  filed   a 

tariff  with  the  Public  Service  Commis- 
sion proposing  to  increase  the  single 
cash  fare  from  6  cents  to  10  cents, 
effective  May  7.  There  will  be  no  in- 
crease in  the  price  of  tickets. 

Six  Cents  in  Spokane. — The  Public 
Service  Commission  of  Washington  has 
authorized  the  Spokane  &  Inland  Em- 
pire Railroad  and  the  Washington 
Water  Power  Company  to  charge  a  6- 
cent  fare.  This  order  followed  the  re- 
quest of  the  companies  for  an  increase 
in  fare  from  5  cents  to  7  cents. 

Ten-Cent  Fare  Unprofitable.—  The 
Tiffin,  Fostoria  &  Eastern  Electric  Rail- 
way will  not  remove  its  tracks  in  Tiffin 
until  the  Chamber  of  Commerce  and  in- 
dustrial heads  hold  a  conference.  An 
effort  will  be  made  to  persuade  the 
company  to  continue  operating  cars  at 
a  10-cent  fare.  The  company  says  it 
is  losing  money. 

Fare  Bill  Passed  by  Assembly. — The  speech  made  a  strong  plea  for  the  re- 
so-called  Carson-Martin  fare  bill  has  moval  of  the  fare  question  from  poll- 
passed   the   New  York   Assembly  with    tics  and  for  a  fair  settlement  upon  its 


Ten  Cents  in  Yakima. — After  the 
hearing  in  regard  to  the  proposed  100 
per  cent  increase  in  fare  on  city  pas- 
senger lines  of  the  Yakima  Valley 
Transportation  Company,  North  Ya- 
kima, Wash.,  E.  F.  Blaine,  chairman 
of  the  Public  Service  Commission,  an- 
nounced a  rate  of  10  cents  cash  fare,  8 
cents  for  tickets  and  4  cents  for  chil- 
dren would  go  into  effect  on  April  1. 
Those  fares  will  be  in  effect,  unless  a 
change  appears  necessary,  for  a  period 
of  one  year  thereafter. 

Attractive  Employment  Offered  in  De- 
troit.—The  Detroit  (Mich.)  United  Rail- 
way is  advertising  for  men  available 
to  act  as  motormen  and  conductors. 
The  shortage  is  relatively  as  great  now 
as  it  was  when,  owing  to  the  scarcity 
of  men  who  had  joined  the  fighting 
forces  or  entered  munition  and  allied 
plants,  the  way  was  opened  for  the 
employment  of  women  as  conductors. 
Since  then,  however,  schedules  have 
been  materially  increased.  The  opening 
up  of  other  fields  of  endeavor  has  re- 
sulted in  a  realignment  of  the  working 
forces  with  the  result  that  the  company 
has  many  vacancies. 

L  T.  S.  Increases  Freight  Service. — 

The  Illinois  Traction  System,  Peoria, 
111.,  will  add  three  fast  freight  trains  to 
its  service,  these  trains  to  operate  be- 
tween St.  Louis  and  Peoria  and  St. 
Louis  and  Decatur.  Officials  of  the 
Illinois  Traction  System  found  that  in- 
creasing business  necessitated  greater 
hauling  capacity  and  more  especially 
rapid  service.  A  fast  freight  will  leave 
Peoria  at  9  p.  m.  and  will  arrive  in  St. 
Louis  at  6  a.  m.  and  the  same  time  will 
be  made  by  a  train  running  from  St. 
Louis  to  Peoria.  A  fast  freight  will 
leave  St.  Louis  at  9  p.  m.  and  will  ar- 
rive at  Decatur  at  7.30  o'clock  the  next 
morning. 

Real  Estate  Owners  and  Railways. — 

P.  S.  Arkwright,  president  Georgia 
Railway  &  Power  Company,  Atlanta, 
Ga.,  in  a  recent  address  before  the 
Atlanta  Real  Estate  Board  explained 
in  detail  the  financial  needs  of  his  com- 
pany and  the  reasons  why  home-owners 
should  be  interested  in  its  welfare.      The 


one  vote  to  spare.  This  measure  is  de- 
signed to  amend  the  Public  Service 
Commission  law  by  extending  the  juris- 
diction of  the  Public  Service  Commis- 
sions over  the  rates,  fares  and  charges 
of  electric  railways  fixed  by  agreement 


with  local  authorities,  notwithstanding    company's  case. 


merits.  Although  the  Georgia  Railroad 
Commission  and  the  War  Labor  Board 
both  emphasized  the  urgent  need  of  a 
higher  fare  through  a  franchise  modi- 
fication, the  City  Council  of  Atlanta  has 
steadily,  it  is  said,  refused  to  hear  the 


limitations   that   are   imposed   in   their 
franchises. 

Collision  on  Washington  Interurban. 
— Two  interurban  cars,  one  running 
fron\  Everett  and  the  other  to  Everett, 
met  in  a  head-on  collision  at  Lake  Bal- 
linger  on  March  24.  No  passengers 
were  killed,  but  every  one  was  more 
or  less  seriously  injured.  The  impact 
of  the  two  cars  resulted  in  their  being 
telescoped.  One  car  was  of  wood,  and 
the  other  of  steel.  The  cars  were  the 
property  of  the  Puget  Sound  Traction, 
Light  &  Power  Company. 


Mobile  May  Ask  More. — The  Mobile 
Light  &  Railway  Company,  Mobile, 
Ala.,  is  advertising  a  meeting  of  the 
stockholders  for  April  28  to  amend  the 
charter  of  the  company  so  as  to  elim- 
inate reference  to  a  fixed  fare  of  5 
cents  and  to  insert  in  lieu  thereof  the 
provision:  "The  compensation  which 
shall  be  charged  and  received  for  the 
carriage  of  passengers  shall  be  such  as 
may  from  time  to  time  be  fixed  by  con- 
tract vrith  the  city  of  Mobile,  or,  in  the 
absence  of  such  contract,  by  the  Ala- 
bama Public  Service  Commission.     The 


directors  of  the  company  have  already 
adopted  a  resolution  declaring  that 
such  amendment  is  desirable.  It  now 
remains  only  for  the  stockholders  to 
act,  and  the  company  will  go  before 
the  City  Commission,  it  is  expected, 
asking  for  a  fare  of  6  cents  or  more. 

Injunction  in  South  Carolina  Fare 
Case. — A  temporary  injunction  has  been 
issued  restraining  the  Railroad  Com- 
mission and  the  Attorney  General  of 
South  Carolina  from  taking  steps  to 
enforce  the  order  of  the  commission 
relative  to  the  rates  on  the  Charleston- 
Isle  of  Palms  Traction  Company's  line 
at  Mount  Pleasant,  Moultrieville,  At- 
lanticville  and  on  the  Isle  of  Palms. 
In  an  order  promulgated  recently  by 
the  Railroad  Commission  the  petition 
of  the  Charleston-Isle  of  Palms  Trac- 
tion Company  for  an  increase  in  fares 
was  refused,  and  the  matter  was  turned 
over  to  the  Attorney-General  to  force 
compliance  with  the  order  of  the  com- 
mission of  Oct.  2,  1918,  directing  that 
not  more  than  3  cents  be  charged  for 
transportation  over  the  railway.  The 
company  considered  this  unreasonable 
and  confiscatory  and  appealed  to  the 
courts  for  relief. 

New  York  City's  Belligerent  Attitude. 
— An  affidavit  by  Corporation  Counsel 
William  P.  Burr  of  New  York  City  con- 
cerning the  attitude  of  the  city  toward 
the  New  York  Railways,  now  in  the 
hands  of  a  receiver,  and  the  action  the 
city  will  take  should  the  Legislature 
vest  the  Public  Service  Commission  with 
authority  to  increase  fares  has  just  been 
put  at  the  disposal  of  the  court,  the 
receiver,  the  commission,  and  others 
who  may  have  direct  interest  in  the 
matter.  If  the  Legislature  acts  favor- 
ably on  the  pending  bin  providing  for 
a  fare  increase  it  will  meet  with  the 
active  opposition  of  the  city  and  steps 
will  be  taken  to  test  the  validity  of  the 
act  in  the  courts.  There  is  also  a  warn- 
ing to  the  receiver  with  regard  to  the 
attitude  of  the  city  should  it  be  decided 
by  the  railway  interests  involved  to 
segregate  the  properties  now  leased. 

Wants  Increase  Pending  Final  Deter- 
mination.— The  International  Railway, 
Buffalo,  N.  Y.,  on  April  4,  made  an  ap- 
plication to  the  Public  Service  Commis- 
sion for  the  Second  District,  for  a  mod- 
ification of  its  order  suspending  until 
April  30  interurban  fares  and  asking 
that  it  may  be  permitted  to  put  the  sus- 
pended fares  into  operation  provided 
the  company  gives  a  bond  and  makes 
provision  to  refund  amounts  in  excess 
of  amounts  finally  determined  as  legal 
fares.  The  commission's  investigation 
of  the  tariff  against  which  complaints 
were  filed  by  Lockport,  Tonawanda, 
North  Tonawanda  and  La  Salle  was  in- 
terrupted on  March  27  when  Justice 
Sears'  order  was  served  upon  Chairman 
Hill  in  proceedings  for  a  writ  of  pro- 
hibition against  the  commission  and 
the  railway.  This  order  has  since  been 
modified.  The  railway  claims  that  it 
has  operated  its  interurban  division  at 
a  net  loss  of  $116,000  a  year  and  that 
the  suspension  order  prevents  the  com- 
pany from  receiving  increased  fares  of 
approximately  $23,000  a  month. 
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Personal  Mention 


New  P.  R.  T.  Operator 

G.    A.    Richardson    Is    Made    Superin- 
tendent of  Transportation  Follow- 
ing Call  to  Philadelphia  on 
Special  Assignment 

G.  A.  Richardson,  general  superin- 
tendent of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle, 
Wash.,  as  announced  briefly  in  the 
Electric  Railway  Journal  for  April 
5,  has  accepted  the  position  of  superin- 
tendent of  transportation  of  the  Phila- 
delphia (Pa.)  Rapid  Transit  Company. 
It  is  expected  that  he  will  assume  the 
duties  of  his  new  office  on  April  16. 

Mr.  Richardson  has  been  unusually 
successful  in  his  handling  of  transpor- 
tation matters  on  the  Pacific  Coast  and 
on  other  properties  with  which  he  has 
been  connected  with  the  result  that  his 


G.   A.   RICHARDSON 


advice  and  help  have  been  solicited  in 
connection  with  the  solution  of  prob- 
lems in  a  number  of  cases  arising  in 
other  cities.  In  some  of  these  instances 
he  has  acted  merely  as  consultant,  while 
in  others  has  fallen  to  him  the  task  of 
supervising  the  whole  undertaking. 

More  than  a  year  ago  the  Emer- 
gency Fleet  Corporation  summoned 
Mr.  Richardson  to  Philadelphia  to 
help  solve  the  transportation  problem 
of  the  Hog  Island  shipyard.  In  Sep- 
tember, 1917,  Hog  Island  was  an  unin- 
habited marsh  on  the  lower  Delaware 
with  no  transportation  facilities,  and 
was  in  this  condition  when  it  was 
selected  as  the  site  for  the  world's 
largest  shipyard.  The  system  of  trans- 
portation devised  combined  steam, 
electric  and  ferry  service.  Five  months 
after  Mr.  Richardson's  visit  Hog  Island 
had  80  miles  of  tracks  and  18  miles  of 
roadway  within  the  confines  of  the  yard. 

Long  before  his  retention  in  connection 
with  this  work,  however,  Mr.  Richard- 
son's unusual  talent  had  received  recog- 
nition outside  the  organization  with 
which  he  was  permanently  connected. 


Thus  he  was  asked  to  assist  in  connec- 
tion with  the  affairs  of  the  Rochester 
(N.  Y.)  surface  lines,  and  in  1914  made 
an  extensive  investigation  and  report 
on  the  transportation  facilities  of  the 
Chicago  Elevated  Railways.  When  F.  P. 
Royce  was  made  general  manager  of 
the  Brooklyn  (N.  Y.)  Rapid  Transit 
Company,  following  the  receivership,  he 
summoned  Mr.  Richardson  to  New  York 
to  investigate  and  report  as  to  the 
facilities  of  that  company.  He  was 
unable  to  investigate  anything  but  the 
elevated  and  subways,  however,  owing 
to  other  demands  upon  his  time,  but  he 
gave  more  than  a  month  to  that  work. 
Mr.  Richardson  was  born  in  Boston, 
Mass.,  in  1882.  He  was  educated  in  the 
public  schools  of  the  cities  of  Newton 
and  Boston,  Mass.,  and  was  graduated 
from  the  Mechanic  Arts  High  School  in 
1900.  He  returned  there  and  took  a 
post-graduate  course  in  machine  shop 
work  and  mechanical  drafting  until 
February,  1901,  when  he  entered  the 
employ  of  the  Boston  (Mass.)  Elevated 
Railway  at  the  Sullivan  Square  shops, 
working  on  the  installation  of  electric 
equipment  in  the  new  elevated  cars  up 
to  and  shortly  after  the  time  the  ele- 
vated division  began  operation.  He  was 
later  transferred  to  the  train  service  as 
a  motorman,  at  the  same  time  giving 
his  spare  time  to  working  on  car  repairs 
with  the  mechanical  department  on  sur- 
face cars  at  the  North  Cambridge  car- 
house,  where  he  was  located.  During 
1902  and  1903  he  worked  in  the  power 
stations  of  the  company  in  various 
capacities.  During  the  summer  of  1903 
he  was  transferred  into  the  electrical 
engineering  department  and  remained 
there  until  September,  1904,  when  he 
accepted  a  position  with  the  Boston  & 
Northern  Street  Railway  as  inspector 
of  car  repairs  in  charge  of  the  Lynn 
Division.  In  May,  1905,  he  went  to 
work  for  Stone  &  Webster  as  assistant 
superintendent  of  the  Houghton  County 
Street  Railway,  Houghton,  Mich.  On 
Nov.  1,  1906,  he  was  promoted  to  the 
position  of  superintendent  of  that  com- 
pany and  remained  at  Houghton  until 
Jan.  1,  1910,  when  he  was  transferred 
to  Seattle  as  assistant  superintendent 
of  transportation.  On  Dec.  1,  1910,  he 
was  promoted  to  superintendent. 


Seattle  Operating  Heads 
Announced 

Operating  heads  of  the  municipal 
street  railway  at  Seattle,  Wash.,  have 
been  announced  as  follows: 

Superintendent — Thomas  F.  Mur- 
phine. 

Assistant  superintendent  —  Edward 
D.  O'Brien. 

Superintendent  of  transportation — 
D.  W.  Henderson,  formerly  with  the 
Puget  Sound  Traction,  Light  &  Power 
Company. 


Assistant  superintendent  of  trans- 
portation— R.  E.  Furse. 

Construction  and  maintenance — chief 
engineer — J.  J.  Wettrick. 

Mechanical  department — superinten- 
dent of  rolling  stock  and  shops — A.  D. 
Campbell,  formerly  witli  the  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany. 

Assistant  superintendent  of  rolling 
stock  and  shops — A.  Flanigan. 

General  carhouse  foreman — H.  J. 
Stith. 

Georgetown  general  shop  foreman — 
Albert  Pohl. 

Accounting  department — Auditor — 
Allan  B.  Hiatt. 

Clerical  department — head  clerk — 
Mrs.  W.  J.  Biggar. 


Thomas  F.  Murphine,  superintendent 
of  public  utilities  of  the  city  of  Seattle, 
Wash.,  became  the  active  head  of  that 
city's  extended  municipal  electric  rail- 
way system,  vnth  a  trackage  of  224 
miles,  on  April  1,  when  the  city  com- 
pleted the  purchase  of  the  railway  lines 
of  the  Puget  Sound  Traction,  Light  & 


T.   F.    MURPHINE 


Power  Company.  Mr.  Murphine  was 
previously  superintendent  of  the  18-mile 
municipal  railway  line  which  the  city 
had  installed.  He  thus  becomes  the 
principal  operating  official  of  perhaps 
the  largest  city  electric  railway  system 
of  the  Pacific  Coast  and  by  far  the 
largest  municipal  electric  railway  prop- 
erty in  the  United  States.  Mr.  Murphine 
was  bom  in  Hillsboro,  Ohio,  on  July  7, 
1878,  and  settled  in  Seattle  in  April, 
1883.  He  was  graduated  from  the 
University  of  Washington  at  Seattle, 
writh  the  degree  B.  A.  in  1898,  and  from 
the  School  of  Law  at  the  University  of 
Washington  in  1907.  He  was  a  member 
of  the  1913  and  1915  sessions  of  the 
Washington  State  Legislature  and  was 
a  leader  of  the  Progressive  and  munici- 
pal ownership  forces  in  these  two 
sessions.  During  the  1917  session  of 
the  Legislature  he  was  Assistant  At- 
torney General,  assigned  to  the  bill 
drafting  department.  He  continued  in 
this  capacity  until  April  1,  1918,  when 
he  was  appointed  superintendent  of 
public  utilities  at  Seattle,  by  the  present 
Mayor,  Ole  Hanson. 
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Col     Joseph    Alexander,    former    as-  of    transportation    than    to    any    other    valuable  papers  and  reports  to  the  liter- 

sistant  to  John  J.  Stanley,  president  of  position  in  the  electris  railway  depart-    ature  of  the  electrical  industry, 

the     Cleveland     (Ohio)     Railway,     and  ment.    Upon  the  incumbent  of  this  office 

identified  with  the  quartermaster's  de-  will  largely  depend  the  success  or  fail- 

partment    at    Washington    during    the  ure  of  the  municipal  lines, 
war,    expects    to    be    mustered    out    of        Col.  Peter  Junkersfeld,  who  received 

service    soon    and    resume    his    former  his  discharge  from  the  Army  on  March 

duties  with  the  railway.  4,  resigned   on   March  31   as   assistant 

George  A.  King,  Newark,  N.  J.,  mas-  to  the  vice-president  of  the   Common 


ter  mechanic  of  the  Central  division, 
has  been  made  division  master  mechanic 
of  the  Essex  division  of  the  Public  Serv- 
ice Railway,  Newark,  N.  J.,  to  take 
the  place  of  C.  F.  Bachman.  John  Fin- 
ton,  of  the  Newark  shops,  will  be  the 
successor  to  King  on  the  Central 
division. 

J.  S.  Pevear  of  the  Birmingham  Rail- 
way, Light  &  Power  Company,  Birm- 
ingham, Ala.,  will  be  general  manager 


wealth  Edison  Company,  Chicago,  111., 
in  charge  of  contract,  operating,  elec- 
trical and  construction  departments,  to 
become  engineering  manager  of  Stone 
&  Webster,  Boston,  Mass.  Colonel 
Junkersfeld  was  graduated  in  1895  from 
the  School  of  Electrical  Engineering  of 
the  University  of  Illinois,  which  in  1907 
conferred  upon  him  the  post-graduate 
profession  al  degree  of  electrical  en- 
gineer. He  has  been  connected  with  the 
Commonwealth   Edison   Company,   Chi- 


James  B.  Dugan,  Kenton,  chief  in- 
spector of  the  State  Public  Utilities 
Commission  of  Ohio,  will  give  up  his 
official  position  on  April  15  to  become 
general  manager  of  the  Lima  district  of 
the  Ohio  Electric  Company,  with  head- 
quarters at  Lima.  Mr.  Dugan  has  been 
in  the  inspection  department  of  the 
commission  since  its  creation  more  than 
a  decade  ago. 

Philip  F.  Maguire,  formerly  assistant 
to  the  superintendent  of  maintenance 
of  the  Public  Service  Railway,  Newark, 
N.  J.,  has  been  appointed  as  superin- 
tendent of  the  Central  Division  of  the 
company  to  succeed  John  J.  Gettings, 
who  died  recently.  Mr.  Maguire  has 
been'  holding  the  position  of  superin- 
tendent temporarily.     Mr.  Maguire  en- 


of    the    operating    department    of    the     ^  ^^^  j^.^  predecessors  for  more  than     tered  the  employ  of  the  railway  in  1896, 

American  Cities  Company.     Headquar-     twenty-three    years.      He    served    the 


ters  of  the  operating  department  will  be 


company,   at   first   as   assistant   to   the 


opened  at  once  in  Birmingham  by  Mr.    ^ggijanj^a]  engineer,  in  charge  of  the 


drafting  department.  From  1906  to 
1909  he  was  electrical  engineer  and 
from  1909  to  1917  he  was  for  a  few 
years  assistant  to  the  second  vice-presi- 


Pevear.  The  American  Cities  Company 
operates  public  utilities  in  Birmingham, 
New  Orleans,  Memphis,  Little  Rock,  and 
other  cities.  The  operating  headquar- 
ters have  heretofore  been  in  New 
Orleans. 

Harry  H.  Hansen  has  been  appointed 
general  superintendent  of  the  Middle- 
sex &  Boston  Street  Railway,  Newton- 
ville,  Mass.  Mr.  Hansen's  work  has 
been  previously  identified  with  the 
Boston  (Mass.)  Elevated  Railway 
transportation  department  service.  He 
was  assistant  to  the  superintendent  of 
rapid  transit  lines  at  the  time  of  his 
departure  from  the  Boston  company, 
and  had  worked  his  way  upward  from  a 
conductor's  berth  through  the  superin- 
tendency  of  various  divisions  on  the 
surface  system  before  becoming  asso- 
ciated with  the  rapid  transit  division 
of  the  service. 

David  W.  Henderson,  for  seven  years 
head  of  the  transportation  department 
of  the  Puget  Sound  Traction,  Light  & 

Power    Company,    Seattle,    Wash.,    has 

been  made  superintendent  of  transpor- 
tation of  Seattle's  municipal  electric  dent  and  then  to  the  vice-president,  who 
railway  system.  Next  to  the  general  is  in  charge  of  operating,  contract,  con- 
superintendency,  which  position  Mr.  struction  and  electrical  departments. 
Murphine,  the  city  superintendent  of  In  addition  to  this  Mr.  Junkersfeld  was 
public  utilities,  will  fill,  the  post  is  the  for  a  number  of  years  chairman  of  a 
most  important  connected  with  the  monthly  engineering  construction  and 
operation  of  the  enlarged  city  railway  operating  conference  of  various  public 
system.     Mr.  Henderson  has  been  with  utilities    operating    in    several    states. 


PETER   JUNKERSFELD 


the  Puget  Sound  Traction,  Light  & 
Power  Company,  in  various  capacities, 
for  seventeen  years.  He  was  born  in 
Dumfermline,  Scotland,  in  1873,  and 
came  to  America  with  his  parents  in 
1881.  He  lived  at  Randolph,  Wis.,  until 
he  went  to  Seattle  in  April,  1902.     His 


Mr.  Junkersfeld  was  one  of  five  reserve 
majors  called  into  the  service  in  June, 
1917.  He  was  assigned  to  the  office  of 
the  Cantonment  Division.  A  few 
months  later  this  developed  into  the 
Construction  Division  of  the  Army, 
which  handled  construction  work  of  al- 


connection   with   the   traction   company     most  every  conceivable  character  in  the 


began  that  month,  wlien  he  started 
work  as  motorman.  He  was  appointed 
inspector  in  1908  and  in  May,  1912,  he 
was  promoted  to  division  superintendent 
in  charge  of  the  north  end  district,  in- 
cluding Ballard  and  Queen  Anne  hill. 
On  Nov.  1,  1912,  Mr.  Henderson  was 
made  superintendent  of  transportation. 


United  States,  amounting  to  approxi 
mately  $800,000,000.  Nine  months  af- 
ter entering  the  service  Mr.  Junkersfeld 
attained  the  rank  of  colonel.  During 
the  time  Mr.  Junkersfeld  was  connected 
with  the  Commonwealth  Edison  Com- 
pany, he  organized  and  managed  sev- 
eral manufacturing  and  other  concerns. 


which  position  he  has  held  continuously  He  has  been  active  in  association  work 
since  that  time.  Greater  responsibility  in  both  the  electric  light  and  the  rail- 
attaches  to  the  place  of  superintendent    way   fields   and   has   contributed   many 


as  a  conductor  on  the  horse  cars  which 
were  operated  at  that  time  in  Plain- 
field.  He  served  in  that  capacity  for 
several  years  and  was  later  transferred 
to  Elizabeth,  N.  J. 

F.  A.  Bailey  has  been  appointed  as- 
sistant   general    superintendent   of   the 
Consolidated  Railway  &  Lighting  Com- 
pany, Charleston,  S.  C.    Mr.  Bailey  was 
formerly  superintendent  of  the  Bergen 
and    Southern   Divisions   of   the   Public 
Service    Railway,    Newark,    N.    J.,    for 
twelve  years.     He  was  educated  at  the 
Rushford,  (N.  Y.)  High  School  and  the 
Buffalo   State   Normal   School  and   fol- 
lowed  teaching   for   a   time.     He   then 
laid  the  foundation  of  his  future  work 
by  filling  various  positions  in  the  operat- 
ing   department    of    the    International 
Railway,    Buffalo.      In    1902-1905    Mr. 
Bailey  gained  experience  in  high-speed 
interurban  railroading  with  the  Colum- 
bus, Buckeye  Lake  &  Newark  Traction 
Company,  Newark,  Ohio,  and  the  Colum- 
bus.   London    &     Springfield    Railway, 
Columbus,  Ohio.     In   1906  he   was  ap- 
pointed  superintendent  of  the   Central 
Market  Street  Railway  and  the  Colum- 
bus, Grove  City  &  Southwestern  Rail- 
way,    Columbus,     Ohio,     leaving     this 
position  in  May,  1907,  to  become  con- 
nected with  the  Public  Service  Railway. 
A.  Jay  Boardman,  who  soon  after  the 
outbreak  of  the  war  in  1917  resigned 
his  position  as  division  superintendent 
of    the    Terre    Haute,    Indianapolis    & 
Eastern      Traction      Company,      Terre 
Haute,  Ind.,  to  accept  a  commission  as 
captain   in    the    Ordnance    Department, 
U.  S.  A.,  has  just  returned  from  France. 
At  the  time  of  the  signing  of  the  armis- 
tice. Captain  Boardman  was  acting  as 
artillery  armament  officer  in  charge  of 
all    artillery    repairs     of    the     Second 
United   States   Army  at   Toul,   France. 
It  was  his  fortune  to  be  one  of  the  few 
American    army    officers    to    be    shown 
all    the    secret    details    of   the    famous 
75-mm.   and   155-mm.    (6-in.)    G.   P.  F. 
guns.     Later  he  did  considerable  work 
on  these  and  the  other  French  artillery 
material  with  the  fourth,  first  and  third 
French    armies    and   the    First    United 
States   army   at   Chateau   Thierry   and 
during  the  St.  Mihiel  ofl'ensive.     After 
a   year's    service    overseas   he   received 
his  discharge  in  March. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Car  Window  Glass  Shows 
Decline 

Prices   Back  to  Those  of   Six   Months 

Ago — Domestic  Demand  Light, 

Export  Good 

For  sometime  past  mamifacturers  of 
window  glass  have  not  been  holding 
closely  to  quoted  discounts,  although 
prices  and  discounts  have  not  been 
changed  openly.  It  is  therefore  possi- 
ble to  quote  other  discounts  which  more 
nearly  represent  current  prices.  Car 
window  glass,  single  strength,  first 
three  brackets,  both  A  and  B  quality 
is  now  80  per  cent  against  the  former 
77  per  cent,  while  double  strength,  all 
sizes,  A  quality  is  81  per  cent  com- 
pared to  the  former  79  per  cent.  These 
prices  are  the  ones  which  were  dis- 
continued last  September. 

The  demand  for  glass  from  the 
building  trade  has  not  been  very  satis- 
factory so  far.  There  is  much  promise, 
however,  of  a  greatly  improved  demand 
in  the  near  future,  and  the  restricted 
production  should  prevent  any  great 
decline  in  prices.  The  export  demand 
is  good  and  shows  a  constant  increase. 


The  industry  sought  a  steel  price 
which  would  stabilize  the  market.  The 
government  was  to  lead  the  way 
through  its  purchases,  which  should 
react  upon  the  public  to  restore  their 
confidence  and  assist  in  this  stabiliz- 
ing process.  But  co-ordination  between 
government  departments  was  lacking 
and  the  result  is  an  unsettled  market 
which  some  believe  to  be  in  worse  con- 
dition than  before,  because  of  shaken 
confidence. 

The  prices  of  Bessemer  T  rails,  open 
hearth  T  rails,  high  rails  and  girder 
rails  were  each  reduced  approximately 
$10.  The  Railroad  Administration  has 
refused  these  prices  and  the  electric  as 
well  as  the  steam  roads  feel  the  effects 
of  this  action. 


Stability  of  Rail  Market 
Shaken 

Refusal  of  Railroad  Administration  to 

Accept  Prices   Retards  Work  of 

Industrial   Board 

Following  the  disagreement  last  week 
of  the  Railroad  Administration  and  the 
Industrial  Board  of  the  Department  of 
Commerce  over  the  price  at  which  rails 
should  be  bought  and  sold,  there  has 
been  an  uneasy  feeling  in  the  steel 
market  as  to  the  immediate  future  of 
the  rail  market. 

The  Industrial  Board  was  created  by 
authority  of  the  President  to  confer 
with  producers  of  steel  and  other  com- 
modities and  assist  them  in  coming  to 
some  conclusion  as  to  a  fair  price  for 
their  products.  Regarding  the  steel 
industry,  prices  were  considered  too 
high  to  attract  any  considerable  amount 
of  buying.  The  rail  market,  the  big- 
gest outlet  of  any  market  for  steel, 
was  at  a  low  ebb,  anil  means  were 
sought  to  stimulate  activity  in  this  im- 
portant commodity. 

If  the  Railroad  Administration  re- 
ceived a  favorable  price  on  rails  it 
would  undoubtedly  buy.  The  question 
arises  as  to  whether  or  not  the  Indus- 
trial Board  received  any  intimation  as 
to  what  price  the  Administration  would 
consider  favorable.  If  such  intimation 
were  received  the  action  taken  on  it 
was  such  as  to  leave  considerable  dis- 
crepancy between  it  and  the  final  price. 


Steady  Movement  of  Mainte- 
nance Equipment 

Repairs  to  Old  Apparatus  and  Replace- 
ments Continue — Equipment  Bonds 
Provide  Necessary  Capital 

Maintenance  is  providing  a  steady 
market  for  equipment  and  materials  of 
all  kinds;  especially  is  there  consider- 
able activity  in  parts.  Railway  motors 
of  an  old  vintage  which  would  normally 
be  scrapped  for  new  are  undergoing 
considerable  repairs.  The  old  equipment 
is  not  so  easy  on  the  coal  pile  as  the 
new  would  be  but  the  lack  of  ready 
money  prohibits  new  purchases.  The 
reboring  and  rebabbitting  of  bearings 
and  the  replacement  of  field  and  arma- 
ture coils  find  added  activity.  Obsolete 
brushholders  must  be  again  produced 
to  permit  motors  twenty  years  old  to 
continue  their  service. 

The  repair  of  old  equipment  is  not 
to  be  deprecated  except  in  that  its 
efiiciency  may  be  much  below  that  of 
present  day  equipment.  But  necessity 
is  again  doing  the  next  best  thing  when 
capital  is  so  lacking. 

Many  traction  companies  are  finan- 
cing their  improvements  through  the 
flotation  of  equipment  bonds.  The  most 
recent  to  come  to  notice  is  for  a  com- 
pany in  New  Jersey  where  these  bonds 
have  been  authorized  to  provide  for 
shop  equipment  to  keep  the  properties 
in  good  running  condition.  This  com- 
pany, however,  enjoys  an  increased  fare. 

Trolley  wire  is  being  bought  in  small 
lots  for  repair  and  replacement  work. 
Weatherproof  wire  has  a  similar  call, 
and  so  has  signal  wire. 

Galvanized  stranded  wire  and  tele- 
phone wire  have  both  declined  in  price 
about  5  per  cent  virithin  the  last  three 
weeks.  One  line  of  friction  tape  de- 
clined about  35  per  cent  and  another 
about  15  per  cent,  bringing  the  price 
of  these  two  brands  together. 


Effects  of  Artificial  Standard 
of  Price 

Abridging  of  Economic  Laws  by  Indus- 
trial Board  Leads  Sooner  or  Later 
to   Instability   in   Business 

When  the  new  and  lower  iron  and 
steel  prices  were  announced  a  few 
weeks  ago,  it  seemed  as  though  the 
signal  had  been  given  for  industry  to 
proceed.  In  fact,  that  was  what  was 
expected  when  the  Industrial  Board  was 
asked  to  lend  its  aid  to  stabilize  the 
market  by  establishing  a  fair  price. 
Numerous  manufactured  products  made 
largely  of  iron  and  steel  were  reduced 
in  price  almost  immediately.  On  other 
products  producers  were  figuring  costs 
preliminary  to  lowering  prices  during 
the  opening  days  of  April.  Orders  to 
go  ahead  on  a  number  of  building  proj- 
ects were  given,  and  industry  generally 
became  quickened. 

Then  the  railroad  administration  and 
other  government  and  buying  depart- 
ments came  forward  with  the  statement 
that  they  had  never  promised  to  be 
bound  by  the  board's  prices.  In  fact, 
the  railroad  administration  does  not 
purpose  at  the  present  time  to  pay 
the  proposed  price  on  rails. 

As  a  result  industry  is  again  hesi- 
tant. The  lower  prices  still  prevail,  but 
buyers  are  waiting  to  see  if  this  funda- 
mental raw-materials  market  is  to  be 
free  and  open  or  tied  up  by  agreed 
prices  to  be  maintained  until  1920. 

Each  time  there  has  been  an  attempt 
on  the  part  of  the  government  to 
abridge  the  laws  of  economics  and 
establish  false  and  arbitrary  standards 
of  price,  business  has  found  itself  in  a 
hesitant  mood.  During  the  war  there 
may  have  been  justification  for  such 
action  to  prevent  profiteering. 

Just  now,  however,  when  industry 
was  beginning  to  find  itself,  when  the 
retail  trade  was  once  more  buying, 
when  building  was  slowly  opening  up, 
when  spring  was  starting  the  seasonal 
tide  of  business — in  other  words,  after 
the  worst  is  past — it  is  not  so  easy  to 
understand  why  there  should  be  this 
interference. 

Such  action  might  bring  about  con- 
fidence on  the  part  of  business  in  the 
immediate  future,  but  what  of  the  fall 
and  winter  months? 

There  are  many  who  are  calling  for 
a  free  and  open  market  in  iron  and 
steel.  Such  people  believe  in  the  funda- 
mental laws  of  economics.  They  believe 
that  industry  will  be  strengthened  if 
it  cures  its  own  ills.  It  does  seem  now 
that  business  generally  will  be  on  a 
better  basis  with  less  chance  for  future 
hesitation  if  such  artificial  standards 
are  not  utilized. 
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Track  Specialties  Lower 

No  General  Prices  Given,  However,  Due 

to    Varying   Characteristics   of 

Specialization 

Prices  of  practically  all  track  spe- 
cialties such  as  cross-overs,  switches, 
frogs,  plates,  etc.,  have  recently  de- 
creased in  price.  No  general  amount 
of  decline  can  be  given,  however,  be- 
cause each  item  is  as  a  rule  made  ac- 
cording to  special  characteristics.  Pages 
of  data  are  required  to  arrive  at  a  price 
for  most  pieces  of  this  equipment  on 
account  of  the  varying  characteristics 
required  by  the  different  railways.  This 
takes  account  of  the  conditions  of  traf- 
fic, the  kind  of  service  to  be  rendered, 
spacings,  curves  and  the  varying 
amount  of  manganese  that  may  be  re- 
quired to  fulfill  certain  varying  con- 
ditions. 

No  assurance  has  been  given  by  one 
prominent  manufacturer  that  there  will 
be  any  further  drop  in  track  spe- 
cialty prices  due  to  the  refusal  of  the 
Railroad  Administration  to  accept  the 
steel  prices  which  they  consider  now 
too  high.  For  the  traction  companies 
the  question  of  finances  is  uppermost. 
In  a  recent  interview  between  the  rep- 
resentative of  a  track  specialties  pro- 
ducer and  a  New  England  electric  rail- 
way official,  the  representative  asked 
of  what  service  he  might  be.  The 
answer  was  to  find  a  means  of  financing 
the  construction  work  necessary  for 
that  property. 


Rolling  Stock 


Middlesex  &  Boston  Street  Railway, 
Boston,  Mass.,  expects  to  introduce 
safety  cars  of  the  latest  type  early  this 
month.  It  is  reported  the  company  has 
purchased    six   of   these   cars. 


Recent  Incorporations 


Miami  Beach  Electric  Company, 
Miami,  Fla.— Application  has  been 
made  by  the  Miami  Beach  Electric 
Company  for  a  charter  to  construct  an 
electric  line  at  Miami  Beach.  Capital 
stock,  $250,000.  Incorporators:  Carl 
G.  Fisher,  C.  R.  Cummins,  J.  H.  Mc- 
Duffin,  Arthur  G.  Newby  and  George 
R.  Kline. 


Franchises 


Fort  Worth,  Tex. — A  franchise  has 
been  granted  by  the  County  Commis- 
sioners' Court  of  Tarrant  County  to 
E.  P.  Turner  and  associates  of  Dallas 
to  construct  an  electric  interurban  line 
from  Fort  Worth,  Texas,  to  Mineral 
Wells.  A  franchise  for  the  line  in 
Palo  Pinto  county  has  also  been  granted 
by  the  County  Commissioners  of  that 
county.  The  terms  of  the  franchise 
set  forth  that  the  construction  of  the 
interurban  line  must  begin  within 
twelve  months  and  the  line  completed 
within  a  reasonable  length  of  time. 


Gear  Manufacturers  to  Meet 
In  Cleveland 

President  F.  W.  Sinram  of  the 
American  Gear  Manufacturers'  Associa- 
tion announces  that  their  annual  con- 
vention will  be  held  at  the  Hotel 
Statler,  Cleveland,  Ohio,  April  14,  15 
and  16.  The  organization  includes  in 
its  membership  representative  com- 
panies engaged  in  making  gears  in  the 
United  States  and  Canada  and  promises 
to  be  of  unusual  interest  to  the  manu- 
facturing world.  For  some  years  past 
the  American  Gear  Manufacturers'  As- 
sociation has  been  striving  earnestly  to 
affect  an  organization  that  would 
develop  definite  means  for  standard- 
izing their  products.  The  coming  con- 
vention will  center  its  attention  on  this 
problem. 

Papers  will  be  presented  as  follows: 
"Gear  Steels,"  by  Dr.  Parker  of  the 
Carpenter  Steel  Company;  "Proper 
Sizes  and  Materials  for  Gears"; 
"Worms  and  Worm  Wheels,"  by  a 
representative  of  the  Timken-Detroit 
Axle  Company. 

Officers  of  the  association  are:  Presi- 
dent, F.  W.  Sinram,  of  the  Van  Dorn 
&  Dutton  Company,  Cleveland,  Ohio; 
vice-president,  H.  E.  Eberhardt,  of  the 
Newark  Gear  Cutting  Machine  Com- 
pany, Newark,  N.  J.;  secretary,  Frank 
D.  Hamlin,  of  the  Earle  Gear  &  Ma- 
chine Company,  Philadelphia,  Pa.; 
treasurer,  Frank  Horsburgh,  of  the 
Borsburgh  and  Scott  Company,  Cleve- 
land, Ohio. 


Track  and  Roadway 


Pacific  Electric  Railway,  Los  Angeles, 
Cal. — An  extension  will  be  built  by  the 
Pacific  Electric  Railway  to  its  La 
Rambla  car  line  through  the  Peck  tract. 
Daytona,  Fla. — L.  Armstrong  and  as- 
sociates contemplate  the  construction 
of  a  belt  line  street  railway  to  connect 
Daytona  Beach  and   Seabreeze. 

Berkshire  Street  Railway,  Pittsfleld, 
Mass. — Work  will  soon  be  begun  by  the 
Berkshire  Street  Railway  on  the  recon- 
struction of  its  tracks  on  Southworth 
Street,  Williamstown. 

Detroit  (Mich.)  United  Railway. — It 
is  reported  that  the  Detroit  United  Rail- 
way has  under  consideration  the  con- 
struction of  a  line  from  Flint  to  Davison 
and  Potter's  Lake  and  extensions  to 
Elba,  Lapeer  and  Imlay. 

Granite  City  Railway,  St.  Cloud, 
Minn. — This  company  expects  to  recon- 
struct 1  mile  of  track  with  60-lb.  T-rail. 
St.  Croix  Valley  Electric  Railway, 
St.  Paul,  Minn. — Plans  have  been  sub- 
mitted by  Robert  McKnight,  engineer, 
to  business  men  and  bankers  in  St. 
Paul  for  the  construction  of  an  electric 
line  from  Prescott  to  St.  Croix  Falls. 

Kansas  City,  Mo.— The  city  has 
awarded  a  contract  to  A.  S.  Hecker 
Company,  Cleveland,  Ohio,  for  the  con- 
struction of  the  Twenty-third  Street 
Viaduct.  The  cost  of  the  construction 
will  be  shared  by  five  railroads.     The 


contract  price  for  building  the  viaduct 
and  paving  with  wood  block  was  $731,- 
000,  or  paving  with  brick  or  bitulithic, 
$716,000. 

Kansas  City  (Mo.)  Railway.— An  ex- 
tension of  the  Independence  cross-town 
line  of  the  Kansas  City  Railways  from 
the  present  northern  terminus  at  Lib- 
erty and  Moore  Streets  to  Sugar  Creek, 
about  2i  miles,  is  expected  to  be  built 
this  summer.  P.  J.  Kealy,  president  of 
the  Kansas  City  Railways,  has  accepted 
a  proposition  of  the  business  men  of 
Independence,  headed  by  Mayor  Chris- 
tian Ott  and  A.  J.  Bundschu,  to  loan  the 
company  $50,000  for  ten  years  at  6  per 
cent  interest,  the  money  to  be  used  in 
building  the  new  line.  The  new  line 
will  be  called  the  Independence  &  Sugar 
Creek  Railway,  but  will  be  operated  by 
the  Kansas  City  Railways. 

Interborough  Rapid  Transit  Com- 
pany, New  York,  N.  Y.— The  Public 
Service  Commission  for  the  First  Dis- 
trict of  New  York  has  received  bids  for 
the  erection  of  the  elevated  portion  of 
the  Pelham  Bay  Park  branch  of  the 
Lexington  Avenue  subway,  extending 
from  a  point  near  the  Bronx  River  east 
through  Westchester  Village  to  the 
southerly  end  of  Pelham  Bay  Park. 
This  line  was  begun  in  1916,  but  war 
conditions  and  the  failure  of  the  orig- 
inal contractor  to  carry  out  his  agree- 
ment has  delayed  the  work  and  required 
the  letting  of  a  new  contract.  A  part 
of  the  work  is  already  done.  The  lowest 
bidder  for  the  erection  of  the  steel  work 
was  the  firm  of  Terry  &  Tench,  New 
York,  whose  offer  was  $586,700. 

Cumberland  Railway  &  Power  Com- 
pany, Fayetteville,  N.  C— The  Cumber- 
land Railway  &  Power  Company  has 
been  organized  by  Herbert  L.  Jones  of 
Richmond,  Va.,  and  associates,  with  a 
capital  stock  of  $200,000,  to  take  over 
and  complete  the  old  street  railway 
system  at  Fayetteville,  owned  by  the 
municipality,  extending  it  to  Camp 
Bragg  and  also  adding  to  it  3  miles  of 
line  within  the  city.  The  company  has 
authorized  an  issue  of  $500,000  of 
bonds,  with  the  Bankers  Trust  Com- 
pany of  Norfolk  as  trustee.  Construc- 
tion work  will  be  begun  at  once  and  it 
is  expected  the  line  will  be  placed  in 
operation  within  six  months. 

Lake  Shore  Electric  Railway,  Cleve- 
land, Ohio. — The  rumored  removal  of 
the  Lake  Shore  Electric  Railway  tracks 
from  the  Maumee  Pike,  between  Fre- 
mont and  Genoa,  was  revived  when 
announcement  was  made  that  the  com- 
pany contemplates  purchasing  right-of- 
way  paralleling  the  New  York  Central 
Railway.  It  would  give  a  shorter  route 
to  Toledo.  If  the  new  road  is  con- 
structed, Hessville,  Gibsonburg  and 
Woodville  would  be  shut  off  from  con- 
nection by  Interurban  with  Fremont, 
while  the  new  road  would  give  connec- 
tions with  Lindsey  and  Elmore. 

Philadelphia,  Pa.— Bids  were  recently 
received  by  the  Department  of  City 
Transit  for  the  construction  of  68 
column  foundations  of  concrete  in  Front 
Street  from  above  Arch  Street  to  Cal- 
lowhill  Street,  for  the  Frankford  ele- 
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vated  line.  The  lowest  bidder  was  the 
Brown-King  Construction  Company, 
Philadelphia,  Pa.,  at  $32,058.  Sealed 
proposals  will  be  received  by  William 
S.  Twining,  director  of  the  Department 
of  City  Transit,  until  April  22  for  fur- 
nishing and  erecting  the  steel  super- 
structure for  a  continuation  of  the 
Frankford  Elevated  Railway  in  Front 
Street,  from  near  Arch  Street  to  Cal- 
lowhill  Street. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company,  Indianapolis,  Ind. — 

Arrangements  are  being  made  by  the 
Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company  for  improving  the 
electric  lighting  service  in  Brazil  and 
vicinity.  The  company  will  erect  a 
transmission  line  from  the  Water  Street 
Station  in  Terre  Haute  to  a  point  where 
the  Clinton  and  Brazil  high-tension 
lines  diverge.  It  is  also  proposed  to 
extend  the  high-tension  line  south  of 
Terre  Haute  into  the  coal  fields  of  Sulli- 
van County  and  back  through  Clay  City 
to  Brazil. 

Elmira  Water,  Light  &  Railroad 
Company,  Elmira,  N.  Y. — Plans  are 
being  contemplated  by  the  Elmira 
Water,  Light  &  Railroad  Company  for 
the  enlargement  of  its  power  plant  on 
East  Water  Street. 

Richmond  Light  &  Railroad  Company, 
New  York,  N.  Y.— The  Richmond  Light 
&  Railroad  Company  has  recently  com- 
pleted the  construction  of  a  new  6600- 
volt  transmission  line  from  its  power 
plant  at  Livingston  to  Tottenville,  and 
arrangements  are  now  under  way  for 
the  installation  of  transformers  and 
auxiliary  equipment.  At  the  present 
time  the  company  is  installing  a  new 
booster  station  in  the  Arthur  Kill  Road. 

Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio. — The  construc- 
tion of  a  new  substation  is  contem- 
plated by  the  Northern  Ohio  Traction 
&  Light  Company,  to  cost  about  $15,- 
000. 

Lake  Shore  Electric  Railway,  Cleve- 
land, Ohio. — The  electric  plant  and  sub- 
station of  the  Lake  Shore  Electric  Rail- 
way at  Berlin  Heights  was  recently 
destroyed  by  fire,  causing  a  loss  of 
about  $15,000. 

Jackson  Railway  &  Light  Company, 
Jackson,  Tenn. — A  report  from  the 
Jackson  Railway  &  Light  Company 
states  that  the  company  has  placed  con- 
tracts for  the  construction  of  a  new 
carhouse   and  repair  shop. 

Puget  Sound  Traction.  Light  &  Power 
Company,  Seattle,  Wash. — Plans  are  be- 
ing made  by  the  Puget  Sound  Traction, 
Light  &  Power  Company  for  the  con- 
struction of  a  large  warehouse  in  which 
will  be  stored  machinery  and  equip- 
ment owned  by  the  company  and  not 
included  in  the  purchase  contract  with 
the  city  of  Seattle  when  the  car  lines 
are  taken  over.  The  structure  will  be 
220    X    56   ft.,   costing   about    $15,000. 


Aspromet  Company,  Pittsburgh,  Pa., 

has    changed    its    name    to    the    H.    H. 
Robertson  Company. 

H.  G.  Lewis,  sales  manager  of  the 
Electric  Service  Supplies  Company, 
Philadelphia,  has  been  elected  vice- 
president  of  that  company.  He  will 
continue  his  work  as  vice-president  and 
sales   manager. 

Charles  F.  Ames  &  Company,  New 
York  City,  have  been  appointed  to  act 
as  the  New  York  sales  department  of 
the  Piatt  Iron  Works  of  Dayton,  Ohio, 
manufacturers  of  pumping  and  power 
plant  equipment. 

The  Terry  Steam  Turbine  Company, 
Hartford,  Conn.,  announces  that  its  re- 
duction gears  are  again  on  the  market. 
They  were  not  obtainable  during  the 
last  year  owing  to  the  concentration  of 
the  company  almost  entirely  on  turbines 
for  destroyers. 

Okonite  Company  on  April  1  moved 
its  entire  executive  staff  from  501  Fifth 
Avenue,  New  York  City  to  the  com- 
pany's plant  at  Passaic,  N.  J.,  where 
the  company's  main  office  will  hereafter 
be  located.  A  sales  office  will  be  re- 
tained at  501  Fifth  Avenue,  New  York. 

B.  A.  Wagner,  manager  of  the  Elec- 
tric Agencies  Company,  Inc.,  has  se- 
cured the  Pacific  Coast  agencies  for  the 
Collyer  Insulated  Wire  Company,  man- 
ufacturer of  rubber-covered  and  weath- 
erproof wire,  and  the  Tubular  Woven 
Fabric  Company,  manufacturer  of 
"Duraduct." 

George  K.  Heyer  is  the  new  assistant 
telephone  sales  manager  of  the  Western 
Electric  Company,  having  been  ad- 
vanced from  the  position  of  railway 
sales  engineer.  He  has  been  with  the 
company  in  New  York  since  1902  and 
will  remain  there  with  headquarters  at 
195  Broadway. 

A.  P.  Green  Fire  Brick  Company  of 
Mexico,  Mo.,  has  opened  an  Eastern 
district  sales  office  in  New  York  City 
at  30  Church  Street.  Howard  C. 
Thayer,  formerly  field  mechanical  engi- 
neer for  the  J.  G.  White  Engineering 
Corporation  at  United  States  Nitrate 
Plant  No.  2,  is  in  charge. 

Lieut.-Com.  H.  J.  Elson,  United 
States  Naval  Reserve,  has  been  re- 
leased to  inactive  status  and  has  re- 
sumed his  civilian  work  as  secretary 
and  treasurer  of  the  Walter  A.  Zel- 
nicker  Supply  Company,  St.  Louis, 
where  he  is  in  charge  of  internal  man- 
agement and  manufacturing  operations. 

A.  L.  Humphrey  has  been  elected 
■president  of  the  Westinghouse  Air 
Brake  Company  to  succeed  John  F. 
Miller,  who  has  resigned  some  of  his 
active  duties.  Under  Mr.  Humphrey's 
management  the  business  of  the  com- 
pany has  increased  more  rapidly  and 
its  interests  have  expanded  and  de- 
veloped more  than  ever  before.  Mr. 
Humphrey's  greatest  triumph  as  a  man- 
ufacturer came  through  the  war  when 
he  succeeded,  in  the  completion  of  con- 
tracts for  war  material  for  this  country 


and  the  Allies,  in  establishing  enviable 
records.  The  following  board  of  direc- 
tors was  elected:  B.  V.  Becker,  James 
D.  Gallery,  E.  M.  Herr,  A.  L.  Humphrey, 
John  F.  Miller,  John  R.  McCune,  John 
R.  McGinley,  Charles  McKnight,  M.  S. ' 
Rosenwald,  W.  D.  Uptegraff  and  H.  H. 
Westinghouse. 


New  Advertising  Literature 


Penn  Electrical  &  Manufacturing 
Company,  Irwin,  Pa.:  Bulletin  No. 
S-10  on  safety  panels  and  cabinets. 

Bates  Expanded  Steel  Truss  Com- 
pany, Chicago,  HI.:  A  mailing  folder 
about  its  steel  poles  for  various  serv- 
ices. 

Locomotive  Superheater  Company, 
New  York  City:  Bulletin  No.  T-1,  on 
superheaters  for  stationary  power 
plants. 

Ballman-Whitten  Manufacturing  Com- 
pany, St.  Louis,  Mo.:  Folder  showing 
and  describing  flush  and  surface  type 
direct-current  ammeters. 

A.  F.  Daum,  Pittsburgh,  Pa.:  A 
folder  about  the  refillable  cartridge 
fuses  as  well  as  a  leaflet  about  the 
Daum  refillable  fuse  plug. 

Barrett  Company,  New  York  City: 
Booklet  entitled  "Long  Life  for  Wood  at 
Low  Cost,"  which  tells  when,  where  and 
how  to  use  "Carbosota"  creosote  oil. 

General  Electric  Company,  Schenec- 
tady, N.  Y.:  An  index  dated  April  1, 
1919,  to  its  descriptive  bulletins  and 
sheets  and  one  to  its  supply-part  bulle- 
tins. 

Babcock  &  Wilcox  Company,  New 
York  City:  "Principles  of  Combustion 
in  the  Steam-Boiler  Furnace,"  outlines 
the  principles  involved  in  the  study  of 
what  happens  in  the  combustion  cham- 
ber of  furnaces. 

Westinghouse  Electric  &  Manufactur- 
ing   Company,    E^st    Pittsburgh,    Pa.: 

catalog,  made  up  of  1264  pages  of  de- 
scription pertaining  to  all  electrical 
products  of  the  company.  There  is  a 
cross  index,  index  to  style  numbers,  and 
table  of  "Approximate  Cost  Multipliers," 
which  enables  one  to  figure  the  ap- 
proximate cost  of  all  supplies  listed. 
There  is  also  a  vast  amount  of  infor- 
mation of  a  technical  and  engineering 
nature.  It  is  planned  to  issue  this  cata- 
log annually. 

American  Steam  Conveyor  Corpora- 
tion, 110  West  Fortieth  Street,  New 
York  City,  and  326  West  Madison 
Street,  Chicago:  A  160-page  book 
entitled  "Modern  Methods  of  Ash  Dis- 
posal." This  is  a  presentation  of 
methods  of  moving  ashes,  soot  and 
combustion  waste  from  boiler  room  to 
disposal  station.  Advantages  and 
drawbacks  of  the  different  systems  ?re 
very  completely  discussed  in  the  front 
portion  of  the  book,  while  the  rest  of 
it  is  devoted  to  photographs  and  in- 
formation about  various  "American" 
fittings  and  installations  of  these  de- 
vices. Interesting  data  on  the  coals  of 
the  United  States  and  other  tables  are 
included  in  this  publication. 
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Peacock  Brakes  from 
Coast  to  Coast 


IfnBMjiftone 


Calgary  Has  Hills,  Curves 
and — Peacocks 

Calgary's  double-truck  cars  have  air  brakes  and  Peacocks, 

Calgary's  single-truck  cars  have  Peacocks  exclusively. 

And  Calgary  is  a  city  of  more  than  65,000 — the  first  of  its 
size  to  prove  that  one-man  cars,  properly  equipped  with 
good  brakes  and  other  good  equipment,  can  properly  and 
profitably  serve  the  people. 

If  you,  too,  want  to  conserve  man-power,  give  service  and 
make  a  little  money  besides,  let  us  help  you  select  a 
Peacock  Brake  that  will  make  good  on  your  forthcoming 
one-man  cars  whether  they  are  new  or  rebuilt. 


Next  Stop—T>¥.S  MOINES 


National  Brake  Co. 

Buffalo.  N.  Y. 


22 


Electric    Railway    Journal 


April  12,  1919 


Baivl^era  ^  E^ivgiiveera 


jForb,  Bacon  8.  Savfs, 


New  Orleans 


Engineers. 
115  BROADWAY 

NEW  YORK  San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


43  EXCHANGE  PLACE 
LONDON 


CONTRACTORS 
OPERATORS 

.      NEW  YORK 

CHICAGO 


A 

STONE  &  WEBSTER 

Industrial  Plants  and  Building-s,  Steam  Power  Stations,  Water 
Power  Developments,  Substations,  Gas  Plants.  Transmission 
lanes.  Electric  and  Stearo  Railroad  Work, 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON  &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN  FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reforts  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAMD,  OHIO 

Illuminating  Bids'. 


YOUNGSTOWN,  OHIO 

Mahoning  Bank  BIdg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  BIdg. 


CHICAGO 

784  Continental   &,  Commercial 
National   Bank  BIdg. 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC   INSTITUTE 
WORCESTER,    MASSACHUSETTS 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraisalt,  Reorganization* 
683  Atlantic  Ave.,  Boston,  Mass. 


H.  M.  Byllesby  &  Company,  Inc. 


NEW  YORK  CHICAGO  TACOMA 

Trinity  B!dg.  No.  208  So.  La  Salle  St..  Washington 

Purchase,  Finance,  Construct  and  Operate  Electric  Light 

Gaa,  Street  Railway  and  Water  Power  Properties 

Examination  and  reports  Utility  Securities  Bought  and  Sold 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


THE  P.  EDW.  WISH    SERVICE,  Inc. 
Suite  1710  DETECTIVES  Suite  715 

Park  Row  BIdg.,  New  York       Board  of  Trade  BIdg.,  Boston 


When  writinir  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing. 

80th  Street  and    East   End  Ave.,   New  York,  N.  Y. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Consulting    Engineers 
PHIUADa,PHlA,PA. 

(IAS  WoliK.S 
ELECTRIC  HAII.WAVS 
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A  TveartT  to-  kjuxrJT 


Just  Out! 
Examine  the  book  for  10  days,  FREE 

INDUSTRIAL  GOODWILL 

By  JOHN  R.  COMMONS 

University  of  Wisconsin 
205  pages,  S|  x  8,  ?2.00  net,  postpaid. 


All  the  world  is  talking  of  "labor  problems,"  of 
"labor  adjustment,"  of  "labor  management,"  of 
"labor  unrest." 

What  is  the  root  of  this  unrest?  Is  the  wage  system 
responsible?  Are  living  conditions  to  blame?  Or  are 
there  deeper  causes? 

John  R.  Commons,  the  foremost  authority  on  labor 
in  this  country,  outlines  the  trouble.  He  knows  both 
sides  of  the  story. 

His  book  is  sane,  sound,  practical. 


The    author    says,  "It  is  not  worth  while  to  talk 
of   ideal  solutions.      The  problem  is  one,  not  of 
ideals  but  of  alternatives.      The  problems  of  -*- 

depression,     of    unemployment,    of   wages, 
hours    of   labor,  conditions  of  work,  effici- 
ency, competition,   are  problems   of    ad- 
justment and  accommodation." 

That  is  the  keynote  of  the  book — 
adjustment  and  accommoda- 
tion. 


OFFICE  ADMINISTRATION 

By  J.  W.  SCHULZE 

295  pa^es,  Si  x  8,  33.00  net,  postpaid. 

A  thorough  discussion  of  those  principles  and  methods 
that  underlie  efficient  office  management.  The  selecting 
and  training  of  office  help  are  treated  with  especial  emphasis. 

It  is  a  sound,  sensible  book  that  is  invaluable  not  only 
to  the  experienced  executive  but  to  the  ambitious  office 
worker  as  well. 


McGraw-Hill  Book  Cojng 

239  West  39TH  Street,  New  York 

LONDON:HiLL Publishing  CO..LTD. 

6&8I30UVERIE  ST,  E.G. 


This   is   a   book   that    takes   the 
middle     path  you    are    trying   to 
find  in  this    labor    muddle.     It 
is  fair.     It  is  honest.     Its  sole 
aim     is    to    promote    better 
business     conditions. 
It  will  help  you  to  build 
up  the  morale  of  your 
workers,  to  develop 
[oyality,   enthusiasm, 
and     satisfaation — 
the  goodwill  that 
apelld  industrial 
success. 


McGraw- 
Hill  Book 
Co.,     Inc., 
239    West    39th 
St.,    New    York 

You  may  send  me  on 
10  days'  approval: 
Commons*      Industrial 
Goodwill,     $2.00       net. 
postpaid. 
Schulze's     CIBce    Adminis- 
tration.  S3  00    net.    poatpaid. 
I   agree   to   pay   for  the   books   or 
return      them     postpaid     within      10 
days    of    receipt. 
....  I      am      a     regular     subscriber      to 
Electric    Railway    Journal. 
.  .  .  .1  am  a  member  of  the  A.  I.  E.  E.  or 
E.    R.    A. 


Signed     . .  . 

Address    

Official    Position. 


Name    of    Company 

Booits    sent    on    approval    to    retail    customers    in    the 
.    S.    and   Canada   only.  E    4-12-19 
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I  I 

i  i 

I  I 

I  Ohmer  Fare  Registers  I 

FOR  ZONE  FARES  I 


T  "T^  XE  believe  it  is  a  good 
Y/Y/  and  fair  business 
proposition  to  charge 
the  passengers  in  proportion 
to  the  distance  traveled.  We 
believe  the  zone  system  now 
under  consideration  by  many 
companies  will  solve  satisfac- 
torily one  of  the  most  impor- 
tant problems  now  before  the 
industry.  The  zone  ,plan, 
however,  cannot  bring  results 
unless  the  fares  are  accurately 
accounted  for.  To  that  end 
we  have  adapted  certain  types  of  Ohmer  Fare  Registers  to  meet  the  new  condi- 
tions. The  illustration  shows  the  first  Ohmer  Fare  Register  adopted  for  zone 
collections.  The  zone  indicator  clearly  shows,  the  zone  through  which  the  car  is 
passing.  The  printed  report  from  the  register  gives  a  complete  record  of  all 
fares  registered  in  each  zone.  The  successive  zone  indications  advance  auto- 
matically, and  the  record  is  intamperable.  This  particular  .type  of  register  is 
adapted  to  a  four-zone  line.  Machines  of  much  larger  capacity  with  a  zone 
check  issuing  device  which  will  meet  all  conditions  on  the  largest  and  most  com- 
plicated lines,  can  also  be  supplied. 

IFe  will  gladly  furnish  further  information  on  request. 


One  Type  of  Ohmer  Zone   Fare   Register 


a 
I 


18 


0    18 
0    18 


39 
39 
39 
39 
39 
39 


I  I  t 
I  0  6 
0  80 
0  82 
0  75 
0  66 
0  5  6 
0  2  6 
0  00    0  0  0 


CD 

0  BO 

0  t  t 

0  3  5 

0  2  7 

0  27 

0  20 

0  I  5 

0  00 


0  3  2 
02  4 
00  9 
009 
009 
001 
000 
0  00 
000 


0  I  8 
0  0  6 
0  06 
006 
0  0  6 
0  0  0 
0  00 
0  00 
000 


0  3  4 

0  3  I 

0  2  2 

0  I  4 

0  I  0 

0  0  7 

0  0  6 

0  0  4 

00  0 


8 
8 
8 
8 
8 
8 

8 
S 


6  9  2  4 

6  8  7  4 

6  8  2  8 

6  80  4 

6  79  3 

6  76  3 

6  74  3 

6  69  6 

6  66  6 


< 
a 


85 
g5 
S5 

as 

H5 


Ohmer 
Fare 
Register 
Company 

Dayton,  Ohio 


Printed  Record  from  one  Type  of  Ohmer  Zone  Fare  Register 
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QUOTATIONS  SUftJtCT  TO  CHANGE  WITHOyT  HOTICE.  *Ll  CONTRACTS  ANO  AGRCCMENTS  ARE  CONTINGENT  UPOM  STKIHCS,  ACCIDENTS  AHO  OTHER  OCCURRENCES  e^YOMD  OUR  CONTROL. 

JOHN     I.    BEGGS. 

PnesiDCNT  S  Genckau  Manager  CABLC  ADOftCSS 

EDWIN    B.MEissNER.  INTERURBAN    AND    CITY   PASSENGER  'CAR" 

v,ccPi>Esio£»T  CARS   AND   TRUCKS 

STEAM   RAILROAD   COACHES  AND   FREIGHT  CARS 


SEATS,  CURTAINS.  TRIMMINGS  AND  GENERAL  RAILWAY  SUPPLIES. 
BRONZE.  BRASS.  GRAY  IRON    AND    MALLEABLE    CASTINGS.    • 
STEEL    FORGINCS. 


St.Louis.Mo.  AP'"^^  12'19 

TO  OUR  VALUED  PATRONS :- 

Our  'buslneds  rslatlons  in  the  past  havs  bssn  so  plaasant^   that  we 

dealrs  at  this  tims  to  acquaint  you  7,'ith  the  conditions  which  may  have  resulted  in  unusual 

delays  anX  iisappointuien'ts  in  the  execution  of  your  orders  during  the  war  period. 

The  requirsmants  of  our  Government  naturally  received  our  first  consideration,   in  or- 
der that  v;5  might  contribute  to  the  utmost  towards  the  glorious  viotory  which  has  tssn  at- 
tained. To  this  end  we  have  devoted  practically  our  entire  production,  and  in  some  of  our 
departments  the  percentage  given  to  the  Government  was  100^,  This  unusual  dsmemd  having 
ceased  with  the  termination  of  hostilities,  we  are  happy  to  advise  that  any  orders  now  on 
hand  will  be  executed  with  the  least  possible  delay,  and  that  in  the  future  we  hope  to  be 
in  position  to  give  you  even  better  service  than  during  the  pre-war  period,  as  the  demands 
of  the  emergency  necessitated  our  improving  and  enlarging  our  manufacturing  facilities, 
thereby  increasing  our  efficiency. 

For  any  inconvsnisnce  which  you  might  havs  suffered  at  our  hands,  we  asl:  your  indul- 
gence, feeling  confident  that  you  would  net  bava  wished  us  to  have  taken  any  course  other 
tV.an  the  patriotic  one  .ve  pursued. 

Highly  appreciating  your  past  courtesies  and  consideration,  we  beg  to  remain. 

Yours  very  truly, 
EBM/D 

ST  LOU^  CAR  COMPANY, 

Vice  President* 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

T  O  T         "The  'Standard'  Brand  on  your  material        T  ^    I 
M^wV^       IS  an  assurance  of  eventual  economy."       nI^OM** 

BRAND  -^  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 


CHICAGO 
ST.  LOUIS 
HAVANA,  CUBA 

RICHMOND 
SAN  FRANCISCO 
NEW  YORK 
MONTEREY,  MEX. 

MEXICO  CITY 
LONDON,  ENGLAND 
PARIS,  FRANCE 

IIUUHIII 
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The  Victory  Loan 

and  Better  Workmen — 
Better  Business  Conditions 


A  NY  man  who  thinks  at  all  knows  that  the  fundamental  inter- 
/A  ests  of  labor  and  capital  are  identical.  ^  The  most  stable 
business  is  that  in  which  these  two  factors  work  together  in 
the  greatest  spirit  of  unity,  confidence  and  mutual  respect.  In 
such  a  business  there  is  at  once  achieved,  first,  the  greatest  volume 
of  production ;  second,  the  lowest  cost  per  unit  of  finished  product ; 
third,  the  highest  wage  to  labor;  fourth,  the  greatest  profit  to 
capital.  ^During  the  war  the  sale  of  Liberty  Bonds  to  employes  in 
all  kinds  of  business  concerns,  and  particularly  the  methods  used  in 
making  such  sales,  proved  the  most  effective  means  in  commercial 
history  of  bringing  employer  and  employe  together.  ^  The  aver- 
age employer  and  employe  learned  more  than  ever  before  that 
the  basic  qualities  of  human  nature  are  common  to  both  the  boss 
and  the  workman — that  both  have  a  love  of  justice,  liberty  and 
democracy;  that  both  have  a  mutual  interest  in  the  safety  and 
prosperity  of  our  country;  and  that  both  are  willing  to  make  sacri- 
fices to  insure  its  safety  and  well  being.  T[  The  work  the  em- 
ployer did  in  educating  his  men  regarding  Government  securities 
and  their  purchase  was  not  an  expense — it  was  an  opportunity  to 
gromote  harmony  and  goodwill.  It  brought  a  definite  business 
return.  Employers  found  that  patriotic  and  thrifty  workmen 
are  better  producers.  Tf  Are  the  business  men  of  America  willing 
to  let  this  opportunity  slip  away  now?  If  If  they  are  awake  to  the 
chance  before  them,  they  will  do  even  more  to  bring  to  their  fel- 
low workers  and  partners  in  business  the  values  that  accompany 
a  subscription  to  the  Victory  Loan  than  they  did  to  "sell"  that  same 
idea  in  connection  with  former  Liberty  Loans.  Get  to  your  em- 
ployes the  idea  of  the  value  of  patriotism  in  peace  as  in  war.  ^  You 
will  be  doing  a  good  job  for  yourself,  for  your  men,  and  for  your 
country. 


Ask  u»  for  a  copy  of  the  booklet  entitled  GOVERNMENT  LOAN  ORGANIZATION 

THE    VICTORY    LOAN  Second   Federal   Reserve   District 

Its  Relation  to  American  Business  LIBERTY    LOAN    COMMITTEE 

and  Prosperity  151     Fifth     Avenue,  New  York 

Space  Contributed  by  Electric  Railway  Journal 
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I    The  ERICO  Portable  Welder 

I  — good  bonding  — no  interruption  to  traffic. 

I  — saves  man  power  — inexpensive 

I  — easy  to  handle 

I         The  ERICO  Portable  Welder  for  better  service.  Write  for  particulars.  | 

The  Electric  Railway  Improvement  Co.        | 

I  CLEVELAND  | 

=  3 
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Steel  for  Service 


Where  Reliability  Counts 

i  Did  you  ever  realize  how  much  depends  on  the  tools  you  use?     If  they  are 

I  poor  tools  production  will  be  decreased  and  consequently  there  will  be  delay  along 

I  the  line. 

Carnegie  Electric  Tool  Steel 

I  may  serve  your  purpose.     It  is  made  in  five  grades.     These  grades  are  based  on 

I  the  carbon  content. 

I  Their  uses  are  as  follows: 

I  No.   1  A  General-purpose  Tool  Steel 

I  No.  2  A  General-purpose  Steel  for  Soft  Work 

I  No.  3  A  General-purpose  Steel  for  all  uses 

I  No.  4  A  Steel  for  General  Machine  Shop  Tools 

I  No.  5  A  Steel  for  General  Small  Machine  Shop  Tools 

Carnegie  Steel  Company 

I  General  Offices — Carnegie  Bldg.,  Pittsburgh,  Pa. 
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Metal 
Fare  Tokens 


In  War  or 
Peace  Times- 


Enlarged  to  If  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tokens. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 


Established  1802 

Waterbury, 

Conn. 

New  York 

Boston 

Chicago 

Detroit 

Cut  Out 
the  Waste! 

Clean  up!  Do  it  NOW!  Do  it 
regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money! 

Time! 

Space! 

Labor! 

Material! 


— the  money  such  equipment  or  ma- 
terial cost  earns  nothing  and  is  not 
available  for  other  use. 

— the  time  it  is  idle  is  wasted  when 
it  can  render  service  elsewhere. 

— the  space  it  occupies  costs  money 
and  may  be  needed  for  other  purposes. 

— the  labor  of  its  manufacture  is 
wasted  and  also  the  labor  of  producing 
a  duplicate  for  the  man  who  can  use  it. 

— the  material  it  represents  would  be 
useful  in  another  form. 

Cut  out  all  this  waste!  Don't  have  material 
or  equipment  around  that  is  not  needed.  Turn 
it  into  cash. 

There  is  always  a  market  for  either  scrap  or 
good  used  machinery.  Conservation  of  both  ma- 
terials and  machinery  can  be  practiced  with  just 
as  much  profit  in  peace  as  in  war  times. 

Buyers  for  surplus  material,  good  used  machin- 
ery, junk  or  scrap,  can  easily  be  found  through  the 

Searchlight  Section 


%MiiinffmiiuniiiHiliiiiiiiiittiiiiiiiiiiiiiiiiHniiiiirriii>trMiiii[iiiitir)iiiriiiiit[i'" 
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^iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiKniiiiiniiiiiiriiuiiiiiiiiiiitiiiiitMiiiiiiiiiiiitiiiiiiii i uiiiHiiiiirMiiiiniiiMiiiitiiiiiiHiitiiniirMiuiriiniiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUMiiiiiiiiiitiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiniiiitiii 

I  THE  GRIFFIN  F.  C.  S.  WHEEL  | 

=  s 

is  an  improved 

Chilled 
Iron  Wheel 

Their  constant  use  on  a 
large  number  of  street  and  in- 
terurban  railways  throughout 
the  country  demonstrates 
their  superior  qualities. 

The  chilled  tread  surface  contains  three  and  one-half  per  cent,  carbon  white 
iron  —  is  harder  than  tool  steel  and  capable  of  long  wear. 

All  of  our  foundries  have  adequate  facilities  for  promptly  refitting  wheels 
and  axles. 

GRIFFIN  WHEEL  COMPANY 

McCormick  Building,  Chicago,  111. 


FOUNDRIES: 
Chicago  Detroit  Boston  Los  Angeles  Denver 


St.  Paul 


Tacoma 


Kansas  City 


niiiiiiniiiiiMMiiiiHiiiii»MiiiniiiiiuiiiiniiiiiiiiiiiiiiMii{iMiiiiniiiiniMiifiMiiniiiiiiiiiiiirriiiiiiMiiHniinr»iiiiiiii{»iinMiiiiuiimiiiiMiiiiiuiHiiiiiiiuiiniiiiHiiiiiiMiiiiiiiiMiiiiiiuiiiiiiiiinuiiiiirniiiMMi^  iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

iLHillllimillltlllllitiliiiiiiiiiiiiHiiiiiiiiiiitiilllllllllltllllllflllllllililiHlllllllllllltllllilllllinilllnilliiiiiiiiiiiiiiiiilllllllllllllllimilimi:      miiiiiiiiiHiiiiilillHliiiiiiiiiiiiiimiiiii iiiiuniiiiimiiiiiiiiiiiiiiiiiiiiiiiiitiii iiiiiiiiiiiiiiiiiiirniiiiiiiiiiiiiiiiiiiiiiiiiiiliitiiililt 


'LE  CARBONE' 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


Pittaburgh  Offiea:  ^ 
636  Wabash  Building 


Canadian  Distributors:  = 

Lyman    Tuba  &  Supply    Co.,    Ltd,      | 

Montreal  and  Toronto  = 


BRAKE  SHOE 
STANDARDS 


SAVE  MATERIAL 

SAVE  LABOR 

SAVE  TIME 

SAVE  MONEY 


Ask  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 

332  S.  Michigan  Ave.,  Chicago 
Chattanooga,  Tenn. 


riiiiiiiiiiiiiiiniiiillinillliiiiiriiiiitiiniiiiiiiiiiiiiiiiiiititiiiiiiiMiiuniiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiiitiiiiiiiiiiiiiiiiiiii*      ^iiiiiiiiiiiiiniiiiiiiiiiiiiiiirniiiiiiiiiiit'iiiriiiiiriiiiiiitiiiiiriiirriiiiiiitiiiiiiiiiiirriiiiiiinuilillltllllliiillinmiitilllllllllllllllDltllJlllu 
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piiiniiiiiiMiunuiiuHuuiiuiiiiiiuiiMiiuiuiiiniiiiniiiiiiitrHiiuiiitiiuiiiiuiniinMniininiiJiiiiiirttiiiiuiiitMntMiiijiiiiutiiiiiiMiMiuiiiiiutMiiiiiiiiiiiniHti^ 


MARSH  &  MCLENNAN 


FIRE   INSURANCE 

Special  Attention  GiTcn  to  Traction  insurance 


Insurance  Exchange,  CHICAGO 


19  Cedar  St. 
NEW  YORK 


16.15  California  St. 
DENVER 


314  Superior  St. 
.   DULUTH 


300  Nicollet  Aye. 
MINNEAPOLIS 


Ford  Bldg. 
DETROIT 


17  St.  John  St. 
MONTREAL 


23   Leadenhall 
LONDON 


1  THESE  OFFICES  WILL  GIVE  YOU  THE  BEST  THERE  IS  IN  INSURANCE  SERVICE  I 

&iHirfiiiirMtiiuiirniiiii;riiiiiiniiniitiMiirinnitniiinintttrirMirriiirrrtiiiuiittiiiiiiiMiriiiiintiiHiiriiMiiiiiiiniiiiiiiiin)itniriiinrnririi)iiiuirrnriiiimiirrinfinrinitMiitinMntiiniiii^ 


yiiiuiiiiiiriliiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiniiiiiirfiiiiiiiilllliliirniiiiriiiiiitiiiiiiiiitiiiittiiiitiiiiiiiiiniiiiiiiiiini iiiiiiiiiiiiitiiiiiiK 

WEATHERPROOF  WIRE  i 

AND  CABLE  I 

PAPER  INSULATED  I 

UNDERGROUND   CABLE  | 

(Single,    Duplex  and  Three    Phase)  = 

TROLLEY  WIRE  I 

(Round,  Grooved  or  Fifuro  8)  = 

BARE  COPPER  WIRES  AND  I 

CABLES  i 

MAGNET  WIRE  I 

(Cotton   or  Asbestos)  = 

AoMrieanite  Robber  C«Tered  Wire          Galranized  Iron  and  Steel  | 

Incandeicent  Lamp  Cord                          Wire  and  Strand  | 

AMERICAN   ELECTRICAL   WORKS  | 

PhlUipsdals,  R.  I.  I 

Boston,  176  Federal:  Chicago,  112  w.  Adams:  Cincinnati,  Traction  Bide;  i 

New  York,  233  B-way:  San  Francisco,  612  Howard;  SeatUe.  100  1st  Ave.  Sa.  = 

siiiiitiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiriiniiiniiiiiitiiiiniiinipiiiniDiiiiiiiiiiiiiiiiiiiiniiiitiiiiiniiiiHiB 

S'" """ iiiiijiiiij Jiiiiiiiiiiiiiiiijiimiiii iiiimiiiiiiiiiiijiimiiiiiiiiijiiiii iiiiiljjiiliiiilmtnuiiiJiMiiiilljili!: 


^iltMllllMllllillliiMiiiMiiiiiiriiiiiiiiiiiiiiiMilillliiiiiiiiiiirijiiiiiiiiiriiiiniiiiiiiiiiiiMjiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiii^ 

I        JOHN  A.  ROEBLINGS  SONS  CO.        | 

I  TRENTON,  NEW  JERSEY  | 

=  Manufacturers  of  = 


RDEBLIND 


I  RUBBER  COVERED  WIRE  I 

I  WEATHERPROOF  WIRE  I 

I  LEAD  ENCASED  CABLES  I 

I  MAGNET  WIRE  I 

I  ALL  KINDS  OF  INSULATED  WIRE 

^iliillinMlltir'll)lliilliiliiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiniiiniiiitiiiiniii)Miii)iiiiiiiiitiiiiiiiiiiniiuiiiiiniiiiiiiiiiiiiii))iiii)tiiiiiiiilllliii^ 

aiiimiiiiiimiiminiiiimiiMiiimiiMniiinmiiiiniimiiiiiiriiiiimiiMiiiMnmitiimnmiiiimiiiiimniiiiiiriiinmiiitim^ 

I      Michigan  Western       I 

I  CEDAR    POLES  ! 

i  POSTS,  TIES  AND  PILING  I 

I  BUTT  TREATING  | 

I  The  Valentine-Clark  Co.  I 

I  General  Office:  Minneapolis,  Minn.  I 

i       Toledo,  Ohio;  Chicago,  111.;  Kansas  City,  Mo.;  St.  Maries,  Idaho.         i 
niMllMlllllllllllUMlllilllfllllltllilllllllliiltiiiiiriiliiiiiriiiiiiiiliniilMiiriiiitiiilliiiiillilililliliiiiitiiiiiriiiiiriiiriiiiiiiitiiiriiillitlllililiH 

^iiimiiniiiiiiiiiiiiiiiiiiiiirriiiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiitiiiiiiiiiiiiirriiiiiiiiiiriiiiriiiirriiiiiiiiiiiiMiirMiiiriiitMiiiriimniniiiniiiiiii'::     ^nillllllinilllllllllliuiliuilnllllirilinrilltllllltllllllinillllllllllllllllllltllllilll.llllllllllttlllltlllltlllirtlllllllllltllllllllimilimilllllilt 


Specify 

PAGE  &  HILL  CO. 

Minneapolis       Chicago       New    York 
_                                                Kansas  City        Houston  mltimt^ 

"^itiiijirMiitiiiiimiiriiiiiiiiiimiiiiiiiiiMiimiiiiiii iimiiiimiiiiiiiiiii iiirMiiiMJiitiiiiiiiiiimiiimiiMiiirriiiimiimiiiMiiiiiiiirR 


j  THE  LINDSLEY  BROTHERS  CO.  f 
I  *'''»»™"Good  Poles  Quick"  Northern  I 

I      Qnldt  Bhipmants  Rooms  832  834,  72  West.  Adams  St.     Bntt  Treating       I 

1       i^SSiSJis  cmcAocnx.  Sgrjl  SSlyiS!'    I 

I  y»n  Spokane  —  St.  Loalf  Proeesses  I 

I  = 

jiniiiinililiiiiiriiiiiiiiiiHiiniiiij iirniimiiiiriiiiiiiiiuiriiiin inrn riiiiiiiiiiiiiiiriiiiriiiii iiijiiiiiiMliiliiijiiiuillllrir!: 

a" " < irilliiliiii llliiiirriijiiiiiiiiiiiijiiiiliililiiiiriiiiiiiiiiiiiijjriiiiilllllllljiil inililjliiiiiiiilllllilriiiiilllJlllliiiii 


TIES 


UPPER  MICHIGAN  WHITE  CEDAR 

WHITE  MARBLE  LIME  CO.,  (Cedar  Dept.)     Manistique,  Mich. 


,ij     iitriiiiiiiiiiii)iiriiiiiiiiriiiiiMiiiiiiiiiiiiiiiiirriiiiiiiiiiiiiriiiiiiiiiiriiiitinitiiifriiiiiriiiuiiiiitiiiiiiiiiirMiiiiiiiitiiiirriiiiiiiiiirtiiiiiriiiitiR 


WESTEPN  CEDAR  POLES 

Grlnne.l,la.-B.J. CARNEY  C€.-SpoKar,«,\. 

1729  McCormick  Bld^.         Chica|,o 

quick  Service  Yoi-d  K  Butt  Treating  Plant 
in  Minneapolis 


^»"""" ">' ilMiiiiiiifi iiiniii iiiiiiiniiiiiiriiiiiiiiiiijiriiiir i rriiiiiriiiiiiiiriiiiiriiiiriiiiiriiniiii iiiuiiMiiiriri: 

g"">> Kiiiii iiiiiiiiii iiiiiiiiiiiiiiiiiijiui { iiiMiir I iiririiiiiiiiiiriiiiiiiiiMilliiN 


HiiiniiiiiiiiitiiiiiiiiiitiiiiiiiiiiititiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitininiiittiiitiiiiitiiiitiiiiiiiiniiiiiiriiniiiiiiriiiiiiiiiiiiiiiiiiiriU: 

FEDERAL  SIGNAL  CO.  | 

I  ALBANY,  N.  Y.  | 

I  CONSULT  OUR  ENGINEERS  ON  YOUR  I 

I  SIGNAL  REQUIRE1V1ENTS  | 

I     62   Vanderbilt  ATenne.  New  York.  Monadnock  Block.  Chlcafo.     i 

I  118-130  New  MontEomery  St.,  San  Frandsco.  Csl.  | 

?!)iiiiiiiiiriiiiiiiii)iiiiitMiiniiiiiiiitiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiti' iiimiiiiiiiiiiMiiiiiiiiniiiiiiiiiiniiiiitiiiiitiiiiiitiiiiiiiiiiiitiH 

£illllllltllllllllllllillllll)llllittiliiiiifiiiiiiil>rriiiiriilllillliiiiliiiiiiitiiiiiilliiiliiitiiiiiitiiiiiiiiiiiiiiiiiiiinMiiriiliiiuillliiilllHiiiiifiiiitL 

I  I  EUREKA  PRODUCTS  | 

I     i        Commutators.    Trolley    Wheels,     Sleet    Trolley    Wheels.    Trolley        | 
E     =        Ears.    Line    Material,    Controller    Fingers.    Brush    Holders,    etc.        = 

i     I  We  make  quality  goods.  = 

I    i    THE  EUREKA  COMPANY,  North  East,  Pa.  | 

fMiiMiiUMMMiniiiiiiriiiiirMiiHiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiitiiiiiiniiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiiHiiiiiniiiiiiiiiiiiriMiiiiriiiiiiiiiiiitriir: 


Peirce  Forged  Steel  Pins 
with  Sheet  Steel  Thimbles 

Yonr  best  insurance  aealnst  insolator  breakace 

Hubbard  &  Company 

PITTSBURGH,    PA. 

^iiiiiiitiiiiiiiiiiiriiiiiiriiiriiiiH i iiriiiiniiiuniiiiiiiriti iiiiiiiirmiiiiiiiiu iimn niiiiniiniiiiiiiiiiiiiiiimiimiiiiiii 

aiiiiiiiiiiiiiiiiiijiuiiijiiiijiiiuiitiiimiiniiiiiiiiiiiiimiiii iiiiiiiriiiimiiiiiiiiiiiiiiiirrniiiiiiiiiiiiiiiiiijiiiiiiuiiimiiiiiiiiiiiiiiiiiiiiti     ^"'iiiiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiiiiiiiriiiitiiijiiiiiiiMiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiJiiiiiiiiiiiij: 


Rgme-Urice 


Bare  and  Tinned  Copper  Wire 
Magnet  Wire,  Rubber  Covered  Wire 

Rome  Wire  Co.,  Rome,  N.  Y. 


m 


NATIONAL 

TUBULAR  STEEL  POLES 

Alt  for  "NATIONAL  "  IlulUtln  No.  14,  "NATIONAL"  Tubular  Sleet  Pole) 

NATIONAL  TUBE  COMPANY.  PITTSBURGH,  PA. 


nnilUlllllliniliinsiiimMimiHiiiimiirniiimiiliiiiiiiliiniiunirinilllinilllllllinillimiiiii miiimiiiii liiiiiiiiiiiiiiiiuiin     "m iiiiiiiiuj iriiiiii riiiiniii iiiiiiiiii ii iiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiimiiii iiiiiiniiin 


■April  12,  1919  ElectricRailwayJouenal  33 

mil iiiiiii iiiiiiiiiiiii iiiiiiiiiiiiiiiiMiiiiiiiiiiiiililillllil irriiiminiiiiii iiiiiii i iiiiiiiiiiiiiiiiiiiiiiiiiii-     iiiiimiililiiillllliuiuiilllliiiiiiiiniiiiuiiiuiiiimiiiiiiiiiiiiiilil iiiuiuiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiii i i iiiiiiiiiiiiiiiii 


Aluminum  Company 
of  America 


Manafactnrerg  of 


ALUMINUM 

Electrical  Conductors 

All-Aluminum  and  Steel  Reinforced 
for 

Transmission  Lines 
Raili^ay  and  Industrial  Feeders 

Signal  Circuits 

Railway  Catenary  Construction 

Bus  Bars 

also 

Ingots — Rods — Rivets — Extruded    Shapes 
Sheet  Tubing 


I  Aluminum  Solders  and  Flux  I 

I  Flux  and  Wire  for  Autogenous  Welding  | 

I  GENERAL  SALES  OFFICE  | 

I  Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A.  | 

I  Canada:  Northern  Alnminnm  Co.»  Ltd.»  Toronto.  I 

I         Latin  America:  Alnminnm  Co.  of  Soath  America,  Plttsbnrsh,  Fft.        | 
I  England:   Northern  Alnminlnm  Co.,  Ltd^  London.  | 

jiiniiiiiiin)iiiiMiiiiitiiiiiMiiiiiiiiiiii)iiiniiiniiitiiiii)HiiimiiimiiiimiiiiiiMUNiiiiiniiiiMiiiiiTiiiiNiiiiiMiiiuiiiiiiiiuiiiiiiiiiiiiiiiiB 
H<iiiiMiiiiiuiiiiiiMiiiuiiiiuiniiinniiiniiiiiiiiiiiitiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiihiiiiitiiiiiiiiiiiiitiiiii)iiiiiiiiiiiHiiiiii)iiiiiiiiiiu 


DREW  MOTORMEN'S 
SAFETY    MIRRORS 


delphia.  429  Real  Estate  Trust  Bldg:.    Chicago.  105  So.  Dearborn  St. 

London.  48  Milton  Street 


I  Steel  Poles 

I  For  Every 

I  Pole  Purpose 

i  Cut      BhowB      Bates 

=  Steel  Poles  In  Electric 

=  Trolley  Line  Service 

=  by  Des  Mollies  City 

=  Ry.  Co..  Des  Moines, 

=  Iowa.       Over     2100 

=  Bates  Poles  la  use  in 

=  Des  Moines,  mostly 

=  Trolley    Service   and 

=  some  Street  and  Parfc 

=  lighting. 

=  Bates  Steel  Poles  are 

=  becoming  universally 

=  popular. 

=  Repeat  orders  testify 

=  their  general  sultabll- 

=  ity    for    every    Pole 

=  purpoee.    Telegraph, 

=  Telephone.        Power 

=  Transmission,    Elec- 

=  trie    Trolley    Lines, 

=  Electric        Lighting. 

=  etc.     Highest     class 

=  and  most  up-to-date 

=  steel  pole  equipment 

=  Id   the   world.     Our 

=  STEEI^     POLE 

=  TREATISE  tells  the 

=  Story.    Ask  for  It. 

=  About    2000  tons  of 

=  steel    constantly    on 

=  hand;    immediate 

=  shipments  and  lowest 

=  prices. 

5  Tubular  Steel  Poles 

=  cost  60  per  cent,  more 

i  than      Bates      Steel 

=  Poles,      yet      Bates 

i  Poles    are    100    per 

=  cent,  stronger  —  will 

S  last    100    per    cent. 

=  longer,  cover  a  much 

=  broader      range      of 

=  adaptability  and  are 

=  much    more    artistic 

=  than  Tubular  Poles: 

E  ask  us  to  verify  these 

=  facts. 

I  Bates 

I  Expanded  Steel 

I  Truss  Co. 

I  208  S.  La  Salle  St. 

E  Chicago,  HI. 

=  U.  S,  A. 

^ riiiitiiiiiiiiiiiitMiiiniiiiitiiimiiiiitiiiiitiiiiiiiiiiiiiiiniMiinr iiiiiiiiiiiiiiiiiiiiiiiM!iiiriiiiit iiitiiiiiiiiiiiiiiiiiinniiii' 


1^      ui liiiiiiiiiiiimimimiiiiiiimiiiiiiiimiiiiiii iitMiiiiiiiiiimiiiiHiiimiiriiMiiiiiiiiiiiiiiriiiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiitiiiiiiiit: 

ARMCO    IRON  Welding  Rods    | 


=  Eliminate    Accidents 

I  Send  for  catalogue  No.    18 

I     DREW  ELECTRIC  &  MFG.  CO. 

=     1016  E.  Michigan  St.,  Indianapolis,  Ind. 

niMJiMiiiniiiiiniiiiniiinniiiiiiniiiniiiniiiiiiiniiiinMiiiiiiiiHiiiiiinhiiniiiiiiiiiiiniiinniiiniiiiiiiiiiiHiiiiiniiiiiMiiiniiiiiuiiiiiiin      F 

uiiiiiiiiiiiiiniiiiniiiiiiiiiiMiiiniiiiiMiniiiMiiiiriiiiiirnijiMniiiiinriiMiiiiMniiMiiiirtinijiiiijiiinniMiiiiiiiiiiMiiiriniiitiiiiiiiiiiiriiij^      i 

I      AETNA  INSULATION  LINE  MATERIAL     !    I 

=         Third  Rail  Insulators,  Trolley  Bases.  Harps  and  Wlieela,  Bronxe       =     = 
=         and  Malleable  Iron  Frogs,  Crossings,  Section  Insulator,,  Section       |     | 

i  Switches.  =      = 

Albert  &  J.  M.  Anderson  Mfg.  Co. 
289-93  A  Street.  Boston.  Haas.  — /&\— 

Established  1877  ASSi^ 

Branches — New  York.  135  B'way.  PMla--«^^ 


OXY-ACETYLENE  ELECTRIC 

make  safe  welding  easy 

.'\RMCO    IRON    Rods    are    practically    pure 
iron   and    are   peculiarly   free   from   the   sul- 
phur, phosphorous,  slag,  oxides  and  other  impurities  that 
ordinarily  destroy  the  homogeneity  of  the  weld. 

PAGE  STEEL  &  WIRE  CO. 

Sales  Offices :  30  Church  St.,  New  York 

PlanU:  Moneuen,  Pa.,  and  Adrian,  Mich. 

Western  Representatives: 

Steel  Sales  Corporation,  Chicago 

Pacific  Coast  Representatives: 

American  Rolling  M  111  Co.,  San  Francisco 

Canadian  Distributers:    Taylor  &  Arnold,  Limited,  Montreal  and  Winnipeg 


11 


^imiiiiiiiiiiiiiiiiiiiMiiiiti imiiii miiiimiiim iiiiimiiimiiiiiiiiiiiimiiimiiiimiimniiiimiimiiiiimiimiiiiiMiiiiuiitR      ^„ ,„„„ niiiiiiimiiiriMiimiiirmiiimiiiiiiiiimiiiiiiiiiii miiitiiiiimiiiiiiiiiii uiiimiiiimiiimiiiriiin miimiiiR 

•iiiii) iinmiiiiiniiimiiiiuiiiniiiiiitiiiiiitiiiiitiiiiitiiiiniiiimiiiitiiiiiMiiiin iiiiiiiiiiiiiiiiiiuniii t miiiiiiiiimjiima'j 


siiiiMiiiiiiiiiiiiiriiiiiiiitiiiiiriniiiitiijiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiriiiiiiMiiiiiiiiiiiiiiijiiiiiiriiiiiiiniitMiiiiiriip^ 

I      Transmission    Line    and    Special    Crossing      | 
I  Structures,  Catenary  Bridges  | 

i  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

i  ARCHBOLD-BRADY  CO.  I 


Engineers  &  Contractor* 


SYRACUSE,  N.  Y. 


siHiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiimiiiiniiiiitiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiliiiiiiniiMiiiirMiiiitiiiiiiiiiiiiiriiiiiniiiiMiiitniiiiin 
amiiiuiiiiuuiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiJiiiiiiiiiuiiiiiiiiiuiiiuiiiiiiJiiiiiiiuiiiiimiiiiiuiiiJiHiiuuiujiuuiuuiiujuiiiiuiie 


=  Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Passing  = 

S  Sidings.     Tee  Rail  Special  Work  for  Interurban  Lines  and  Private  s 

I  Rights  of  Way.     Manganese  Constraction  a  Specialty.  = 

I  i«^-a.rKX«fe.i>o    l«»on.  WotyiK^s  I 

i  Ptaiit..»HiUbumJJ.YuulNi.j«r»F«ll.,N.Y.  NcwYork.OHic«.30  Church  81r«.t  g 


U.  S.  Electric  Contact  Signals  for 

i  Single-track  block-signal   protection.  | 

i  Double-track    spacing    and    clearance    signals.  | 

I  Protection    at   intersections  with  wyes.  | 

I  Proceed    signals    in    street    reconstruction   work.  | 

I                United  States  Electric  Signal  Co.  | 

I                                         West  Newton,  Mass.  | 

^iiiiiiiiiiiiiiiuiuijiiiiiiiiiuiiiiiiiiliiniiii IIIIIII II IIIIIII IIIIIII iiiiiiii iiiiiuiiiiiii uiiiiiiiiiiiiiiS 


liiiunmiiii Mil nil ii iiiiiiii niiiiiitiiiiiiiiiiniiiiiii ii iiiiiiii iiiiiii iiimimiiiiiii iiiiii'. 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


^lunminHnNHiniiimHiiiiiiiiiiimiiiiniiiiiiniiiiHtiiiiuiiiniimiiiiiimiiiiitiiiii 


iiiiiHiiiiiiMiiininiiiiiiiiiiiiiiiiiiiiiii 
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miiiiiiiiiiiiiiiraiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiriiiiiiriiiiiiiiiHiiiiniiimiiitriiiniiiniiiiniiiiiiiiiiiiiiiiiiiiiii|      aiiiiimiiiiiiiiiiiiiniiiiiiiiiiii iiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiimiiuriiiij niiiiiiiiiiuiiniiiiiniiimiiiiiiiii!! 


LINCOLN  WELDING 
EQUIPMENT 

I  insures  maximum  efficiency  I 

I  at  minimum  cost.  f 

I  Lincoln  Dynamotors  \ 

I  Lincoln  Rail  Bonds  \ 

I  Gailor  Welded  Joints  | 

I    THE  LINCOLN  BONDING  CO.  | 

636  Huron  Road,  Cleveland,  U.  S.  A.  | 

^iiiiiiiiriniiiniiniriniriiiiMntiinMiiiriiiiMntiiiiriiiiMiitNiiiiiiiirniriiiiiniiiiiiiiMiiriiiitiiiiriniiMiiiiiiiiiMiiiriniirniriMiiriiiiiiiiiii 
^iiiirmiiMiiMiuMntiiiiiMiimimiiimimiitniiiMiimiiNiiiHiimiiiniiitiiiMiiiiiiiiHiiiiMiiiuiiunimMrmiimiiimiimnmniitiiin 

I  SPECIALISTS  I 

I  in  the  | 

j  Design  and  Manufacture  | 

I  of  I 

j         Standard — Insulated  —  and  | 

I  Compromise  Rail  Joints.  \ 

The  Rail  Joint  Company 

I  61  Broadway,  New  York  City  | 


-■ 1 ' iiiiiiniiiii u 1 iiiijiimimiiiinijirim ii iiiiiiiiii i i jiiiiiijirric      S m , , ui iiiiiimriiiiiiiliuiiiijiimiim nmiiiiir i mil i iiiiiiiiiimiiimilimiiiiiiB 

|iuiiiiiiiiiiiiMiiii>iiiiiiiiiiii>iiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiii niiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiii iiiiiiiiiiiiii^     giimiiiiiiiiiiiiiiiiuiiiiiiiiiiuiiJiiiiiiiiiiiiiiiiiiiuiiiuiiiuiHiiiiiJiiiiiiiiiiiiijiiiiiiiiiiiiHiiiiiiJiiiiiiipiiiiiiiiiiiiiiiuiiiuiiiJuiiiiiiiiiiiii 


BARBOUR-STOCKWELL  CO. 

205   BroacSway     CamHridgeport,   Masit. 
EttnHIiihefi    i.SS.V 


Manufitclurcr*   of 

Special  Work  for  Street  Railways 

Frog:s,  Crossings,  Switches  and  Mates 

Turnouts  and   Cross   Connections 

Kerwin  Portable  Crossovers 

Balk  Will  Articulated  Cast  Manganese  Crossings 


F.STIMATF.S    PROMPTl  V    FtrRNISHFD 


nliniiJiiiiiiiiliiiiiiiiiiijiiiiiuiiinMiiiiiiiiniiiiniiiiiiiiiniiiiiiiiiiiiiMiiiniiiiiiiiiiiiiiiiiiiiiniiiiHiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiir; 
miiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiililiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiMiiiiiiiiiiiiiMiiii' 


Dependable  Track  Work 
for  Electric  Railways 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 

SHiumiifiiiiimiimiitiiiiiiimiiiiiimiiiiHniiiMiiimiiiiiiiiiiuiiiiniiinniiiimiiiniriiiiiiiiiniimiiiiffliiimiitiimiiiMiiiiiiiii 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


i     I     I 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


^iiiHniiniinimniiiniiiniiiiiiMiiiMiiriiJiiiiiiiiiiiniiiiiiiiiiiiiiriiiiiiiiiriiiiiiiiiiiiiiiiitiiiTiiiniiiiiiiiiimiiiniiiiritiiiiiiiiiiiiiiinriiiil 


^£      ^HriiiiriniiiiiiiitiiiiiiiiiiHiiitiiiiiiiiiMiiiriiiiiiiiiMiHiiiiiiniiiniiniiiiiiiiriiiiriiMiMniiiiiiuirniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiiii<; 


T 


RAILS  AND  NELSONVILLE  FILLER 
AND  STRETCHER  BRICK 

offer  all  the  advantages  without  the  diaad vantages 

of  the  groove  rail. 

Construction  approved  by  City  Engineers. 


I    I  THE  NELSONVILLE  BRICK  CO,  Nelsonville,   Ohio    | 


E      "^HMmrnHMiiuMmnHnMinmiiiMiiMiiiiMimiiiriiiiirmiimiiiMiiiMiiriMiimiiimiiiimiiiNiiiirniiiMiiiMiiinimimiinmiiim 
I     g>"MiiHimniinminMiniriiiiiiiiiirmii)iiiniiniiiiiiMiiimiimiiiniiriMiiiimiii(iiiiiniu>iiiiimiiiiiiiiimiiimM 

I             THE     WEISS    SWITCH    LOCK  I 

I              PREVENTS    SPLIT    SWITCHES  | 

I        A  posUtre  locking  switch  lock  that  locks  right  and  lert.     Water-  | 

3        proof,  non-lreozable,  mud-proof  and  aand-proof.     Simple  in  con-  s 

S        struction.   perfect   in   operation   and  easily  installed.     Podtirely  i 

=        preventu  split  switches.  i 

I                       Write  for  eomplet*  information  and  quotationM.  | 

I        WEISS  SWITCH  LOCK  CO..  600  Capitol  Ave.,  Sprto»fi«ld,  lU.  | 

^iiraiiiiiiiiiiiHiuiiiiiiuiiiiiiiiiiiiiiiuiiiiuiiniiiiiuiiiiiuiiiiiiiiiiiiuuiiiiiiiiiuiiuuuiiuiiiiuiiiuiiiiiuiMiiiiiiiiiiiiumiiiiniiiiiiiiin 
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SiiiiriiiiiiiniiiinnriiiiiMiiiiinitiiiniiiiiiiMiiiiiiiiiiiiiiiiriiiiiiniiiiniiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiu: 

American 

Rail  Bonds  I 

United  States  | 

T>vin  Terminal  | 

Soldered  I 

—  § 

I         American  Steel  &  Wire  Company        | 

I  Chicago   Nevr  York   Cleveland    Pittsburgh  Worcester  Denver  | 

s  Export  Representative:  U.  S.  Steel  Products  Co.,  New  York  | 

i  Pacific  Coast  Representative  :   U.  S.  Steel  Products  Co.  = 

=  Sao  Francisco  Los  Angeles  Portland  Seattle  E 

3iiiiiiiiiin»iiiiitiiiiinMiinuiiniiMiiniiiiMiiiiintiiiiitiiiiiiiiiiiiiriiiirriiiiiitriiiniiiiiriiiiiiiiiiiiMiiifiriinitiiiiiiiiiiiii)iiiiiiiiiiitiiiiR 
aiHiiiiiiuiMiiiiiiiiiiMniiiiiiniiMiiiiiMinuiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiHiiiiiiiiiiiiiiiiiiiMiiirMiiiiiiiiiiiiiiiriiiiiiiiiniiiii: 

I    SPECIAL   TRACK   WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING  BIG  HEEL 
I        SWITCHES. 


giiii iiiiiiii I mm I uiiiiiniiiu iiiiiiiiiimiiraiiiiiiiiiuiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiim 

i  A  Great  Combination  I 


TRACK  WORK  | 

OF  EVERY   DESCRIPTION.  | 

HARD  CENTER  CONSTRUCTION.  | 

BalkwUl  Articulated  Cast  Manganese  Crossings  = 


3 


J.  I.  Flat    Wire,    to 
sweep       cross- 
ings. 
I  No.  2.  Split     Bamboo, 
to  handle  light 
dirt  and  snow 
in     the     frogs, 
switches,      and 
curves. 
No.  3.  Flat    Wire,    to 
remove    ice, 
slush  and  mud 
from  the  same 
places     and     a 
chisel  point  on 
the  end  of  the 
handle       to 
loosen   the    ice 
and  crust. 
None      superior      are 
produced  for  purposes 
intended.     No.   1   sup- 
plied with  or  without 
handles,     and     No.     2 
and    3    have    a   chi»el 
on   the   end   of   handle 
to    cut    the    crust    and 
ice,    but    are    supplied 
without    chisel   if   de- 
sired. 

Write  for   prices 


New     York  Switch  &  Crossing    Co. 


Hoboken,  N.  J. 


J.  W.  PAXSON  CO.,  Mfrs. 

1021  N.  Delaware  Ave.,  Philadelphia,  Pa. 


?liiiiimiiiiutiiiitmniimiiiuiiiiiiimiimiiiiimiiiiiiiiiimiiiimiiiniiiiiiiiiiiiMtiiiiiiiiimniimitiHiiiiiinimiiiMiiimimiim^^  SMmiiHmiiHmiiiimiimiiiiiiiiiiiiMiiiimiiir:iiiiiinniiiiiiiiiiiu:iiiiiMiiri miiiiiiimiiiitmiiiiiiiiiiiiiiitriiimri'-inmiMiiiiiMS 

kiiiiiHtiimuinuiiiiiiuiiiiiuinuiiiiiiiiiiiiiuMiiiuiiiiiiiiiiiiMiuiiniiMiiiHtiiiiiiiiiniiiiiiiiiiiiiniiimiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiim 

I  The  Babcock  &  Wilcox  Company 

i  85  Liberty  Street,  New  York 

I        WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works: 


BARBERTON,  OHIO— BAYONNE, 
BRANCH  OFFICES: 


ATLANTA.  Candler  Building 
BOSTON,  49  Federal  St. 
CHICAGO.    Marquette   Building 
CINCINNATI.  Traction  Building 
CLEVELAND.    Guardian  Building 
DENVER.  435  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldg. 
LOS  ANGELES.  I.  N.  Van  Nuys  Bldg. 
NEW  ORLEANS,   533  Baronne  St. 
PHILADELPHIA,   North  American  Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bldg. 


N.  J. 


SALT  LAKE  CITY.  705-6  Keams  Hide. 

SAN  FRANCISCO.  Sheldon  Bldg. 

SAN  JUAN,  Porto  Rico,  Royal  Bank  Bldg. 

SEATTLE.  Mutual  Life  Bldg. 

TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiiiimiiimiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiii:      -m iiiiiiiiniiiiiiiiniiiiiiiiiiijiiiiijiiiujiiiiiij ijiiiiiiiiiiiiiiiiniiiiiniiiimiijjmiiiiiiiiiuijiiiiiiijui.iiiiiiiiiiiiiuiiiiiiiiiiiiiiii;i 


I  Foster  Superheaters  i 

I    Insure    uniform    superheat    at   temperature   specified    §  | 

I  Power  Specialty  Company  |  | 

I  111   Broadway,  New  York  City  I  I 


:iiHiiiiniiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiii[iiiiiiiiiHiiniiiiiiiiiiiniiiiiiitiiiiriiiiiniiiiiuiiiimiiiiiiiiiiiiiiiiiiniiiiniiiiiitiiiiiiB 
2jintiiiiiiiiiiiiiittiiiiiiiiiiiiitiiiiiiiiiitiiHiiiiiiiiiiiiuiiiiiitiiiiiiiiiiniiiiiiiiiiriiiiiitiiiiiriiiiiiiiiiittiiiiiiiiiiiniiiiitiiiiiiiiiiiiiiiiiniiiii^ 

I.  T.  E.  I 

Circuit  Breakers 

for  heavy  street  railway  work  are  | 

the  best  obtainable.  Write  for  New  i 

Complete  Catalogue.  | 

'.iiiiliiliMiiiiMiiiiiiiiiinifiiiiiriiinurilllllliilllinillllniiiiiniiiiiiiiiiiiiNifiiiiiiiiiiiiiiiiiiuiiiiiiniiiiiiiiiiiiiiiiimiiiiilllllimillllltiiic 


SUPERHEATERS 
FOR  STATIONARY  SERVICE 


The  Elesco  Superheater  is  correctly   designed  to  give  the  highest        = 

practical  efficiency  under  conditions  existing  in  your  individual  plant.        i 

=  Bulletin  BT-l  tells  how.     Write  for  it  i 

I  LOCOMOTIVE   SUPERHEATER   CO,  I 

I  39  Church  St.,  New  York  City  | 

JTirMiiiiuntiiiiiiiiiniiiiiiiiiuiiiniiiiiiiiMntiiniiuiiiiiiMniiMuiiriiiiiiHiiirMiiiiiiiiiiniiuMiiiriiiiuiiiiniiiiiuiiiimiiiitiiiiiiiiiiiliiir 


tiiiiiiniiiMinniiiiiiiiiiiiiiiiiiiiHiiniiniiiiMiriiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiHiiiiiiiiiiiiiiiiiiHiiiiinHiiiiHiiiiiHiit 


^££N  (hAIN  ^ATBS 


Green  Engineering  Co..  East  Chicago,  Ind. 


.niiimniimiiiiiiuiiiiiiiiiiniiiiiimiiMiiiiiiTiiiiiHiiiiiiniiiiniiiiiuiMiiiitiiintiiiniiiiiiMtiiiiiiMiiiniiiiiiiiiiiiiniiiimiiiiMiiiimi^^^^ 
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aimiiiiriiiiililinui iiirniMiiriiiiiriiiiiiiiii ii irimiiiitiiiirriinniiiiMiiiniiMiiir i> riiimi:iiiiiiii>iiiiiiii>^      out Miuillllllliliriiiiiirrrii iiliililimiim iiiiiiiiinminuiiuiiiiiiinllimiillliliiiiiini lUMiiiiiiiiiiiiiiiillllillllllllliv 

I  Full  power  with 

i       High  or  Lower  Adjustment 

I  Many   emergencies    requiring    a 

i  powerful    jack    present    a    diffl- 

=  culty    in    bringing    tlie   Jack    to 

=  bear  on  tlie   load.      The 

I      Buckeye   Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strengtii  and  trouble. 

H  The  many  positions  to  which  it 

=  Is    adjustable   easily    solve   per- 

i  plexing    lifting    problems.     Full 

i  details    In    our    catalog.     Write 

I  for   it. 

I         The  Buckeye 
I        Jack  Mfg.  Co. 

i  Alliance,  Ohio 

jiiiiiiiiiuiiii iiimiiiiiii immii iiuiimiiimiiniiiiiiiiiiiillliililimiiiijiiiiiiimiiii iiiiiiiiiimtiiiiiiiirriiiii mS 

iiiiiiiiiiiinriiiriiiiiiiiiiilllllllllimiiiiilimilliiijiiiiiillllliliiir niiiiri i uiiiiiiiiiiiiiiir i iiiiiiiiliiiiiii u 


The  Automat- 
ic Reclosing 
Circuit  Break- 
er Supervises 
and  controls 
D.  C.  Power 
Circuits  in  the 
Most  Efficient 
Manner. 

I  OPENS  AUTOMATICALLY 

I  Due  to  an  overload,  short-circuit  or  voltage  failure- 

I  RECLOSES  AUTOMATICALLY 

I  After  the  expiration  of  a  definite  time  interval — ■ 

I  providing — the  circuit  is  in  a  proper  condition  to 

I  receive  power.   You  set  the  breaker  to  demand  con- 

i  ditions  of  circuit  which  you  deem  proper  for  the 

1  return  of  power  and  it  follows  your  orders  to  the 

I  letter. 

I      REFUSES  TO  RECLOSE 

i  If  conditions  of  circuit  are  not  that  required  by  the 

I  setting  you  made. 

I  Secure  Bulletin  No.  30  for  details. 

The  Automatic  Reclosing  Circuit 

I    Columbus,  Ohio     Breaker  Co.  u.  s.  a. 


32,680  MILES  | 

was  the  distance  covered  before  | 

this    set    of    brushes    was    in-  | 

spected.     Even   then  they  were  | 

in  excellent  condition  and  good  | 

for  several  thousand  additional  | 

miles.     Other  brushes  delivered  | 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  designed  for  the  aerv-      | 
ice   in   which    they    are   to    operate.      = 

I    I        THE   UNITED   STATES   GRAPHITE  COMPANY         | 

I      =  Saginaw,   Micbigeui,   U.  S.   A.  | 

I     =     Branch     Offices:     New     York,     Pittsbnrgh.     Philadelphia.     Atlanta,      | 
S  =1  Chicago.   St.  Louis.   Denver,   San  Francisco.  = 

uiiiimiiiimmiiiimiiiiMiiiitiiiHiiiiitiiiiniiiHiiiiHiiimiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiHiiiiniiiniitiiimiiimiiHiiimiim^  ^jiiiiiiiniiinMiniiinniniiiuiiiiiiiitiriiniiuiiiiiiiniiiiniiiiMiiiiiiniiiiiiiniiiiiiiiiiiiiiiniiniiiiiiniiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiB 

/iiiiiiinniiiiiiiiiiiiiiiitiiiimiiiiiMiiiiiiiiiiiiittiiiiniiiiMiiiiriiiitiiiitiiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiitiiirinitMiiiiiiiirMiiMiiiMiiii 

Williams'  "Vulcan" 
Drop-Forged  Safety  Lathe  Dogs 

Guaranteed 

Tools  in  constant  use  should  have  qualities  of  strength  and  wear  which 
will  make  them  dependable  for  many  years  of  duty.  Williams'  prod- 
uct is  all  designed  and  made  with  that  purpose. 

A  good  tool  helps  you  and  is  a  constant  and  good  advertisement 
for  us.  We  guarantee  that  every  tool  we  sell  shall  fulfill  the  purposes 
of  strength,  wear  and  utility.     Machinists'  Tool  Booklet  on  request. 

H.    WILLIAMS    &    CO. 

"The  Drop-Forging  People" 

143  Richards  Street,  Brooklyn,   N.  Y. 
143  South  Clinton  Street,  Chicago,  111. 

ittiiilMtiiiiiiiiiMiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiintiiitiiimiiiiiiuiiiiiiiiniiitiiiiiuiiiililiiliiimiiiiiiiiiiiiiiiiiiiniimiiiiiiiiiiiimiiiiti iiiitiiiiiiiittiiiiiiiiiiiiiHiiiiiiiiu iiiiiiiiiiliiiiiiiiiniiiuiiiiiiiiiMiiiitiiiitiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiriiiiiiiH iiiitMiiiriiniirrh. 

iiiriiiillllliliiiniiiillllllllinniil iniiiiiiiiiiiliilfiiiiiiiiiil iilililiiillilimimilliuilllllllllllirailllllllllllllililiiiiiiiiiiiiit-      ^iiiiiiiiiitrlillniiiiMiiiiiii iiiiiiiiiiiiiirliiiiiMiiiNiiriiiiiiiiniJiiiiiiiiiMiiiiHiiiii ji i i iiiiiiimiiiiiii >i 


Bent  or  Straight  Tail 

Single  Screw 
13  Sizes — i  to  5  inches 


Bent  or  Straight  Tail 

Double  Screws 
I  Sizes — 4  to  6  inches 


SPECIFY 


WE-FU-GD  AND  5CAIFE 


For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  | 

s  Hartford*  Conn.  = 

ftitiiiHiiiiiiiiiiiiMiiiiiiiiiniiiniiiiiHiiiHiiiiiiiiuiiiiMiiiiiiiiiMiiihiinniHiiiiniiiittriiiiitiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiimii^^^ 

aiiiiiiiiiiliiiilluiiiiiiiiiiitiiniiitiH: iiiiiiiiiliJiniiHiHtillliinilililllllllHiiillltllliiniilliilliiiiiliiiiniiirKiiiiifiiiiniiiniiiiiiitiiu 


CSDm 


PURIF-ICATION     SYSTEMS 
SOFTE.UlNa  &   P-IUTRATION 

ran  boii-er   f-eed  aimo 

Al-t.    INOUSTRIAI-    USES 


WM.B.5CAJFE  &  SONS  CQ.PITTSBURGH.PA. 


iirriiiiiiiiitriiiimiitMiiittn 


uiiiiiiiiiiiimiiiiiiiiiniiiiiiiiiiniiiiitiiitiiiiDiiiriiiitMniiiiiiriiiii 


:iHittlllllIllllllllirill'.J 


^iiiiniiuiiiiniiiiiiiiimiiirtiiHiriiiiiiiiiiiiiiri)iiirttiir:ifnitri'iirtiiirtriiiiiriini 


I  HOT    GALVANIZING  | 

i  We     gutirantee    Immediate    deliTeriee ;     reasonable    prices :     first  = 

=  class  workmanship  to  stand  any  test.     No  tappinr  necessary  oa  = 

=  threads  of  bolls  after  g^alvanizins:.  = 

I  Galvanized  angles  fumishcNl  cut  and  bent  to  lenrth  and  punched.  | 

I                                          JOSEPH  P.  CATTIE  &  BROS.  | 

=                            Gaul  and  Adams  Sts.,  Philadelphia,  Pa.  = 

~riniiiiiiiiniMiiiHiiiiriiiiiiiMiniiiiiiiriiiiuMniiniiMnninMi)HNtiuiniinrniMiinirinMiiiitiii)tiiiiiiiiiini'nriiitiiiniiimiiiiiMiiiiMi: 
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iiiiiuuiiim imitii!Miiiiiiiiii(iriuittttrfi|iii.iirrinti(imiiuiiifiiiiiiMiitiiiiriniiiiiiiiiiiiitmirmi ttiiiiiiiiiriiiittiiuiiiuniiiiut     JiiMiiiitiiiiitMiiiHiiiUMHiiMiiiMiiiiriiiiirniiiiiiiiiiitiriiiitiMnriinriMiiMiiiriiiiitiiniiiiiitiHiiniiiiiimimiiimiitiiiiiiiiiiimiiiiiiiH^ 


LET 


t>LEDO  CRANES 

JFT  YOUR  LOAD 


i         Get  in  touch  with  us  I 

I  TOLEDO  BRIDGE  &  CRANE  CO.  | 

E  TOLEDO.  OHIO  | 

=  New  York  Offic«.  5Z  Broadway  Clcaaland  OKu:t.  72£  Clliuni  Bids.  = 

^  PbiUdalphia  OfKia.  21)13  MaHccI  SL  Chicaia  Office.  549  Waihinidon  RUd.  = 

=  ;■  PUuUufh  Offiea.  203  OUacT  Btdi.  SanFVanciKo  OAaa.  Rialto  Bldf.  ,  ^  = 

^iiiiliiiiiiliiiiiiinriiiiiiiiiiiiiiiiiiliiiiiiiitiiiiiriiiiiiiiiiniiitiiiiiiiiiiiiiuiiirtniiiiiliiiiiiiilllriiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiima 
aiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiiiniiiitiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiwiiriiiiiiiiiiiiriiiiiKiiiitiiiiliiiiirtiimiiiiiiiiiiiib 


i 

NILES-BEMENT-POND  CO. 

Ill   BROADWAY,  NEW  YORK 
MACHINE  TOOLS 

For  Electric  Railway  Rapair  Shops 

Axle  Lathes 
Wheel  Presses 
Shapers.  Dfllls 
Slotters,  Planers 
Steam  Hammers 
Electric  Tra«ell)n( 
Cranes 


Send 

£or  , 

Catalogs         1^ 


International  Specialties 

Cover  the  Entire  Range  of 

Fare  Collection 


Money-counting  fare  boxes;  Coin  and  metal 
ticket-counting  fare  boxes;  Coin  registers; 
Coin  and  transfer  registers;  Coin,  metal  ticket 
and  transfer  registers;  Motor-driven  coin  and 
transfer  registers;  Motor-driven  registers  for 
station,  ferry,  park  and  terminal  use ;  Metal 
and  paper  registers  with  single  hopper;  Round 
and  square  registers;  Transfer  printers; 
Heeren  Enameled  Badges;  Punches  and  Bell 
Cord. 


TiiiiiiiMliiirrniniiniiiiiiintiiinriiiiniinninniitiniMiiiitiiiiiiiiiiitfiiiiiiinitnnntinntinnninitiiiiiiiiiiiMiinMiniiiniDiiniiiniiHn 
uiiiiiiijuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiitiiiiriiiiiiiMiiiiiHiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiuiiiiiiiiiiiiiiuiiuiiiiiiiii;^ 

I  The  Big  Three  |  I 

I    D  &  W  Fuses,  Deltabeston  Wire    I  I 

I  D  &  W  Oil  Fuse  Cutouts  I  | 

I  D  &  W  Fuse  Co.,  Providence,  Ra  I.  |  | 

^iiiniiriiiiiiiiiiiii[iiiiniiinii:iiir[ii<niiiiiirtiiiniMiiiiiiitiiriiiiriiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiii[Miiirii)iiiiiiiriiiiniiiiiiiiiiriiiiiiin  i 


The  International  Register  Company 

15  South  Throop  Street,  Chicago 


1=     rUMirliiinrtiiiirriniittMiiiMi)riiniiiiiu<iinriintrinii)nirMniriiiiiiiiiitiiiiiriiiiriinrrniiriiiniiiitri)iirfnirrtiiiiiit(rrii)iiriiiriiliilliii>'' 


aiiiiniiiiiiiiiiiiiiiniiiitiiiiiiiiiiuiiiiiiiiiiiMiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiniiiniiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiniiiimiiitiiiiiiiiiifiiiiiifi 

I         WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT 

I       Write   for  THERMOSTATIC  CONTROL   INFORMATION  I 

I     ELECTRIC     HEATERS     Cut  I 

Installation  and  Maintenance  I 

Charge.  i 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  i 

rent.  i 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  I 

I                                                 Electric  Car  Heaters.  I 

I     ORIGINATED  The  Ventilated  I 

I                                                    Coil  Supporta  i 

I       LET  trs  FIGURE  ON  TOUR  NEXT   REQUIREMENTS  I 

I  GoIdCarHeating&LightingCo.,17BatteryPI.,NewYork  | 

niiiiiiiiiiiMiiiifiiiiitttiiiiiiiiiinriiii iiiiiiiiiriiiiiiriiiitiii iitiriiiiii ttiiiiiriiiiitiii niiiiiiiii riiiiiiiiiiiiiiiiiiiiiiiiiiifT    ntiiiiriiiiniNiirMiiniiiiittiiiiiiiiiiriiiiiiiiuiiiiinriiiniiiiitMniMiniiiiiiiMiiiriiHtMiniiiiiiniiiriiiiiniiiriiiiHiiiMiiiniiHiiiiiiiiiiiiiiiR 

HHniiiiiiiiMiiiMiiiiiriiinniii]itMiiiiniiiiitMiiiiiiniiMiiiitiMiitiiiMitiiiiiiiiiniiiiiitiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiittiiifiiiiii>i     Hii>i>'>>>i>HtMnittiiniiiiiiiiiinMiiiiiMiiiiiiiiiMiinMiiiriiiiiEiiiiiuniHiiiiMii)iHiii[iiiiiiiiiiiriiiiii)iiiiiiiiiiiuiiiniiiiiiiiiitiiiiiiiiiiiir^ 


^rriiiiiiiiiiiiitiiiiiiiniiiniiiiiiiiiiiiiiiiitiiiiiiiiiiiiiMiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiriniiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiitiiitiiini'^ 


STANDARD 

VC6ven  Fabric  Ca 


i  -.    ^ 


MFG 


"Everything  In  Insulation" 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Insulating  Tapes 


Waxes 
Asphalts 
Compounds 
Insulating  Varnish 


The  above  are  only  a  few  of  our  products  S 

Write  us  fox:  anything  in  this  line  you  may  reqoir*.       = 

MITCHELL-RAND  M'F'G  CO.  I 

I  ^^^  tOJ  John  St..  New  York  City  | 

^inrniiiiiiMiiirtiiinurMiiirriniiiiiiiiiiiMiiuiiniirininiiMiiiMiiniMniriiinuiiiiiiriiiiMiiiiitniiHiniiiiiiijniiiiiitiiiiiiiiirwiiiiMiiiiR 

iiriiiiiuMiiiitiiiiiiirfiiiiiiMiiiiiMiiitMiiitiMiiiiirniiMMiniiiiiiiiriiiiiiiiiiiiiiinittMiiiiMiniriiiiiHiiniiiiiiiiifMHiiMiiiiiiiiiriiinriiiiiiK 

0!IIIIlPPtti*i(i!i!Jiii!iii!i!i[|i|i]iiiii!iiijim^ 


mi  i 


RtJilrof  Mis  -  Contractors  -  Indu s trte s 
AutonioMtwi-Pok^  IHiHin}|  ..KiC)rclniiinCt> 

le ni pie  toil,  Ko Illy  &  Co-.I^td* 

*  i>;if,hii.sVi<  ii  Hi0M  ji 


:iuiii(iiiiiiitiiiiiiniiiiiiiuiiiiiuiiiiiuiiiiuuiiiiiiuiiuuiiiiuttiiiiuiiiiiuiiiiuiiiiiiiiiiiiiiiiiiniuMiiiiiiiiiit]iiiiiuiiiiiiiiiuiiimiiiiik~ 


I  FORD  TRIBLOC  | 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
I  Planetary  Gears,  Steel  Parts,  3K  to  i  factor  of  Safety.  | 
I        It's  the  only  Block  that  carries  a  five-year  guarantee.        | 

1  FORD  CHAIN  BLOCK  65  MFG.  CO.  f 

I  Second  and  Diamond  Sts.,  Philadelphia  | 

^iMiiniiiniiininriniriMuniiiiniiiMiiiiiiiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiutiiiiiiiniiiiiiiiiiiittiiiiuiiiiiiiiiitiiiiiiiiiiiriiitiiiiiiiimiiK 

iJt(tiiitr)iiririiiiiiHiiriiiiiiitinriiiiiiirniiiriinrriiiiriiniiii<ittiiiitiMiiiiiiniiMiitiiiiiiiiHiiiriniiMi]itiii<iiiMiuiHiiMiiiiiHiiiiiiiiiiuii>j 

A  Single  Segment  or  a  Complete  Commutator   | 

I  is   turned    out    with   equal   care   in    our   shops.      The   orders   we  = 

=  fill  differ  only  in  magnitude;  small  orders  command  our  utmost  = 

E  care    and    skill    just    as    do    larg-e    orders.      CAMERON    quality  = 

I  applies  to   every  coil  or  segment   that   we  make,   as  well   as  to  = 

E  every  commutator  we  build.     That's  why  so  many  electric  rail-  = 

=  way  men  rely   absolutely  on   our  name.  | 

I         Cameron   Electrical    Mfg.    Co.,    Ansonia,   Connecticut        | 

^uuiiiiiiiiiiiriiiiituiiiuiiiiiiiiiiiiiMiiiiniiMiiiiiiiiiiiiiiiiiiiuiiMMiiiiiiiiiriiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitriiMiiiiirtiiiniiii; 
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tiiiimiiiiiHiiiiiiitiiiiiiiiuiiiiiiiiiitiiiitiiiiiiiiiittiiiiiiiinriiiiiirMirtiiiiitiiittiiiiiriiiitiiiii[iiit[iiiiiiniiriiiiiiiiiiiiiiiiiitiiiiiiiiitiiiii£     uMiiiiiiiiHiiiiiiimiiiiiiminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiitiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiitiiiiiiiiir 


Hale  &  Kilburn 

No.   \  08- AV  Stationary  Seat 
For   One-Man   Safety    Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Saftey  Car  should  be  equipped  withit. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


llllllmllllllllillllllllllllllllllllMlll^ 


TiiiiiirlillmiiiiiiiiiirfiiiiitiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiuilllilriiiliiiiiiiiiiiiiimiiiiiililliiiiiiiiiS 
giuiiiiuiiiiiiHiiimiiiiniiiiiiiimiiimiiiitiiiiiMiiiitiiiimiiiiuiiiniiiiniimiini 

The  Economy 
Railway  Meter 

Induces 
Power  Saving. 

Our     power-savlnr    bnlletlnB 
win  Titallj  interest  you  ri<ht 
=  now.    Ask  lor  them. 

I       Economy  Electric  Devices  Co.,  Chicago  f 

§iilllliiiiiiiitiiitiriiiiiiiliHMiiiiriiiiitMiirriiiniiit]liiiiiiiiiiiiiiiiiitiiiiiiii:iliiiiiiiiiiiriiniiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiitriiirriiiiiiin^ 
^iiuiiiiiimilllHiilmiiiiiiiiiiiiniiiiiimiiiiiiiiiiiiiiiimiiiimiiiiMiiiifiiiiiiiiiimiuiiiiimiiiiniiiiiiiiiiriiiiiiiiuiiinriiiiiiiiiiiiitiini:: 

I   75%  of  the  electric  railv^ays 


B-V  Punches 


§        Send  for  Catalog. 

I   BONNEY-VEHSLAGE  TOOL  CO.,  Newark,  N.J. 

KiiiiuiniiiniiiinMiiuiHiiiiiiiiiiiiHnimiiiiHiiiuMiiuniimiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiHiiiiiiiiiiitiiiiiiiiiHiiiiiiriitiiiiiiiiiiiiiiiiiiiJ? 
aiiiiiiiiiitiiHHiiiiiiiiimiiiiiiiiiiiiiiHiiiiiniimiiiiiiiiiitiiiimiiiiHiiiiinMiiiiiiiiniiMiniiiiiiiiiuHMiirMiiiriinirtinitMiiiiiiiniiiiiiii^ 


EXELL 
MFG.  CO. 


New  Haven,  Conn. 


rriiHiiiiiiriiiiitiiiiiiMiiriiiiiiiiiiiiiiiiiiiiiiiniiiiniMiiHiiMiiiiMiiriiiHiiHitiMniiriiiiiMiiHMiiiiiMiiiiiiniiMiiiiiiiiitiiiiiiiiiiriiiiiiMiiir 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


I  We  can  help  you  | 

I  Writ,  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  BIdg.,  New  Haven,  Conn.  | 

=  3 

^iiiiifiiiiiiiiiriiiniiiitiiiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiiiriiiniiiniiniiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiuMiiiiiiiiiiHiiiniiiiniiiiuiiiiiiiiiiiiiiiinr 

iJiiiiiHiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiifiiiiiiiiiniiiiiiiiiitiiiiiiiiiHiiiit: 

The  Zone  System  I 
of  Fares 

is  successfully  collected      | 
with  the  aid  of  I 

CLEVELAND 
FARE  BOXES 

Ask  Us  for  Particulars  | 

The   Cleveland   Fare         | 
Box  Co.  I 

Cleveland,  Ohio  | 

Canadian  Branch,  Preston.  Ont.  | 

^lllltllllliiinilllllillilliliiiniiiiiiiiiiiillliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiitiiiiiiiiiriiiiiiiiirMiiilliiiiiiiiiiiiiiiiiiniiniiriiiiiiiR 

aiiiiiiiiiiii  iiiiiiiiuiiimir iiiiiiiiiiiiiiiiiiiiniiimimiiiiiiHi iiiiniiimiiiniiiiiiiiniu iiiiiiuiiiiriiiiiiriiiiiiiiiiiniiiiiiiiii^ 

Heating  and  Ventilating 

I  Let  u»  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate    your   cars   at   the   lowest    possible   cost  | 

I  The  Cooper  Heater  Company  | 

§  Carlisle,  Pa.  | 

K tiiitiiiiiiiiiriiiiiiiilrllillliirilllllllllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriliiPiiillillillliiiiiiiliiiliiiiHirHiiriiiiiliiiiniMiiiiiiiiriiiiiiiiiiii'^ 

uiiiiiiiiiiiiiiiijiiiiiiiiiiiH jiiiiiiimiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiimiiiiriumiiriiiiiiiiiiiiiiiui ii iiiuiiiiiiuiiiiij: 

I  Electric  car  heaters — thermostatic  control —  | 
I  pneumatic  car  door  opera  tors — buzzers,  single-  | 
I    stroke  bells,  starting  signal  lights — special  re-    | 

I  CONSOLIDATED   CAR  HEATING  CO.   I 

i  ALBANY,  NEW  YORK,  CHICAGO  | 

Z  = 

^MiiiiMtniiriiiitMiiitiiiiiniinHiMtMiiiiiiiiiiniiiuiiiiiniitHiiMiiiNiirMiiiiMiiiiMiiitiiiiiiiiiiniiiiiniirniuMniiiiiiiiiiiiiiiiiiiiiiiiiiiin 
utnnmmiiiimmmiiuiiiiMnimiiiniiiinmnimiimiumiiMiimiimiiimiimniMiiminiMiiiiiiHiHiiinmiiiiiinimiuimiim^^ 

Use  them  in  your  terminals —     | 

PEREY  TURNSTILES       I 

or  PASSIMETERS  | 

Faster  than  the  ticket  seller  | 

Perey  Manufacturing  Co.,  Inc.    | 

30  Church  Street,  New  York  CSty  | 

^iiiiiiiiiiiiiiniiiiiiiiMiiiMmillliiMiitiinrriiiiiiiiiiiiiniiiinMniiiiiirMiiliiiiriDiiiiiiiiiiiiiitiiiiiiriiiiiiTiiiliiiiiiriiiiiit rriiiiiiiiiiir 


.iiiiiiiiHuiini iiiiitriiiiuiiiiiiiiiiiiMiiniiiiitiiiiiini MiiHHiMoiiiiMtiiiniiiHtiiiiiiniiimiiiiiiiiimiiiuiiiimitiiiir tr      siiiiiiiiiiiiitiiitiiiiiiitiiiiniiHiiiiliriiiiiiiiniiiinimimtiiiiiiiiliniiliniiiiiiiiiiiiiiHiiiiuiiiiuiiiimiiiiiiiiiiiMiiMUiilHiiiiitiiiiiluiiii 


viiuimuilli^  Car  Heating  and  Ventilation 

^    ^^B^""    zz        ia  one  of  the  winter  problems  Ihst  yon  vaxui 
settle  without  deUy.  _  We  can  show   yon  how 


PS 


to    take    care    of    both,    with    one    eqoipmeot 

ntaj 


Now   li  the  timo  to   ret  toot  can 
next  winter.      Writ,  for  detail*. 


lor 


2  QQy^  ^  Jhe  Peter  Smith  Heater  Company 
^UmmnV^        mS  Mt  Elliott  At«.,  Detroit.  Mich. 


aHiiiiiiiiHiinitMiiiniintiMtiirrMiirriiiiiiriiiiiiiiiiiHiitnitiiiiiiHHirtiiHiiiintHiuiiiiitiiiiiiriKriiiMiiiifiiiiriiiKiiiiiiiiiiniiiHiiiiiii'- 


Company       Qt^j.  _  Direct 

Automatic 
Registration 

By   th. 

Passenger 

Rooke    Aiitomatic     j 
Refistw  Co. 

Providmc,  R.  I.  | 

.iiiiitiiiittiiitiiMliiiiiiinlinillllnlliniinniMiiltiillliiiiiniiiiiiiiiiiiiiiiiilliirriiiiriiiiniiiiiiiiiiiiiiiiiifMiiiiiiinriiiiiiriMitiiiinirMiiitl 
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tJIIIIIJIIIIIIIUlKllllfllllll 


„miiu(iiiini<nimin iiiiiin iiiiiiu nimuiiiiiiiiiii i iiiiiii iiiiii tiimniiiimiimmu       a m.ittmiiiiiiiinmnmiiiimiirimiiiiiiimm iiiimiiimtiiiii tiiiiiti mimUMiH iiiinm mmiimtmiiii^ 


Electric  Railway  Sales  Distributors  for: 

Anderson  Brake  Slack  Adjusters. 

Garland  Ventilators.     Miller  Trolley  Shoe. 

Perry-Hartman  Center  Plates  and  Side  Bearings. 

Jewel  Hot  Blast  Heaters. 

Wasson  Air-Retrieving  Trolley  Bases   (U.  S.). 

Reliance  Air  Sanders.     Air  Rectifier. 

Chicago  District  Representatives  for: 

Drew   Line   Material 
Columbia  Car  &  Shop  Eauipment 
Lincoln    Rail    Bonding-  and   Bonds 
Atlantic  Equipmenta  for  Joint  Welding: 
Earle  Trolley  Catchers  and  Retrievers 


817  Fisher  Building 


CHICAGO 


I  Branch  Office— 22\i  Dime  Bank  Bldg.,  Detroit  | 

^llMliltilllHnilllltltliliiiiiiitir)iiiiMilirilllll>lllliriiiiiiitiiiliMiiitilllMriiiiiniiliriiiriMlllftriiiniiitiiiliii)iiiiiiiiiiiililliniliiiiliMiiiin 
Hiiiiiiitiiiiniiiiiiiiiiiiiiiiimiiiiiitiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiiiiiitliiiriiiiittiiiiihiiihiiiiiiiiiiiiiiiiiiiiiiiiniiiig 

I  An  Indiana  Elec.   Eng'r  writes —  | 

"The  triggerlock  fingers  are  sure  | 

giving  the  best  of  satisfaction,  and  | 

my  opinion  is  that  a  company  or  | 

corporation  having  controllers  who  | 

don't  use  your  fingers  is  far  behind  \ 

and   does    not    regard   expense    or  i 

efficiency."  I 


200  railways  use  them  as  standard.  Write  for       | 
booklet  or  order  some.      We  make  all  types.       I 

TRIGGERLOCK    REVERSIBLE       I 
CONTROLLER  FINGER  I 

810-8  Bath  Ave.,  Niagara  Falls,  N.  Y.  | 

I       T,  L.  K.-lO  557  King  St.  West,  Toronto,  Canada  | 

riiiiiiiiiiiiiiiiiiiiiiii)iiiiiitiiiii)illlllilliiiiiiiiiiiiiiiiiliiiiiiiiiiii)illlilllillllllliilliiilllllllllltitiiliMiitriiiiitiiiiiilllrMiiliilittllllllllll<^ 
uniiiMiiiilillliiillillllliuiiiiiiHiiiluiiiiiiiiiiiiiiitiiiitiiiiitiiiriHiiiiiiiiiiilliliiiiiiiiliiiiiiNiriniiiinniiiiiiilllillimiillmiiiilllllllllll!. 

E  MASON  SAFETY  TREAD — Lead  or  carborundum  filled;  non-slippery;        = 

=         prevents  accidents:  cuta  out  damage  suits.  = 

KAKBOLITH  CAR  FLOORING— For  steel  cars:  Is  sanitary,  llKhtweicht        S 


fire  proof,  non-sIlDpery. 

STANWOOD  STEPS — Sell-cleanlnK,  non-sUppery,  light. 
Over  six  mUllon  feet  used  without  accident  being  reported  within  the  knowl- 


edge of  manufacturer. 

ur  pi    "  . 
tails  address 


iur  producu  used  on  all  leading  railroads  on  cars  and  stations.    For  de- 


AMERICAN  MASON  SAFETY  TREAD  CO.,  Lowell.  Mass.  = 

=  BranchiOfflcea:  Boston,  New  York  City,  Philadelphia.  = 

=  Agencies  In  all  principal  cities.  E 

^iiiriiiiiiiiiMuriiiiiiMiiniiiiiiiiiiiiriiiiiiiifiiiiiiiiniiiiiiiiiiiniiiiHrriiiiffiHiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiMnriiiiiniiHrMiiniiiiiriiiirt^ 

ulllllllnilllltlllllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIflllllllllllllllllllllllllllllliniltlilllllllllllllllllllllllllllllMIIIIIIllllDllli: 


"Trmde  Mark  H««.  U.  8.  Pat.  Off.' 


I  A  Great  Improvement  in  Coin  Changers 

1  The  McGill  HIGH-SPEED  Lever-operated  Changer  is  now 
I  built  with  a  gear  movement  instead  of  a  curved  cam.  If 
i  desired  a  fifth  barrel  can  be  attached,  which  will  meet  all 
i  praaical  requirements  of  fare  collections.  The  new  machine 
"    can  be  supplied  to  eject  quarters,  dimes,  nickels,  single    pennies, 

or  4  or  5  pennies  at 

one    time.     Also   4 

nickels   at   a   time; 

also    metal    checks 

for  fare  box  service. 
WriU  far  detcriptum. 


I 


I  Samson  Spot  Waterproof  Trolley  Cord  1 

E  Made  of  flue  cotton  yam  braided  hard  and  smooth.  Inspected  and  = 
E  giiaranteed  free  from  flaws.  Proved  to  be  the  most  dnrable  and  = 
E     economical.     Samples  and  information  rladly  sent.  E 

I      1  SAMSON    CORDAOE   WOBKS.  BOSTON,  UASS.  | 

niiiiiiiilluriiiiiiirriiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiriiliirililiiiMiiitlitiiiitiiiiitiiiiiiiiiiiiiiiiiiiiilillillllliliiB 

^■iitiiiiirfiiiiiiiiiiiiiiMiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiriiniiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiniiiiiiNiiiiiiiitniiriiiiiiiiuiiiiuiiii^ 

I     "  Boyerized"  Products  Reduce  Maintenance      | 

I  Bemis  Trucks  Manganese    Brake   Heads       ,      | 

i  Case  Hardened  Brake  Pins         Manganese  Transom  Plates  | 

i  Case  Hardened  Bushings  Manganese    Body   Bushings  I 

i  Case    Hardened    Nuts    and       Bronze  Axle  Bearings  = 

I  Bolts  i 

I  Bemis  Pins  are  absolutely  smooth  and  true  in  diameter.  i 

E  We  carry  40  different  sizes  of  ease  hardened  pins  in  stock.  i 

I  Samples  furnished.     Write  for  full  data.  | 

I  Bemis  Car  Truck  Co.,  Springfield,  Mass.  | 

^illiiiiHiiiiiimiiiiiiiiiMiiiiiMiniiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiriiiiMiiniiiiiniiiB 


^iiiiiiiiiiiiiuniiiiiiiiiiiiiiniiiitiiiiHiiiiiiiiiiiiiimiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiitiiiiitiiiitiiiiiiniiHme 

±iiiiiiiiiiiiiiiiiiiiiMiiiiitiiiiiiiiiiniiiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiii)iiiiiniiiiiiiiiiiiiiiiiiiimiiiiitii1iiiiiiiiiiiiiiiiiiiiiiiimiiii>^ 


The  result  of  the  best 
practice  in  electric  rail- 
way work  is  recorded 
every  week  in  the  Elec- 
tric Railway  Journal. 


niiiMiiiMiiitMiiHiiiiiiiiiiiniiinniiiitiiiiniiiiHiinniiintiiiniiiitiiiiittiiimiiiitiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiimiiitiiiiimiiinimic 
^iiiiiiimiiiHniii)MiiiniimMiiiniiimniiHiiiniiiiiiiiiiitriiiiniiiiiiiiiiiiiiiiriiii)iiiiiiiiiiiiiiiiiriiiiHniiniiiiiiiiii(iiiiii]iiiiuiMiiinii(£ 

I  The  ^^IH^cap^lExtbe"  Battery  I 

I  STORAGE  BATTERY  STREET  CARS  | 
I  THEELECrmCSTORAGEBATTErorCO         I 

I  PHILADELPHIA  | 

Tiiiiiiiiminimiiiiniiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir iriimiiimiiiiiniiiimiiiirriiiiiiiiii iiiiiirmiiiiiiiniiiiiiiiiiiiitiiiiiiiiB 


fjiiiiiiiTtiiiiH iitiMrtiiiiiiiitiiiiiiitiiiiiMiiiiriitiiiiiiiiiiiiiiiiitftiiiiiiiHriMiiirrriiiirrMiitrriliiltiiiiitriiifittiiiitriiiitiiiirrriiiiiriiiiiis      iiiiiiniitiiiiiiiiiiiriiiiiriiiiiittiiiiiiiiiiiirniiiiriiiiiitiiiiitiiiiitiiiiniiiiiiHiii]iiiit([iiiiitiiii)iiiiiiiiiitfiiiiiiiiiiitiiiiiiiiiitiiirttiiiiitiiiii^ 

I  PROVIDENCE        H-B      I  I  RAiwwAm  friuTy  fjOMFANM  I 


FENDERS  LIFEGUARDS 

I  The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.  I 

I  Manufacturers  of  The  Providence  Fender  and  H-B  Life  Guard  I 

I  Wendell  &  MacDuffie  Co.,  61  Broadway,  New  York  I 

I  General  Sales  Agents  | 

4lllllllll1lllirilll1llllllll11IIIIIIHIIIIII)tlllllllIIIIHI1IIIIIIIUIIIIIIIItlllllllMIIIIIIIIIII[lilltllIllinHIIIIUIIIIIUIIIIIlllllllllllllIIIIIIIIIIIIIIMi7 


I                                                       Sole  Manufacturers  i 

E                   "HONEYCOMB"  AND   "ROUND  JET"  VENTILATORS  | 

=  for  Monitor  ar.d   Arch   Roof  Cars,    and  all  classes   of  buildings:  5 

E                            also     ELECTRIC    THERMOMETER    CONTROL  s 

E                                                   of  Car  Temperatures,  g 

I  141-151  WEST  !S2D  ST.               Wrtu/or               1328    BROADWAY  | 

S                    Chicago,  111.                         Catalogue                New  York,  N.  X.  § 

^itiiiimiiiiitiiiiiiniiiiiiiiiiiiitiiiiiniiiiiiiiiiiiiiiiiniiniriiiiiuiiiniriiiiiiriMittMiiiiiiiiiitiiiiimiiiiiiiiiiniiiiimiiiiniiiiiitiiiiiiliiiiili 


40 


Electric    Railway    Journal 


April  12,  1919 


llllllllllllllliiiiiiiiiiii 


SEARCHLIGHT 


lll'll'IMm 


iillllllllllll 


SECTION 

MM.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiill 


iiinlllllirllllll 


In  Replying  to  "Blind"  Ads    1 1 

be    careful    to    put    on    envelope    the    key     i 
number  in   the    ad  and   also   local   address     I  | 
of  office  to  which  reply  is  sent.  =  ; 

10th  Ave.  at  36th  St..  New  York.  = 

933  Real  Estate  Trust  Bid?..  PhUa.  = 

657  Leader-News  BIdg..  Cleveland. 
1570  Old  Colony  Bldg.,  Chicagro. 
519  Ncwhouse  Bids..  Salt  Lake  City. 
501  Rialto  Bldg..  San  Francisco. 


POSITIONS  WANTED 


Important 


Origrinal  letters  of  recommendation  or 
other  papers  of  value  should  not  be  en- 
closed to  unknown  correspondents — send 
copies. 


IMtllllllliltllllllltllHIIIIIIIIMIIII 


POSITIONS  VACANT 


ARMATURE  winder  of  experience  in  rail- 
way motors  ivanted  in  city  in  central  New 
York  State.  State  .salary  and  experience. 
P-378,   Elec.   Ry.   Journal. 


ARMATURE  winder  for  street  railway 
work  wanted  (married  preferred),  must 
be  steady  and  flrst-class  workman.  Steady 
employment  for  the  right  man.  State 
salary  in  first  letter.  Sioux  City  Serv- 
ice Company,  Sioux  City,  Iowa. 


HIGH-GRADE  master  mechanic  wanted 
for  street  railway  system  In  Texas  cit\ 
of    25,000.       P-342,     Elec.     Ry.     Journal, 


MAN  wanted,  experienced  in  electric  rail- 
way track  work,  as  shop  Inspector  for 
frog  and  switch  manufacturer ;  also 
draftsman  who  has  had  experience  In 
designing  manganese  special  track  work. 
State  salary  and  experience  In  first  let- 
ter.    P-361,  Elec.  Ry.  Journal.  Chicago. 


NAMES  and  addresses  wanted  of  competent 
English-Spanish  translators  In  various 
localities  east  of  Chicago  who  can  work 
part  time.     P-369,   Elec.   Ry.   Journal. 


WANTED  tow  all  around  street  railway 
managers  for  New  England  Street  Rail- 
way Just  reorganized.  Must  be  up  to 
date  young  men  wit  hexeprlence  and 
understand  operation  of  street  railways 
in  cities  of  30,000  to  50,000  population 
as  well  as  being  capable  of  handling 
maintenance  and  local  accouuting.  Only 
live  men  who  want  an  opportunity  for 
advancement  upon  merit  will  be  consid- 
ered. Men  with  technical  training  pre- 
ferred.    P-380,   Elec.    Ry.   Journal. 


POSITIONS    WANTED 


ARE  you  a  busy  electric  railway  manager 
who  needs  an  energetic  aseLstant?  Then 
I'm  your  man !  Technical  graduate,  26, 
married,  two  years  electrical  engineering, 
two  years  mechanical  englne<-i  ing.  Made 
special  study  of  equipment  and  economi- 
cal operating  practices.  Only  a  perma- 
nent place  with  a  live  road  considered. 
K.   A..   123   Lincoln   Ave..   Edgewood.   Pa. 


POSITION  by  man  experienced  in  armattjrc 

winding,  controller  repairing:  and  carwir- 
Ing  with  good  chance  for  advancement. 
Western  states  preferred.  PW-376,  Elec. 
Ry.  Journal,  Philadelphia. 


ENGINEER  and  executive;  technical;  15 
years  electric  railway  experience ;  de- 
signs, construction,  maintenance  of  way, 
investigations,  reports,  extensive  valua- 
tions, large  utilities.  In  responsible 
charge,  desires  change ;  age,  37 ;  best 
references.  PW-373,  Elec.  Ry.  Journal. 
Chicago. 


LEGAL  NOTICE 


AN  energetic,  sober,  ambitious  38  year  old 
man,  16  years'  experience  In  street  rail- 
way transportation  with  large  company. 
Thoroughly  familiar  with  every  detail  of 
the  department,  including  making  traffic 
surveys,  making  and  adjusting  schedules 
and  employing,  training  and  handling 
men.  desires  position  as  transportation 
superintendent.  Present  employer  as  ref- 
erence. PW-377,  Elec.  Ry.  Journal,  L«ad- 
er-News  Bldg.,  Cleveland. 


FOR  SALE 


Electric   Railway   Text   Books   For   Sale 

Five  I'olumes — complete  I.  C.  S.  course. 
Excellent  condition.  FS-379,  Elec.  Ry. 
Journal. 


One   Line    Wapon   Completely   Equipped 

with  "A"  ladder  just  overhauled  and  re- 
painted and  in  first  class  condition,  also  a 
single  line  wagon  in  good  condition.  This 
equipment  has  recently  been  replaced  by 
motor  vehicles.  Buffalo  and  Lake  Erie 
Traction  Company,    Erie,    Pa. 


II iltllliiilliiiiiliiilic 


Eastern    Massachusetts    I 

PARKS 

FOR  LEASE 

Fully  Equipped  Parks  in  Eastern   | 
Massachusetts,  located  in:  I 

Haverhill    (population    of    50,000)  I 

Glouce«ter   (population  of  25,000)  i 

Brockton    (population   of   100,000)  I 

Taunton     (population    of    40,000)  j 

Dighton      (one-half     way     between  I 

Fall   River,   population   of    120,000,  | 

and    Taunton,    population    of    40,-  I 
000). 
Westwood  (population  of  ISOO). 

These  parks  are  owned  by  an  elec- 
tric railway,  which  prefers  to  lease   | 
them  for  private  operation  rather 
than  to  operate  thfm  themselves. 

For  full  particular*  addrett 

BAY    STATE    STREET    RAILWAY    CO. 
Wallace  B.  Donham,  Receiver 

Box  5327.  Boston.  Mass. 


STATEMENT    OF    THE    OWNERSHIP, 

MANAGEMENT,    CIRCULATION,    ETC., 

REQUIRED    BY    THE    ACT    OF   CON- 

GRESS  OF  AUGUST  24,   1912 

Of     Electric     Railway     Journal,     published 

weekly  at  New  York,  N.  Y.,  tor  Apr    1    l9l9 

State  of  New  York  \ 
County  of  New  Y'ork  )     *''^- 

Before  me.  a  notary  public  In  and  for 
the  State  and  county  aforesaid,  personally 
appeared  Edward  Caldwell,  who,  having 
been  duly  sworn  acording  to  law.  deposes 
and  says  that  he  Is  th  e  Treasurer  of  the 
McG'raw-HIll  Co.,  Inc.,  publishers  of  Elec- 
tric Railway  Journal,  and  that  the  follow- 
ing is,  to  the  best  of  his  knowledge  and 
belief,  a  true  statement  of  the  ownership, 
management  (and  if  a  daily  paper,  the  cir- 
culation), etc.,  of  the  afore.said  publication 
for  the  date  shown  in  the  above  caption 
required  by  the  Act  of  August  24,  1912,  em- 
bodied in  section  443,  Postal  Laws  and 
Regulations,  printed  on  the  reverse  of  this 
form,  to  wit : 

1.  That  the  anmes  and  addresses  of  the 
publisher,  editor,  managing  editor,  and 
business  manager  are:  Publisher,  McGraw- 
Hill  Co.,  Inc.,  10th  Ave.  at  36th  St.,  New 
York.  N.  Y.  Editor.  Henry  W.  Blake,  10th 
Ave.  at  36th  St..  New  York.  N.  Y.  Manag- 
ing Editor,  none.  Business  Manager  L 
W.  Seeligsberg,  10th  Ave.  at  36th  St.,  New 
York,  N.  Y. 

2.  That  the  owners  are:  (Give  names 
and  addresses  of  individual  owners,  or,  if 
a  corporation,  give  its  name  and  the  names 
and  addresses  of  stockholders  owning  or 
holding  1  per  cent,  or  more  of  the  total 
amount  of  stck).  McGraw-Hill  C,  Inc. 
10th  Ave.  at  36th  St..  New  York  N.  Y 
James  H.  McGraw,  10th  Ave.  at  36th  St.. 
New  York.  N.  Y'.  Arthur  J.  Baldwin,  10th 
Ave.  at  36th  St.,  New  York.  N.  Y.  John 
McGhie,  10th  Ave.  at  36th  St.,  New  York. 
N.  Y.  Fred  Low,  10th  Ave.  at  36th  St.. 
New  York,  N.  Y.  Henry  W.  Blake,  10th 
Ave.  at  36th  St.,  New  York,  N.  Y.  Leonard 
D.  Baldwin,  27  Pine  St..  New  York  N  Y 
Martin  W.  Foss,  239  W.  39th  St.,  New 
York.  N.  Y.  Edward  Caldwell.  10th  Ave. 
at  36th  St.,  New  Y'ork.  N.  Y.  F.  S.  Weather- 
by.  163  Clinton  Road.  Brookline.  Mass. 
Arthur  J.  Baldwin,  10th  Ave.  at  36th  St.. 
New  York.  N.  Y.,  Trustee  for  Estate  of 
John  A.  Hill.  Morgan  Baldwin.  Dona'd 
Baldwin,  Grace  Baldwin.  Franklin  Bald- 
win,   and    Cynthia    Baldwin. 

3.  That  the  known  bondholders,  mort- 
gagees ,and  other  security  holders  owning  or 
holding  1  per  cent  or  more  of  total  amount 
of  bonds,  mortgages,  or  other  securities 
are:   (If  there  are  none,  so  state.)  None. 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stockhold- 
ers, and  security  holders,  if  any.  contain 
not  only  the  list  of  .stockholders  and  se- 
curity holders  as  they  appear  upon  the 
books  of  the  company  but  also.  In  ca-ses 
where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation, 
the  name  of  the  person  or  corporation  for 
whom  such  trustee  is  acting,  is  given  ;  also 
that  the  said  two  paragraphs  contain  state- 
m™ts  embracing  affiant's  full  knowledge 
and  belief  as  to  the  circumstances  and  con- 
ditions under  which  stockholders  and  se- 
curity holders  who  do  not  appear  upon  th- 
books  of  the  company  as  tru.«!tpes.  hold  stock 
and  securities  in  a  capacity  other  than 
that  of  a  bona  fide  owner;  and  this  af- 
fiant has  no  reason  to  believe  that  anv  other 
person,  association,  or  corporation  has  anv 
Interest  direct  or  indirect  in  the  .<!ald  stock. 

•  ".°^-  ^  *"■     other     securities     than     as     so 
stated  by  him. 

5.  That  the  average  number  of  copies  or 
each  issue  of  this  publication  sold  or  dis- 
tributed, through  the  mails  or  otherwI.Bp 
to  paid  subscribers  during  the  six  months 
preceding  the  date  shown  above  Is 
(Thia  Information  is  required  from  dallv 
publications    onlv.) 

EbW.   CALDWELL.  Treas. 
,„?J^°,'""   t"  *"''   subscribed  before  me   this 
18th   day  of  March.   Iflis 

r. Seal  1  MARTIN  .1.  WIEMFR 

Notary    Public.    Kings    County   Certifi^nto 
No      103.       Certificate    filed     in     New    York 
County  No    Sifi. 
>'v   onr-'mlps'on    expire'!    March    30     1920      , 


April  12,  1919 


(ffl  SEARCHLIGHT  SECTION 


41 


Electric   Railway   Journal 
^iiiiiiiiiiiiuiiiiniMHiiiiMniiiiMniitiiniiiuiiiiiiiiiiiiMiuiiiiniiMiiiiMMiiiiiHinihiiiiirMiiiiMiiiiMiniiiiiiiiiiiiiiiMiiiiiiiiiitiiiiiiiiiitj 

I  FOR  SALE  I 

I     Complete    Electric    Railway    System  | 

I        3 — practically    new    trolley    cars    equipped    with    four    GE    217  i 

=  motors  complete   with  GE  air  compressors,   mounted  on  No.  i 

I  27  M.C.B.  Brill  Trucks.     Standard  gauge.  = 

=         1 — General  Electric  direct  current   720   R.P.M.,   1200  volt.   167  = 

I  amp.  Railway  type  Generator  for  belt  drive.     Complete  with  | 

=  switchboard    containing    all     instruments    including    circuit  = 

=  breaker.  = 

I        1 — 450   HJP.  Fleming:  Harrisburgr  double  eccentric  non-releasing  = 

I  Corliss   Valve  Engine,  complete  with  spare  parts.     Arranged  | 

=  for  belt  drive  with  sufficient  length  of  shaft  for  direct  con-  = 

I  nected  g'enerator.      Good  as  new.  | 

=        Approximately  4000  cypress  cross  ties.      Good  condition.  = 

I        700 — Creosoted  Poles  about  10  in.  x  8  in.  x  30  ft.  | 

=        70,000   ft.   No.   0000   copper  trolley   wire.      Good  as  new.  = 

I        2 — 250   H.P.   Scotch  Marine   Boilers,   built  for   150   lb.   working  | 

=  pressure,     complete     with     stack.       Equipped     with     shaking:  = 

=  ^    grates  and  extra  oil  bui^ning'  furnaces.  I 

I  A.  MARX  &  SONS,   New  Orleans,  La.  I 
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ROTARY  CONVERTERS  | 

i         1 — 300-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  I 

I               370-v.  A.C.,  575-v.  D.C.,  600  r.p.m.  | 

I         1 — 200-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  I 

I               370-v.  A.C.,  575-v.  D.C.         '  f 

I         1 — 150-kw.   Westinghouse   Rotary   Converter,   2   or   3-ph.,  | 

I              60-cy.,  250-v.  D.C,  720  r.p.m.  | 

I                       TURBINE  I 

I         1 — 500-kvp.   Westg.   Horizontal,   3-ph.,   60-cj-.,   370-v.    (can  | 

I              be   rewound   for   any  standard  voltage),   3600  r.p.m.,  I 

i               with  or  without  condensing  equipment.  | 

I                  ARCHER  &  BALDWIN,  INC.  | 

I                         H4-118  Liberty  St.,  New  York,  N.  Y.  | 

I                                   Telephone  4337-4338  Rector  I 
^niiiiiiiiiiiiliiliillliiiiiiiniiiilllliiniiliiliiiiiiiiiiiirMiiiiMiiititiiiiniiiiMiiiiiiiiiiiiiiniiiiiriiiitiiiimlliKlllllllltlimilllllillllllliiKiiH 


I               IMMEDIATE  DELIVERY  | 

I  Five  new  P.A.Y.E.  double  truck  cars.    Length,  I 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  I 

I  G.  E.  Co.  Air  Brakes.  | 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  | 

I                  Car*  and  Truckst  Snow  Sweepers,  Electric  Locomotive*  | 

I                                   111   West  Monroe  Street,  Chicago,  III.  I 

aiiiiiiiniiniiiuiniiniuiiHiiiiiiiniiiMiiiiirMiiitiiiiiiiniiiMiiiiiiHiiittiiiuiiiiiiiiiiiiiiiiiiriiiiiiMiiiriiiiiiiiiuiiinriiiiiiriiiHiiiiiiiitiiir 


SURFACE   CONDENSERS 

I                    1— 8000-sq.ft.   Alberger.  I 

I                    1— 6000-sq.ft.   Wheeler  Cond.  &  Eng'g  Co.  I 

I                   3 — 4000-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

I                    1— 2900-sq.ft.  Willans-Robinson.  I 

I                   1— 2800-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  | 

I                    1 — 1380-sq.ft.  Worthington.  I 

i                   1— 1200-sq.ft.   C.   H.   Wheeler.  I 

I                   1— 1150-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  i 

I                   1—  700-sq.ft.  Wheeler   Cond.  &  Eng'g  Co.  i 

I                    1—  S2S-sq.ft.   Frick.  | 

MacGovern   &   Company,   Inc.  | 

I                       114  Liberty  Street,  New  York,  N.  Y.  | 

I             Pittsburgh  Office,  498  Union  Arcade  Building  | 

?iiiiiiriiiiiuiiiiiiiiiiniiiiimiiiiniiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiuiiiiiiiiiiiiiriiiiiiiiHiiiiiiiiiiiiiiiijiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiin 


WANTED 

Direct  Current 

ELECTRIC 
LOCOMOTIVE 

Address 

CENTRAL  WAREHOUSE    CO. 

Minnesota  Transfer,  Minn. 

llllllllMUillltlllllllltH 

I  aEVEl 


ORKS 


Incorporated 
Cleveland,   Ohio 

Everything  in  the  Line  of 

Repairs  to  Electrical 

Machinery 

Complete  Armatures.  New  Armatures, 
Rewound  Armature  Cores,  Armature 
Shafts,  Armature  Coils.  Fields  and 
Commutators. 

Established  22  Years 


RATES: 

1  inch— $3.00 
4  inches — $2.90  an  inch 

{The  above  rate  appliee  to  a  4-inch  epoetin 
one  iitue,  a  2-inch  tpace  in  two  ietuea,  or  a 
1-inch  tpace  in  foul  iteitee.  The  larger 
apacee  following  may  be  uied  up  in  a  timilar 
way). 

8  inches — $2.80  an  inch 

15  inches —  2.70  an  inch 

27  inches —  2.60  an  inch 

50  inches       2.55  an  inch 

Rates   for  larger    spaces    furnished 

on  application. 


Cars,  Rails,  Locomotives, 
I    Cranes,Generators,Turbines, 
Motors,  Machine  Tools, 
Hammers,  Presses 

I  Everything"  For 

=  POWER,   RAILROADS,   INDUSTRY, 

[  CONTRACTORS 

I  What  do  you  want  to  Buy  or  Sell? 

I  Write  for  our  Bulletin  No.  119. 

I  Our  ENGINEERING  DEPARTMENT  will 
=  Design,  Construct  and  Finance  your 
I  undertakings.     Send   us  particulars. 

I  RAILWAY  &  POWER  EQUIPMENT  CO. 
I  Wool-worth  Bldg:.,  New  York.  N.  Y. 

i  Cable  Address:  "Johnscar"  Code,  Western 
=  Union. 


I  FOR  SALE 

I  4  Wason  Paye  Cars 

I  28  ft.  over  corner  posts 

I  Standard  0-36  Trucks 

I  2  Gen.  Elec.  No.  87^60  hp. 

j  Motors  K-36  Control 

I  Splendid  Condition 

I  ELECTRIC  EQUIPMENT  CO. 

=  Commonwelth  Bldg.,  Philadelphia,  Pa. 


RAILS 
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ATISFACTORY 

ITUATIONS 

ALES 


2001 
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15.000  TONS — NEW  and  RELAYERS 
NEW — 12  lb..  16  lb..  20  lb..  25  lb..  30  lb.. 
40  lb..  60  lb..  70  lb..  75  lb..  80  lb..  85 
lb..  90  lb. 

RELAYERS — 30  lb..  35  lb.,  40  lb.,  45  lb.. 
56  lb..  60  lb..  70  lb..  80  lb..  85  lb..  90 
lb.,  100  lb. 

Fastenings.  New  Bolts,  Nuts  and  Spikes, 
New  Frogs,  Switches,  Crossings  and  all 
accessories.  Carload  and  loss  carload  in- 
quiries and  orders  a  speciaty.  Rails  cut 
to  lengths  for  structural  purposes.  At- 
tractive prices.  Immediate  shipments  from 
stock. 

L.  B.  FOSTER  COMPANY 

Park  Building,  1  ittsburgli,  Pa. 

■  ■■■■■tllMMtlllllllltllllllHItlllMOIIMMIIIMMIMIIIUMMIIIMIIIIIIIIIIIIIIIMMIIItlMIIIIIII 


CARS  FOR  SALE 

=  S — McKean    Gaso-Electrio    Cars. 

=  13 — DifTerential    20-yd.    Cars. 

=  5 — Gasoline  Passenger  Cars. 

=  50— Freight   Cars. 

=  13 — Electric   Sets. 

I  Get   our   List  and  Prices. 

I      J.  F.  DONAHOO  CO.,  Birmingham,  Ala. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Acetylene    Service   &    Apparatus 

Oxwfld    Acetylene    Co. 
AdvertUine,  Street  Car 

Collier.  Inc..  Barron  G. 

Air  Rectiflera 
Eolden  &  White.  Inc. 

Anchors.  Onj 
Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Ohio  Brass  Co. 
Westin^house  Elec.  &  M.  Co 

Ash  Storsee  Tanlu,  Cast  Iron 

Green    En^ineerine    Company 

Antomobilee  and  Bnses 

Brill   Co..   The  J.   v.. 

White  Co..  The 

Axle  Stralghteners 
Coltunbia  M.  W.  &  M.  I.  Co. 

Axles,  Car  Wheel 

Bemis   Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Carnerie   Steel   Co. 

National  Railway  Appliance  Co. 

St.  Louis  Car  Co. 

Standard  Steel  Works  Co. 

Westlnchouse  Elec.  &  M.  Co. 

Babbitting  Devices 
Columbia  M.  W.  &  M.  I.  Co. 

Badges  and  Bnttons 
Electric  Service  Supplies  Co. 
International  Register  Co..   Hie 

Batteries,  Dry 
Kichols-Ltntem  Co. 

Batteries,   Storage 
Klectric  Storars  Battery  Co. 

Bearings  and  Bearing  Metals 
Bemis  Car  Truck  Co. 
Columbia  U.  W.  &  M.  I.  Co. 
Eureka  Co. 
General   Electric  Co. 
More-Jones  Brass  &  Metal  Co. 
St.  Louis  Car  Co. 
Weatlnghouse  Elec.  &  X.  Co. 

Bearings,  Center  and  Boiler  Side 
Holden  &  White.  Inc. 


Bells  and  Gongs 
BriU  Co.,  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,  Ball 
Niles-Bement-Pond  Co. 
Zelnicker.   Walter  A.,   Supply  Co.. 
Inc. 


Boilers 
Babcock  A  Wilcox  Co. 


Boiler  Tubes 
National  Tube  Co. 


Bond  Testers  _        _ 

American  Steel  A  Wira  Co. 
Lincoln  Bonding  Co. 

Bonding  Apparatus 
American  Steel  A  Wire  Co. 
Electric  Railway  Improvement  Co. 
Xleetrtc    Service    Supplies    Co. 
Lincoln  Bonding  Co. 
Ohio  Brass  Co. 
Oxweld    Acetylene  Co. 

Bonds,  Ball 

American  Steel  4  Wire  Co. 
Electric  Railway  Improvenent  Oo. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Lincoln  Bending  Co. 
Ohio  Brass  Co. 
Wastinghonse  Elec.  A  M.  Co. 

Book   robliBhern 
McGraw-Hill   Book   Co..   Inc. 

Boring  Teols,  Oar  Wheel 

MUes-Bement-Pond  C- 

ControIIer  Regulators 
Klectric  Service  Supplies  Co. 


Brackets  and   Cross  Arms    (See  also 
Poles.  Ties,  Posts,  Ete.) 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 
Lindsley    Bros.    Co. 
Ohio  Brass  Co. 

Brake    Adjusters 

Holdeii  A  White.  Inc. 
Westinghouse   Traction   Brake  Co. 

Brake  Shoes 
Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Brill   Co..    The   J.    G. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 


Drakes,  Brake  Systems  and  Brake 
Parts 

Bemis  Car  Truck  Co. 
Brill  Co..  The  J.   G. 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Holden  A  White.  Inc. 
National  Brake  Co. 
St.  Louis  Car.  Co. 
Safety  Car  Devices  Co. 
Westinghouse  Trac.  B.  Co. 

Brick.  Fire 

Green  Engineering  Co. 

Brooms,  Track.  Steel  or  Battan 
Paxson  Co..  J.  W. 
Zelmcker.   Walter  A..   Supply  Co., 
Inc. 

Brushes,  Carbon 
General   Electric  Co. 
Jeandron,   W.  J. 
Morgan  Crucible  Co. 
United  States  Graphite  Co. 
Westinghouse  Elec.   &  M.   Co. 

Brushes,  Graphite 

United  States  Graphite  Co. 

Brush  Holders 
Anderson  Mfg.  Co..  A.  A  J.  U. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Buckets 
Blaw-Enox  Company 

Bushings,  Case  Hardened  X  Man- 
ganese 
Bemis  Car  Truck  Co. 

Cables.     (See  Wires  and  Cables.) 

Carbon  Brushes.      (See  Brushes, 
Carbon.) 

Car  Equipment.  (For  Fenders, 
Heaters,  Registers,  Wheals, 
ete. — See  those  headings.) 

Car  Trimmings.  (For  Cortalna, 
Registers.  Doors.  Seats,  ete. — 
See  those  headings.) 

Car  Panel  Safety  Swltehea 
Westinghouse  Elec.  A  Mfg.  Co. 

Cars,  Passenger,  Freight,  Szpreaa, 
ete. 

American  Car  Co. 
BriU  Co..  The  J.  G. 
Kuhlman  Car  Co.,  O.  C. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 
Electric  Equipment  Co. 

Oars.  Self-Propelled 
Electric  Storage  Battery  Co. 
General   Electric  Co. 


Castings,      Brass,     Composition      or 
Copper 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Columbia  U.  W.  A  M.  I.  Co. 
Eureka  Co. 
More-Jones  Brass  A  Metal  Co. 


Castings,  Gray  Iron  and  Steel 

American  Steel  Foundries. 
Bemis  Car  Truck  On. 
Columbia  M.   W.   A  H.  I.  Co. 
St.  Louis  Car  Ck>. 
Standard  Steel  Work*  Oo. 


Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  &  Fdry.  Co. 
Bemia  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 
Electric  Service  Supplies  Co. 
Holdep  &  White,  Inc. 
Kersohner  Co..  Inc.,  W.  R. 
Ohio  Brass  Co. 
Wood  Co..  Chaa.  N. 

Change    Carriers 

McGill  Ticket  Punch  Co. 

CeUuig,   Car 

Pantasote  Co. 

Circuit  Breakers 

Automatic        Reclosing         Circuit 

Breaker  Co. 
The  Cutter  Electrical  &  Mfg.  Co. 
General    Electric   Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Clamps  and  Connectors  for  Wires 
and  Cables 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 

Eureka  Co. 

General  Electric  Co. 

Hubbard  A  Co. 

Ohio  Brass  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 

Cleaners   and   Scrapers   Track —  (See 
also  Snow-Plows,  Sweepers  and 
Brooms.) 
Brill  Co.,  The  J.  G. 
Ohio  Brass  Co. 

Clusters  and  Sockets 
General  Electric  Co. 

Coal  and  Ash  Handling — (See  Con> 
veying  and  Hoisting  Machin- 
ery.) 

Coll     Banding     and     Winding     Ma- 
chines 
Columbia  M.  W.  A  H.  I.  Co. 

Electric  Service  Supplies  Co. 

Colls,  Armature  and  Field 
Cleveland  Armature  Work*. 
Columbia  M.  W.  A  M.  I.  Co. 
DAW  Fuse  Co. 
General  Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.  A  M.  Co. 

Colls,  Choke  and  Kicking 

Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.   A  M.  Co. 

Coin-Counting    Machines 

International  Register  Co..  The 

Commutator  Slotters 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wood  Co..  Chas.  N. 

Commutator  Truing  Devlees 
General   Electric   Co. 

Commutators  or  Parts 

Cameron  Electrical  Mfg.  Co. 
Cleveland   Armature   Works 
Columbia  M.  W.  A  M.  I,  Co. 
Eureka  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors,  Air 
General   Electric  Co. 
Westinghouse  Trac.  B.  Co. 

Concrete  Mixers 

Blaw-Enox  Co. 

Condensers 

Cieneral  Electric  Co. 
Westinghouse  Elec.  A  Htg.  Co, 

Connectors,  Solderless 
Westinghouse  Elec.  A  Mfg.  Co. 

Controller  Fingers 
EiuiOia   Co. 

Trigger  Lock  Bevenlble  GootroUer 
Finger 


Controllers  or  Farts 
Columbia  M.  W.  A  M.  I.  Co, 

Eureka   Co. 
Grenerai  Klectric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Controlling  Systems 

Cieneral   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Converters,  Rotary 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

(Conveying  and  Hoisting  Machinery 
Columbia  M.  W.  A  M.  I.  Oo. 

Green  Engrg.  Co. 

Cord,  Bell,  Trolley,  Bsgtster,  ete. 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co, 
International    Register    Co,.    The 
Samson  Cordage  Works. 

Cord  Connectors  and  Couplers 

Electric    Service    Supplies    Co. 
Samson  Cordage  Works. 
Wood  Co..  Chas.  N. 

Couplers,    Car 

Brill  Co..  The  J,  G. 
Ohio  Brass  Co. 
Van  Dorn  Coupler  Co. 
Westinghouse  Trac.   B.  Co. 

Oanes 
Toledo  Bridge  A  Crane  Co..  The 

CreoBotlng.        (See    Wood   Preservn- 

tlves) 

Cross  Arms.      (Bee  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co. 

OoBsing     Signals.        (See     Signals, 
OoBslng) 

Crossings,      Track.         (See      Track, 
Special   Work) 

Culverts 

Armco  Iron  Culvert  &  Flume 

Mfrs.   Assn. 
Canton  Culvert  A  Silo  Co. 

Curtains  and  Curtain  Fixtures 
BriU  Co.,  The  J.  G. 
Electric  Service  Supplies  Co. 

Pantasote   Co. 
St.  Louis  Car  Co. 

Cutting   .Apparatus,    Oxy-Acetylene 

Oxweld   Acetylene  Co. 

Dealers'  Blachlnery 
Archer  A  Baldwin 
Cleveland  Armature  Wks. 
Electric  Equipment  <3o. 
Foster  Co..  L.  B. 
Griswold  Machine  Co.,  Geo.  M. 
Hyman  Michaels  Co. 
MacGovem  A  Co.,  Inc, 
Zelnicker  Supply  Co,,  Inc., 
Walter  A. 

Derailing  Devices.     (See  also  Traek 
Work) 
Cleveland  Frog  A  Crossing  Co, 

Destination  Signs 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 

Detective  Service 

Wish  Service.  Inc..  P.  Edward. 


Dogs.  Lathe 
Williams  A  Co., 


J.  H, 


Door  Operating  DeTleee 

Consolidated   Car    Heating  Co. 
National  Pneumatic  Co,.  Inc. 
Safety  Car  Devices  Co. 

Doors  and   Door   FIxttiree 
Brill  Co.,  The  J.  G, 
General   Electric  Co. 
Hale  A  Kilbiu-n  Corp. 

Doors,  Folding  Vestibule 
National  Pneursatlc  Co.,  Inc. 

Draft  Rigging.     <8ee  Conplen) 
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Obvious  Superiority! 


While  it  is  a  fact  generally  recognized  and  admitted 
wherever  the  science  of  electrical  measurement  is 
known  and  practiced  throughout  the  world  today  that 


Model  370— A.  C.  and  D.  C.  Ammeter 

One  of  the  Portable  Electrodynamometer 
Group,  which  also  includes  Model  310  Single 
Phase  and  D.C.  Wattmeter,  Model  329  Poly- 
phase Wattmeter,  and  Model  341  A.C.  and 
D.C.  Voltmeter. 

The  characteristics  of  the  group  are  extreme  accuracy 
(guaranteedjwithin  one-fourth  of  1  %  of  full  scale  value), 
adaptability  for  use  on  circuits  of  any  commercial  fre- 
quency and  any  wave  form,  great  overload  capacity, 
low  moment  of  inertia,  effective  damping  and  shielding, 
and  the  legibility  and  remarkable  uniformity  of  the 
hand-calibrated   scales. 


ELECTRICAL 

Indicating    Instruments 

are  in  a  distinctive  and  exclusive  class,  based  upon 
their  efficiency  and  acknowledged  excellence,  the 
actual  use  of  the  instruments  themselves  will  demon- 
strate their  superiority  so  conclusively  that  only  one 
decision  will  be  consistent  after  you  have  made 
comparisons. 

Weston  Indicating  Instruments  include  a  great  variety  of  groups  for  portable  or 
switchboard  service  on  A.C.  or  D.C.  Circuits.  Instruments  designed  expressly  for 
testing  and  laboratory  use.  for  motor  car  and  boat  electrical  systems,  and  many  others 
for  special  purposes.   Write  for  Bulletins  or  Catalogs  describing  those  which  interest  you 

Weston  Electrical  Instrument  Company 

21  Weston  Ave.,  Newark,  N.  J. 


Sew   York 

San   Francisco 

New  Orleans 

Vanrruivfr 

Rio  de  Janeiro 

Chicago 

Donyer 

Miami.  Fla. 

Ctlgary.  Alta. 

Valparaiso,    »  hile 

Philadelphia 

Cincinnati 

Seattle 

Florence,  Italy 

Santiago,   Chile 

Boston 

Pittsburgh 

Toronto 

London 

Buenos  Aires 

Cleveland 

Richmond 

Montreal 

Copenhagen 

Havana 

Detroit 

Buffalo 

Halifax 

Johannesburg,  8.  A. 

Batavia,   Dutch 

St.   Louis 

Minneapolis 

Winnipeg 

Mexico,    City 

East  Indies 
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Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or   with   silk  or 
cotton  covering. 

We  invite  correspondence, 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES: 


FACTORIES: 


Get  those  coils  back  into  service — quick! 

Don't  let  LABOR  SHORTAGE  hold  thera  up  in  your 
coil  department.  You  can't  get  more  men — ^but  you  can 
save  time  and  money  by  sending  the  coils  to  us  for  re- 
msulation  with 

SALAMANDER 
Pure  Asbestos 

We    will    return    them    promptly — -better    insulated    and    more 
durable  than   when  new. 

"Salamander"    asbestos    wire    excels    in    insulating^   value   and 
cannot  burn  out  under  the  severest  overload. 

Leading-  electric  railways  are  our  best   customers. 
Write  us  for  details  now 

Independent  Lamp  &  Wire  Co.,  Inc. 


I     1737  Broadway,  Now  York  York,  Pa.,  and  W«ehawken,  N;  J.     | 

iMiiiiiniiiiiiitiiiiiiiiiiiiiiiHiiiiiHiiiiuMiHUiiiiiiiiiiiiiiiiimiiiimiiiiniiiiimniimiiiiiiiiiiiiimiiimiiiiiniiiimiiinimiiminiiNHim 


OFFICES: 
1737  Broadway,  New  York 


FACTORIES: 
York.  Pa.,  and  Weehawken,  N.  J. 
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i)rUl«,  Tnck 
American  Steel  &  Wire  Co. 
Electric   Service  Supplies  Co. 
Niles-Bement-Fond  Co. 
Ohio  Bras*  Co. 


Sryera,  Sand 
Electric  Service  Supplies  Co. 
Zeluicker   Supply   Co.,    Walter   A.. 
Inc. 


Slectrical  Wires  and  Cables 
Roeblinc'B  Sons  Co..  J.  A. 

Gnsineers,     Consalting,     Contraetlnc 
and  Operating 

Archbold-Brady   Co. 
Arnold   Co..   The 
Byllesby  Co..  Inc..  H.  M. 
Ford.   Bacon   &  Davis 
Hoist,  Englehardt  W. 
Republic  £ii£rLneers,  Inc. 
Richey.   Albert   S. 
Sanderson  &  Porter. 
Sco&eld  En^neerins  Co. 
Stone  &  Webster. 
White  Companies.  The  J.  O. 
Woodmansee  &  Davidson  En^- 
neerinr  Co. 


engines.  Gas  and  Oil 
Westintrhouse   Elec.    &   Hfr.   Co. 

Bnsines,   Steam 
Westinghouse  Elec.  &  Mlj.  Co. 


Fare  Boxes 
BriU  Co..  The  J.  G. 
Clevel.ind   Fare   Bo.t  Co. 
International   Redster  Co.,   The 
National  Railway  Appliance  Co. 
Ohmcr  Fare  Register  Co. 

Fences,     Woven     Wire     and     Fence 
Posts 

American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 


Fenders  and  Wheel  Guards 
BriU  Co..  The  J.  Q. 

Cleveland   Fare   Box  Co. 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 

Fibre  and  Fibre  TnbinK 
Westinghotise  Elec.  &  Mfc.  Oo. 

Field  OoUs.      (Bee  Colls) 

Filters,  Water 
Scaife  &  Sons  Co.,  Wm.  B. 

Floodlights 
Electric  Service  Supplies  Co. 


Flooring  Composition 
American  Mason  Safety  Tread  C«. 

Forgings 
Etireka  Co. 

Standard  Steel  Works  Co. 
Williams  &  Co.,  J.  H. 

rrogs.  Trade      (See  Track  Work) 

i'arnaees.      (See  Stokers) 

rFufies  and  Fuse  Boxes 
Columbia  M.  W.  &  M.  I.  Co. 
DAW  Fuse  Co. 
General  Electric  Co. 
Weetinghouse  Elec.  *  lltf-  Co. 

Fuses,  Beflllable 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 

■  Galvanizing 

Cattle,  Job.  P..  &  Bros. 


Gaskets 
Power  Specialty  Co. 
Weatlnghouse   Traction   Braks   (3o. 

.Gas  rrodncers 

Westingbouse  Elec.  *  Mfg.  C*. 


Gates,  Car 
BriU  Co.,  Ths  J.  O. 


:es,  OU  and  Water 
o  Brass  Co. 


Gear  Blanks 
Carnegie    Steel  Co. 
Standard  Steel  Warks  Oo. 


■  Oectr  Cases 

Columbia  M.  W.  &  V.  I.  Co. 

Hlectric  Service   SuppUes  Co. 
Weslinghouse    Elec.    &   Mfg.    Co. 


WHAT  AND  WHERE  TO  BUY 


Gears  and  Pinions 
Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service  Supplies  Co. 
Kerscliner    Co..    Inc..    W.    R. 
National  Rftilwaj  Appliance  Co. 
Nuttall  Co..   R.   D. 


Generating  Sets,  Gas-Electrie 

General    Electric   Co. 


Generators 

General   Electric   Co. 
Westingrhouse  Elec.   &  Mfgr.  Co. 
GoncB.      (See  Bells  and  QonsB) 


Graphite 
Morg-an  Crucible  Co. 


Greases.      (See  Labricants) 


Grinders  and  Grinding  SoppUes 

Metal  &  Thermit  Corp. 
Railway  Track-work  Co. 


Grinding  Blocks  and  Wheels 

Railway  Track-work   Co. 

Gaards,  Trolley 

Electric  Service   Supplies  Co. 
Ohio  Brass  Co. 


Harps,   Trolley 

Anderson  M.  Co.,  A.  &  J.  M. 
Electric  Service   Supplies  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  Works. 

Headlights 

Electric  Service  Supplies  Co. 
General   Electric  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 


BeadUnings 

Pantasote    Co. 

Heaters,  Car    (Electrie) 
Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Holden   &  White.   Inc. 
Smith  Heater  Co..  Peter. 


Heaters.  Car,  Hot  Air  and  Water 

Cooper    Heater   Co. 
Holden   &   White.    Inc. 
Smith  Heater  Co.,   Peter. 


Heaters,  Oar    (Stove) 
Electric  Service  Supplies  Co. 
Holden  &  White,  Inc. 
Smith  Heater  Co..  Peter. 

Hoists  and  Lifts 
Columbia  M.   W.   &  M.   I.  Co. 
Pord  Chain  Block  &  Mfg.  Co. 
Niles-Bement-Pond    Co. 
Toledo  Bridge  &  Crane  Co.,  The 


Electric    Service    Supplies    Co. 

General  Electric  Co. 

Ohio   Brass  Co. 

Westingbouse    Elec.    &    Mfg.    Co. 


Insulator  Tins 
Electric   Service  Supplies  Co. 
Hubbard  &  Co. 

Insurance,  Fire 

Marsh   &  McLennan 

Jacks.    (See  also  Cranes,  Hoists  and 
Lifts) 

Brill  Co.,  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.   &  M.  I.  Co. 
Lackawanna  Steel  Co. 
National  Ry.  Appliance  Co. 
Templeton,  Kenly  Co..  Ltd. 

Joints,  BaU 

Carnegie  Steel  Co. 
Rail  Joint  Co. 

Zelnicker    Supply    Company,    Inc., 
Walter  A. 


Journal  Boxes 

Bemis    Car    Truck    Co. 
Brill    Co..    J.    G. 


Laboratory 

Electrical   Testing   Lab's. 

Lamp  Guards  and  Fixtures 

Anderson   M.    Co.,    A.    &   J.   M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westingbouse    Elec.     &    Mfg.    Co. 


Lumps,  Arc  and  Incandescent.     (See 
also    Headlights) 
Anderson    M.    Co.,    A.    &    J.    M. 
General  Electric  Co. 
Westingbouse    Elec.     &    Mfg.    Co. 

Lamps,  Signal  and  Marker 
Nichols-Llntern  Co. 
Ohio  Brass  Co. 

Lathe   Attachments 
Williams   &  Co.,   J.   H. 


Lathes,  Car  Wheel 

Niles-Bement-Pond    Co. 


Ho6e,  Bridges 

Ohio    Brass   Co. 


Hose,  rnenznatlc  and  Fire 

Westingbouse   Traction   Braka  Co. 


Hydraulic  Machinery 

Niles-Bement-Pond  Co. 


Inspection 

Electrical  Testing  Lab's. 


Instruments.       Measuring,       Testing 
and  Recording 

Economy  Electric  Devices  Co. 
General   Electric  Co. 
Weslinghouse    Elec.    &    ^'jT-    Co. 
Weston  Elec'I  Instrument  Co. 

liiHulattng  Cloth,  Paper  and  Tap« 

Genera)   Electric  Co. 
Standard  Woven  Fabric  Co. 
Westingbouse  Elec.  &  Hfg.  Co. 

Insulation.      (See  also  Paints) 

Anderson  M.  Co.,   A.  St  J.  M. 

Drew  Electric  &  Mfg.  Co. 

Electric   Service    SuppUes   (3o. 

General   Electric  Co. 

Hoiden  &  White.  Inc. 

Mitchell  Rand   Mfg.  Co. 

Westingbouse  Elec.  &  Mfg.  Oo. 
Insulators.  (See  also  Line  Un- 
trrinl) 

Anderson  M.  Co..  A.  A  J.  M. 


Lighting  Regulators,   Car 
Holden  &  White.   Inc. 


Lightning  Protection 
Anderson  M.  Co..   A.  &  J.  M. 
Electric    Service    Supplies    Co. 
General    Electric   Co. 
Ohio    Brass    Co. 
Westingbouse    Elec.    &    Mfg.    Co. 


Line   Material.     (See   also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  M.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew    Electric    &  Mfg.    Co. 
Electric   Service   Supplies  Co. 
Eureka    Co. 
General    Electric   Co. 
Holden  &  White.   Inc. 
Hubbard   &  Co. 
More-Jones    B.    &    M.    Co. 
Ohio   Brass  Co. 
Westingbouse    Elec.    &    Mfg.    Co. 

Locomotives,   Electrie 

Brill   Co.,    The   J.    G. 
General    Electric  Co. 
McGuire-Cummings    Mfg.    Co. 
Westingbouse    Elec.     &    Mfg.    Co. 

Lubricating  Engineers 
Galena-Signal   OU  Co. 


Lubricants,  Oil  and  Orea«e 

Oalena-Signal   Oil   Co. 

Lumber.      (See  Poles,  Ties,  et«.) 

Machine  Tools 
Columbia  M.  W.  &  M.  I.  Co. 

Machine  Work 
Ck>Iumbia  M.  W.  &  M.  I.  Co. 
Bolden  &  White.   Inc. 

Metal    Tokens 
Scovill  Mfg.  Co. 


Aleters,  Car,  Watt-Hour 
Economy    Electric   Devices   Co. 

Meters.      (See   Instruments) 
Hlectric  Service  Supplies  Co 
Wood    Co.,    Chas.    N. 

Mirrors  for  Motormen 
Drew  Elec.  &  Mfg.  Co. 

Motors,   Electric 
Westingbouse    Elec.    &    Mfg.    Co. 

Motor      Generation,      Bonding      and 
Welding 

Lincoln   Bonding  Co. 


Nuts  and  Bolts 
Barbour- Stock  well    Co. 
Bemis  Car   Truck  Co. 
Columbia   M.    W.    &   M.    I.    Co. 
Hubbard    &    Co. 
Lackawanna   Steel  Co. 

Oils.      (See  Lubricants) 


Oxy-Acetylene.        (See     Cutting     Ap- 
paratus,  Oxy-Acetylene) 


Oil  Storage   Systems 
Gilbert  &  Barker  Mfg.  Co. 

Packing 

Power   Specialty   Co. 
Westingbouse    Traction    Brake    Co. 

Paints  and  Varnishes.      (Insulating) 

Mitchell-Rand    Mfg.    Co. 

Paints  and  Varnishes  for  Woodwork 

National    Ry.    Appliance    Co. 

Pavii^  Bricks,  Filler  and  Stretcher 

Nelsonville    Brick    Co. 

Paving   Material 
Am.   Brake    Shoe   &   Fdy.   Co. 
Nelsonville    Brick    Co. 

Pickups,  Trolley  Wire 

Electric    Service    Supplies    Co. 
Ohio    Brass    Co. 

Pinion  Pullers 
Columbia   M.    W.    &  M.    I.   Co 

Electric    Service   Supphes   Co. 
General  Electric  Co. 
Wood  Co..   Chas.   N. 

Pinions.      (See  (xears) 

Pins,  Case  Hardened.  Wood  and  Iron 

Bemis   Car    Truck    Co. 
Electric  Service  Supplies  Co. 
Ohio    Brass    Co. 
Westingbouse   Traction   Brake  Co 

Pipe 

National    Tube    Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard    Steel   Works  Co. 
Westingbouse   Traction   Brake  Co 

Planers.      (See  Machine  Tools) 

Pliers,   Insulated 

Electric   Service    SuppUes   Co. 

Pole  Reinforcing 
Hubbard    &    Co. 

Pole  Sleeves 
Drew    Elec.    &   Mfg.    Co. 

Poles   and   Ties,   Treated 
Lindsley     Bros.     Co. 
Page  A  Hill  Co. 
Valentine-Clark  Co. 

Poles,  Metal  Street 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  A  Co. 

Poles,      Ties,      Posts,      Piling      and 
Lumber 

Carney  &  Co.,   B.  J. 
Lindsley    Bros.    Co. 
Page  &  Hill  Co. 
Valentine-Clark   Co. 
White  Marble  Lime  Co. 


Poles.   Trolley 
Columbia    M.    W.    &    M.    I.    Co 

Electric  Service  Supplies  Co. 
National  Tube  Co. 
NuttaU  Co..    R.   D. 


Poles.   Tubular   Steel 
National  Tube  Go. 

Power  Saving  Devices 

Arthur     Power-Saving      Rec-ordlns 

Co. 
Economy    Electric   Devices  Co 
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TROLLEY  BASES 

I  SIFORJB 

CITY  SERVICE 


"IMPERIAL" 

TIE  TAMPING 
OUTFITS 


AvlONG   the    various   bases   on    the   market,    the 
one  distinctly  a  city  service  base  is  the  Nuttall 
No.  15.     Being  a  ball  bearing  base  it  embodies  the 
following   features: 
1. — Equalizes    the    swaying    movement    of    the 

car. 
2. — Has  adjustable  wheel  pressure. 
3. — Operates  smoothly  on  curves  and  switches. 
4. — Weighs  but  75  lbs. 

(Another  valuable  feature  is  its  successful  appli- 
cation to  Quick  Service  operation.) 

R.  D,  Nuttall  Co.,  Pittsburgh,  Pa. 

Nuttaffl^cats 


EVERY  GEAR  REGISTERED 


Tamp  any  kind  of  track  ballast,  cut  as- 
phalt and  tear  up  concrete  and  save 
labor,  time  and  money. 

Bulletin  9123 

INGERSOLL-RAND  COMPANY 


11  Broadway 

New  York 


165  Q.  Victoria  St. 
London 
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=  B.  A.   Hegeman,  Jr.,   Prpsldent:  Charles  C    Casilu,   First   Vtce  Pn-sldeni;  = 

=  Fred.  C.  J.  Dell,  Secretary;   HaroIdA.  Hegeman.  Vlce-Presldem  and  Treaa-  = 

=  urer,  Fred  C.  Dunham.  Assistant  to  Presldeni;  W.  C.  Lincoln,  Engineer  = 

I        NATIONAL  RAILWAY  I 

I       APPLIANCE  COMPANY  | 

I                                              50  East  42cl  St.,  NEW   YORK  CITY  | 

i                                          1 1  egeman-Ciiatle  Corporation.  rhJeago  = 

=                           National  Riillway  Appliance  Co.,  Washington.  1>    C.  = 

I  RAILWAY  SUPPLIES  I 

=  Sclllag  Agents  for  Tool  Steel  Gears  and  Pinions,  Johnson  Fare  Boxes.  = 

~  Perry    Side    Bearings,    Hart  man     Centering    Center    Plates,    Vulcan  = 

^  One-man     Kerosene     Furnace,     Garland    Venttlacors,    Electric    Arc  | 

=  Welders,   Hif^h  Class  Railway  Varnishes  and  Enamels  = 

=  Special  Axenu  (or  Tool  Ster-l  Gear  &  Pinion  Co..  Johnson  Fr.re  Box  Co..  = 

=  C.  A  C.  Electric  *  Mfc.  Co.,  Hnlden  &  White.  Inc.       Ceneral  Agents  for  | 

=  Angio-Amerlpan  Varntsh  Co     Eastern  Agpnts  for  Uii'on  l-llire  Co.  = 
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MORErJDNES 


=  104-TT        I 
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>«)llftANITE 


Are  -yavL  AfettmJk  "IKe 


'IKls^oot-  Ham 


THE     MORGAN     CRUCIBLE 
COMPANY 

>fala  Office  and  Factorj': 
519  West  3Sth  St..  New  York  City 
niSTRICT    AGENTS:    Lewla  & 
Rnth.  Philadelphia.  Electrlral  En 
filaeerlng  A  Mfg.  Co.,  Pittsburgh. 
\v.  T,.  Rose  Equipment  Co.,  .St. 
I-oiils.  .Mo  Herzog  Electric  & 
I'ngineerlng  Co..  San  Francis-  ,   . 
CO.  Cal.  W.  R.  Hendrey  Qo..J  ff 
Seattle.  Wash.  Charles  Farn-C  f 
ham,  I,o8  Angeles,  Cal. 


Armature  Babbitt 
Metal  is  unusually 
long  wearing  and 
eliminates  the  tre- 
mendous expense 
of  frequent  rebab- 
bitting. 


Designed  particu- 
larly for  electric 
railway  armature 
bearing  servic 
and  recognized  the 
world  over  for  un- 
excelled quality. 


B/1BBITT  METAL 


i  More-Jones    Brass    &    Metal    Co.  i 

I  •  St.  Louis,  Mo.,  U.  S.  A.  I 
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I  Jill 
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I    The  Kalamazoo  Trolley  Wheels    I 


have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
ago  the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS    IN   THE   WORLD. 


I  THE  STAR  BRASS  WORKS  f 

I  KALAMAZOO,  MICH.,  U.  S.  A.  \ 
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FreB8nr«  Beenlatora 
General    Electric    Co. 
Ohio    6rs88    Co. 
Westinghouse  Electric  *  IMr.  Co. 

Punches,  Ticket 
Bonney-Vehslage    Tool   Co. 
International   Register  Co.,   The 
McGill  Ticket  Punch  Co. 
Wood    Co..    Chas.    N. 

Purifiers,  Feed  Water 
Seaile  &  Sons  Co.,   Wm.  B 

Rail  Grinders.       (See  Grinders) 

Ballway  Safety  Switches 
Westinehouse    Elec.    4    Mfe.   Co. 

Kail    Welding.        (See    Brazins   and 
Welding  Processes) 

Kails,   Belaring 
Zelnlcker.   Walter  A..   Supply  Co., 
Inc. 


Rattan 

BrtU    Co.,    The    J.    G. 
Electric   Service   Supplies  Co. 
Hale   &    Kilburn   Corp. 
McQuire-Cummings   Mfgr.    Co. 
St.  Louis  Car  Co. 

Recorders.  Poner  Saving 

Arthur  Power-Saving  Kecorder  Co. 


Registers  and  Fittings 

Brill   Co..    The    J.    G. 
Electric    Service    Supplies    Co. 
Exell  Htg.  Co.,  The 
International    Register    Co.,    The 
Ohmer  Fare   Register  Co. 
Booke    Automatic    Register   Co. 

Reinforcement,  Concrete 
American    Steel    4    Wire    Co. 

Repair  Shop  Appliances.      (Bee  also 
Coil      Banding      and      Wfaiding 

Machlnee) 
Columbia  M.  W.   &  M.  I.   Co. 
Electric  Service   Supplies  Co. 

Repair  Work.      (See  also  CoUs) 
(fleveland    Armature   Works 
Columbia    M.    W.    &    M.    I.    Co. 
(Seneral   Electric   Co. 
Independent  Lamp   &  Wire  Co. 
Westinghouse    Elec.    &    ICfg.    Co. 

Replacers,  Car 
(Columbia   M.    W.    &   M.   I.    Co. 
Electric    Service    Supplies    Co. 

Resistance,  Grid 
Columbia  M.   W.   &  M.   I.  Co. 

Resistance,  Wire  and  Tube 
General    Electric    Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Retrievers,   Trolley.      (See  Catehen 
and  Retrievers,  Trolley) 

Rheostats 

General    Electric   Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Roofing,    Car 

Pantasote   Co. 

Sanders,  Track 
BriU  Co..  The  J.  O. 
Cleveland   Pare    Box  Co. 
Columbia  M.   W.   &  H.   I.  Co 
Electric     Service     SuppUe*     Co. 
Holden   ti  White.   Inc. 
NicholH-LIntem  Co. 
Ohio  Brass  Co. 
St.   Louis  Car  Co. 

Sash  Fixtures,  Car 

Brill    Co.,    The    J.    G. 

Sash  Metal,  Car  Window 
Hale   &   Kilburn   Corp 

Scrapers,  Track.      (See  Cletkoer*  aai 
Scrapers,   Track) 

Seats.  Car.      (Bee  also  B«Maa> 

Brill  Co..  The  J.  G. 
Hale  &  Kilburn  Corp. 
St.  Louis  Car  Co. 

Seating  Material 
Pantasote   Co. 

Second-Hand  Equipment 
Archer  &  Baldwin 
Cleveland  Armature  Wka. 
Dugnesne  Elec.  &  Mfg.  Oo. 
Electric  Equipment  Co. 
Exell  Mfg.  Co..  The 
Foster  Ck>.,  L.  B. 
Oriswold  Machine  Co..  O.  X. 
Hyman  Michaels  (^. 
MacGovern    &   Co..    Inc. 
Zelnlcker  Supply  Co.,  W.  A. 

Shades,  Vestibule 

Brill  Co.,   The  J.  G. 


WHAT  AND  WHERE  TO  BUY 


Shovels 

Hubbard    &    Co. 

Shovels.  Power 

Blaw-Enox  Co. 

Sicrnals,  Car  Marker 
Nichols- Lintern   Co. 

Signals,  Car  Starting 

Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National  Pnetunstlc  Co. 


Signal  Systems,  Block 
Electric    Service   Supplies   Co. 
Federal  Signal  Co. 
U.     S.     Electric    Sigmal    Co. 
Wood  Co..   Chas.   N. 

Signal  Systems,  Highway  Crossing 

U.   S.  Electric  Signal  Co. 

Slack  Adjusters 

(See   Brake  Adjnsters) 

Sleet  Wheels  and  Cutters 
Anderson  Mfg.  Co..   A.   &  J.   M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Holden    &   White.    Inc. 
More-Jones  Brass  &  Metal  Co. 
Nuttall    Co..    R.    D. 

8now-Plow8,    Sweepers    and    Brooms 

Brill    Co.,    The   J.    G. 
Columbia  M.   W.   &  M.  I.   Co. 
McGuire-Cummings     Mfg.     Co. 

Soldering  and  Braaing  Apparatus 
<  See  Welding  Processes  and 
Apparatus) 

Spikes 
American    Steel    &    Wire    Co. 
Lackawanna    Steel    Co. 

Splicing  Compounds 
Standard    Woven    Fabric    Go, 
Westinghouse    Elec.    &    Mfg.    Co. 

Splicing  Sleeves.  (See  Clamps  and 
Connectors) 

Springs,  Car  and  Truck 

American  Steel  Foundries 
American    Steel    &    Wire    Go. 
Bemis    Car    Truck    Co. 
Brill    Co..    The    J.    G. 
Standard    Steel    Works    Go. 

Sprinklers,  Track  and  Road 

Brill  Co.,   The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.    Louis   Car   Co. 

Steps,  Car 
American  Maaon  Safety  Tread  Co. 
Universal    Safety    Tread    Co. 

Stokers,  Mechanieal 
Babcock  &  Wilcox  Co. 
Green   Engrg.   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Storage  Batteries,  (See  Batteries. 
Storage) 

Strand 
RoebUng's  Sons  Co.,   J.  A. 

Straps.  Car,  Sanitary 
Holden  &  White,   Inc. 

Structural  Iron.      (See  Bridges) 

Superheaters 
Babcock    &    Wilcox    Go. 
Locomotive    Superheater   Co. 
Power    Specialty    Co. 

Sweepers,  Snow,  (See  Snow  Flows, 
Sweepers  and  Brooms) 

Switch  Stands 
Kamapo  Iron  Works 

Switches,  Lock 

Weiss  Switch  Lock  Co. 

Switches,  Track.      (See  Track 
Special   Work) 

Switches  and    Switchboards 
Anderson    Mfg.    Co..    A.    &    J.    If. 
Electric    Service    Supplies    Co. 
General    Electric   Co. 
Nichols- Li ntern    Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Tampers,  Tie 

IngersoU-Rand    Co. 

Tanks.  Ash  and  Cold  Storage 

Green    Engineering    Co. 

Tanks,    Oil    Storage 
Gilbert    &   Barker    Mfg.    Co. 

Tapes  and  (Tloths.  (See  Insulating 
Cloths.  Paper  and  Tape) 

Telephones  and  Parts 
Electric    Service     Supplies    Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing   Laboratories 

Testing  Instruments.  (See  Instru- 
ments, Electrical  Measuring, 
Testing,    etc.) 

Thermostats 
Consolidated    Car    Heating    Co. 
Gold   Car  Heating   &  Lighting   Co. 
Holden    &    White.    Inc. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 


Thread-Cutting  Tools 

Williams  &  Co..   J.  H. 

Ticket  Choppers  and  Destroyws 

Electric    Service    Supplies    Co. 

Ties,  Mechanical 
Dayton   Mechanical    Tie    Co. 

Ties  and  Tie  Rods,  Steel 

Barb  our- Stock  well    Co. 
Carnegie    Steel    Co. 
International     Steel     Tie    Co. 

Ties,  Wood  Cross.      (See  Poles,  Ties, 
Posts,  etc.) 

Tool  Holders 
Williams  &  Co..   J.   H. 

Tools,  Track  and  Miscellaneous 

American   Steel    &   Wire   Co. 
Columbia  M.  W.   &  M.   I.  Co. 
Electric    Service    Supplies    Co. 
Hubbard  &  Co. 
Railway  Track-work  Co. 


Torches,    Acetylene.       (See    Catting 
Apparatus) 

Towers  and  Transmission  Structures 

Archbold-Brady    Co. 

Bates  Expanded  Steel  Truss  Co. 

Westinghouse   Elec.    &   Mfg.   Co. 

Track.  Special  Work 

Barbour-Stockwell    Co. 
Cleveland  Frog.  &  Crossing  Co. 
Columbia    M.    W.    &    M.    I.    Co. 
New   York   Switch   &  Crossing  Co. 
Ramapo   Iron   Works 
St.    Louis   Frog    &    Switch    Co. 

Transfer  Issuing  Machines 

Ohmer  Fare  Register  Co. 

Transfers    (See   Tickets) 
Archbold-Brady  Co. 

Transformers 
General  Electric  Co. 
Westinghouse   Elec.    &  Mfg.   Co. 

Treads,  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co. 
Universal    Safety    Tread    Co. 

Trolley   Bases 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Eieciric    Service    Supplies    Co. 
(General     Electric    Co. 
Holden    &   White.    Inc. 
More-Jones    Brass    &    Metal    Co. 
National  Railway  Appliance  Co. 
NuttaU    Co..    R.    D. 
Ohio    Brass    Co. 


Trolley   Bases,   Retrieving 
Holden    &    White.    Inc. 

Trolleys  and  Trolley  Systems 
Ford  Chain  Block  &  Mfg.  Co. 

Trolley  Shoes 
Holden    &    Wblte,    Inc. 

Trolley  Wheels.      (See  Wheels. 
Trolley) 


Trolley  Wire 

American  Steel  &  Wire  Co. 
RoebUng's    Sons    Co..    John    A. 
Rome  Wire  Co. 

Tracks.  Car 

American  Steel  Foundries 
Bemis    Car    Truck    Co. 
Brill   Co..    The    J.    G. 
McGuire-Cummings  Mfg.  Co, 
St.    Louis    Car    Co. 

Trucks.  Automobile 

White  Co..   The 

Tubing,  Steel 

National  Tube   Co, 

Turbines.  Steam 
General  Electric  Co. 
Terry    Steam   Turbine  Co. 
Westinghouse     Elec.     &    Mfg.     Co 

Turnstiles 
Percy  Mfg.  Co..   Inc. 

Valves 
Ohio    Brass    Co. 
Westinghouse   Traction   Brake  Go. 

Varnishes.      (See  Paints,  etc.) 

Ventilators,  Car 
Brill    Co..    The    J.    G. 
Holden    &    White.    Inc. 
National  Railway  Appliance  Go. 
Nichols-Lintern     Co. 
Railway   Utility  Co, 
St.    Louis   Car   Co, 


Vises,  Pipe 
Williams    &    Co..    J.    H. 


Voltmeters.      (See  Instruments) 

Water      Softening      and      Pnrifyiog 

Systems 
Scaife   &   Sons  Co.,   Wm.   B. 

Welded  Bail  Joints 
Lincoln    Bonding    Co. 

Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co. 
(General     Electric     Co, 
Lincoln   Bonding   Co. 
Metal    &    Thermit    Corp, 
National    Ry.    Appliance   Co, 
Oxweld    Acetylene    Co. 
Westinghouse    Elec.    &    Mfg,    Co. 

Welders,  Portable  Electric 
Electric  Railway  Improvement  Co. 
Lincoln    Bonding    Co, 

Wheel    Guards.      (Bee    Fenders    and 
Wheel  Guards) 


Wheel       Presses. 
Tools) 


(See       Machine 


Wheels,  Car,  Cast  Iron 

Bemis   Car    Truck   Co, 
Griffin  Wheel  Co. 

Wheels,  Car,  Steel  and  Steel  Tired 

American    Steel    Foundries 
Bemis    Car    Truck    Co, 
Carnegie    Steel    Co, 
Standard  Steel  Works  Co. 

Wheels.  Trolley 
Anderson    Mfg.    Co..    A.    &    J.    M. 
Columbia  M.   W.   &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Eureka    Co. 
General     Electric    Co. 
More-Jones     B.     &    H.     Co. 
Nuttall   Co .    R.   D. 
Star    Brass   Works 

Whistles,  Air 
(^neral    Electric  Co. 
Ohio   Brass  Co. 
Westinghouse   Traction   Brake   Co 

Wire  Rope 
American    Steel    &    Wire    Co. 
Roebling'B   Sons  Co..   John  A. 

Wires  and  Cables 

Aluminum  Co.  of  America 
American    Elec'l    Works 
American    Steel    &    Wire   Go. 
Bridgeport    Brass    Co 
D  &  W  Fuse  Co. 
General    Electric   Co. 
Roebling's  Sons  Co.,  John  A. 
Rome  Wire  Co. 
Westinghouse    Elec.    &    Mfg.    Co. 

Wood  Preservatives 

Lindsley   Bros.    Co. 
Valentine-Clark  Co. 

Wrenches 
Williams    &   Co..    J.    H 
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Thousands  of 

Columbia  Trolley  Poles 

Ready  for  Immediate  Shipment 


For  1  l4-inch  and  2-inch  Base  Harps 
and  for  lengths  of  11 -feet  to  1  5-feet. 


£ 


Below  are  some  Columbia-made  specialties  conveniently  listed 

G)lumbia  Machine  Works  &  Malleable  Iron  Co, 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 


TOOLS 


Armature    and    axle  straighteners 

Armature   shaft   straighteners 

Armature  buggies  and   stands 

Babbitting  molds 

Banding  and   heading   machines 

Car   hoists 

Car  replacers 

Coll  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


W.  R.  Kerschner  Co.,  Inc.,  N.  Y. 
Holden  &  White,  Inc.,  Chicago 

F.  F.  Bodler,  San   Francisco 

Railway    &   Power  Eng.   Corp., 

Ltd..    Toronto,    Onl. 


CAR  EQUIPMENT 
Armature  and  axle  bearings 
Armature  and   field   coils 
Bearings    (axle   and   armature) 
Brush-holders   and   brush-holder 

springs 
Brake,  door  and  other  handles 
Brake    forglngs,   riggings,   etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear   cases    (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beams  and  accessories 
Trolley  poles    (steel)   and  wheels 
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1  Eight  Hundred  and  Twenty  -  three  | 
I  Equipments  of  N  L  Indicating  Tail-  i 
I   lights     Sold     During    the     Year     1918  \ 

I  2333  Cars  now  equipped  and  the  motormen  In  Cleveland.  Toledo.  | 
I  Philadelphia,  Akron  and  St,  Joseph  say  it  is  the  be«t  thing  arer  | 
I     put  on  a  car  to  promote  safety  and  economy.  | 

I  THE  NICHOLS-LINTERN  COMPANY,  Cleveland.  Ohio,  U.  S.  A.      | 
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I  The  Most  Successful  Men  in  the  Electric  Railway  In-  | 
I       dustry  read  the  ,  i 

I        ELECTRIC  RAILWAY  JOURNAL       | 

I  Every  Week  I 
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UNIVERSAL  ANTI-SLIP  TREADS      I 

cars  and  station  steps.  | 

Universal  Safety  Tread  Company 

Waltham,  Moas.  | 
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Mlilliuiuillllllllnllimiiriniiiiiniimililliiillllllil jirriiiiiiiji raiilHiiiiiiiiiiiirMiiiiiiiui rililililiriliiiiiillllllfliiiiliiiiui, 

VAN   DORN   COUPLERS 

are  made  for  every  condition  and  requirement.    M.C. 
B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  type*. 

VAN  DORN  COUPLER  GO. 

2325  So.  Paulina  St.,  Chicago,  III. 


Get  your  Tf^ants  into  the  Searchlight 
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PAINLESS  DENTISTRY 
for  GEARS 

YOU  wouldn't  discharge  the  foreman  if 
he  lost  a  molar.  Why  scrap  a  gear  just 
because  of  a  few  broken  teeth?  Why  not 
fill  in  with  new  metal — as  shown  here — 
and  recut?  This  is  only  one  of  a  thousand 
ways  to  oxweld  and  reduce  costs.  Ask  us 
to  send  you  the  Bulletin  that  tells  about  the 
advantages    of  oxwelding    in    your    industry. 

•  Oxweld    Acetylene    Company 

Newark,  N.  J.  Chicago  Los  Angeles 

WorliTs  Largest  Maker  of  Equipment  for 
Oxwelding  and  Cutting  Metals 
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Both  Advertiser  and  Reader 
Must  Be  Satisfied 

Naturally  you  are  interested  not  only  in  the 
INCOME  from  your  car  card  space  but  also 
in  the  STABILTY  of  that  income.  It  is  be- 
cause COLLIER  SERVICE  concerns  itself 
so  thoroughly  with  satisfying  its  clients  that 
the  railway  company  is  assured  a  permanent 
income  uninfluenced  by  fluctuating  busi- 
ness conditions. 


0a^U^^' 


Candler  Building 
220  West  42nd  Street,   New  York  City 
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Why  Car  Men  Like  Birney  Safety  Cars 

"How   do  you    like   running   a   Birney,   Mack?" 

"I  like  it  better  every  day,  Pete.  Running  a  light-weight  car  makes  a  big  difference 
in  making  stops  and  starting  up.  And  the  shorter  headwav  cuts  down  the  number 
of  passengers  to  pick  up  and  let  off.  So  you  can  always  make  better  time  and  bring 
her  in  on  the  dot.  Knowing  you  can  make  the  quickest  kind  of  a  stop  if  you  have 
to,  not  having  to  take  chances  with  a  starting  bell,  and  not  having  to  watch  that 
you  don't  open  or  close  the  door  too  soon,  takes  all  the  worry  out  of  the  job.  It's 
a   better   job   every   way — all   the   boys   say   so." 


REPORTS  keep  accumulating  that  the 
car  men  show  a  strong  preference  for 
operating  Birney  Safety  Cars.     This 
is  another  expectation  that  has  been  fulfilled. 

It  couldn't  have  been  otherwise  as  the  men 
are  given  a  car  they  can  handle  with  greater 
safety  and  greater  satisfaction  in  every  par- 
ticular. 

In  a  few  of  the  earlier  Birney  Safety  Car 
installations  a  conductor,  in  addition  to  the 
motorman,  was  put  on  at  the  request  of  the 
men.     They    immediately    found    the    extra 


man  unnecessary  and  only  in  the  way,  and 
promptly  requested  one-man  operation. 

The  Birney  Safety  Car  had  to  win  the  ap- 
proval of  the  car  men  as  well  as  the  public. 
Its  record  of  success  proves  that  it  has. 

In  fact,  the  car  men  deserve  a  large  share  of 
the  credit  for  their  cooperation  in  making  it 
a  complete  success. 

And  the  shop  men  are  equally  strong  in 
their  approbation,  because  the  standardized 
Birney  Safety  Car  facilitates  and  simplifies 
cleaning,  inspection  and  maintenance. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Westinghouse  No.  506 
The  Safety-Car  Motor 


The  Right  Idea 


"Joe,  "  said  the  General  Manager  to  the  Superintendent — "the  biggest 
issue  of  the  day  is  that  of  making  our  car  Hnes  yield  reasonable  profit  individu- 
ally. Each  should  be  considered  separately  and  the  equipment  assigned 
should  fit  its  specific  requirements.  Large  double-truck  cars  should  operate 
where  and  when  traffic  needs  them.  It  is  a  great  mistake  to  use  these  heavy 
cars  throughout,  merely  because  of  a  few  concentrated  peak  loads  during  two 
or  three  hours  each  day." 

"Yes,  boss,  '  answered  Joe,  "you  are  unquestionably  correct.  The  selec- 
tion of  all  our  equipment  has  been  based  on  the  most  difficult  runs  without 
any  consideration  of  what  is  best  for  the  remainder  of  the  system." 

"There  is  where  we  have  been  wrong,"  said  the  General  Manager,  "rail- 
roading, like  all  other  modern  business  enterprises,  demands  a  detailed  system- 
atization,  and  the  employment  of  every  possible  economy.  We  are  fortunate 
in  being  able  to  adopt  the  standard  safety  car,  for  your  report  shows  that  this 
car  will  save  us  money  on  the  majority  of  our  outlying  lines.  1  have  followed 
your  suggestion  and  doubled  our  order  for  these  cars,  and  especially  specified 
Westinghouse  No.  506  motors." 


Westinghouse  Electric 


East  Pittsburgh 


&  Manufacturing  Co. 


Pennsylvania 
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Westinghouse  Feeder  Voltage 
Regulators  in  Detroit 


The   Detroit  Edison 


kC 


WESTINGHOUSE 
ELECTRIC 


Qomi 


lanyj    is  an 


extensive 


.ja^l 


omp< 

user  of  all  types  of  Westinghouse 
Feeder  Voltage  Regulators — self- 
cooled,  water-cooled  and  air-blast. 

At  the  Pontiac  Substation  is 
shown  a  typical  installation  of  Westing- 
house Air  Blast  Regulators  of  large  ca- 
pacity, connected  to  transmission  lines. 

At  the    Dearborn    Substation   is 

shown  a  typical  installation  of  a  Westing- 
house Self-Cooled  Regulator  connected  to 
distribution  feeders. 

Westinghouse  Feeder  Voltage  Regulators 
successfully  meet  the  most  exacting  operat- 
1  ing  requirements.  They 
can  be  supplied  in  all 
types  and  for  all  con- 
ditions of  service,  in- 
door or  outdoor.  A 
complete  description  is 
given  in  Catalogue  Sec- 
tion 4-B  of  Westinghouse 
nual    Catalogue    of    Electrical 


■^imt^ 


An- 


JTistallation  m 
'Pontiac  Substalion 


Suppl 


les. 


Installation  u_ta;uurn  Subtation 


Westinghouse  Electric  &  Manufacturing  Co." 

East  Pittsburgh,  Pa. 

Sales  Offices   in  all   large  American   Cities 


Westinghouse 
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Compressed  Air  is  a  convenient,  cleanly 
agent  always  on  tap  for  railway  shop  uses. 

Westinghouse  Electrically-Driven  Compressors 

are  especially  adapted  to  bench  and  machine 
use  for  supplying  pressure  to  blow  chips  and 
cuttings;  also  for  pneumatic  tools  and  hoists. 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works,  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  HI. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles   Cal. 


San  Francisco. 
Mexico  City  Seattle.  Wash. 

New  York.  N.  Y.     St.  Louis,  Mo. 
Pittsburgh.  Pa.  St.  Paul,  Minn. 
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The  Safety  Car  is  Universal 


When  you  order  cars  equipped  with  our  Safety  Car  Control 
Equipment  you  order  apparatus  that  has  proved  its  right  tc 
the  name  "Universal." 

From  Maine  to  Florida,  from  California  to  Washington, 
Safety  Car  Control  Equipments  are  demonstrating  by  the 
hundreds  their  ability  to  meet  and  improve  upon  the  service 
standards  of  the  displaced  two-men  cars. 

The  Safety  Car,  in  fact,  is  the  first  that  has  been  successfully 
ordered  and  used  regardless  of  climate,  topography  and 
"local  conditions."  You  cannot  go  wrong  when  you  order 
equipment  that  has  succeeded  on  scores  and  scores  of  roads 
within  the  brief  span  of  three  years. 


SAFETY  CAR  DEVICES  CO. 

Main  Offic^Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  NEW  YORK  PITTSBURGH 

Railway  Exchange  Building  City  Invest.  Building  Westinghouse  Building 

CANADA — Canadian   Westinghouse   Co.,   Ltd.,   Hamilton,   Ont. 
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-Che  MECHANICAL  RAILWAY  TIE 


Meet  That  One  Overwhelming  Demand 

Keep  Down  Costs! 


To  keep  down  costs  is  a  vital  necessity 
today.  WHAT  costs?  Clearly  many 
miles  of  track  need  rejuvenation — and 
clearly  the  first  cost,  while  a  most  im- 
portant item,  must  be  weighed  against 
final  costs.  Compare,  for  instance,  Day- 
ton Mechanical  Ties  with  untreated  wood 
ties.  The  installation  cost  of  the  former, 
labor  included,  is  a  great  deal  less  than 
the  wooden  ties  in  a  gravel  ballast.    And 


you  can  install  Dayton  Ties  in  a  CON- 
CRETE roadbed,  at  that,  and  still  gain 
marked  ECONOMY  in  first  cost.  We 
only  touch  lightly  on  final  costs — because 
service  has  demonstrated  beyond  argu- 
ment that  Dayton  Mechanical  Ties  are 
PERMANENT,  with  the  lowest  main- 
tenance figures  of  any  form  of  trackwork. 

Ask  us  to  prove  this! 


THE  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 

DAYTON,  OHIO 
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Good  Bonding  Starts  a 
Series  of  Paying  Results 

When  the  return  circuit  is  well  bonded  the  most  frequent 
cause  of  low  voltage  is  removed.  And  when  the  voltage  is  up 
to  normal  several  good  things  happen. 

Motors  pull  the  cars  along  on  time. 

Motors  keep  cool  so  that  most  burnt-out  armatures  are 
avoided. 

Juice  stays  in  the  track  and  power  costs  are  lowered — 
overloaded  equipment  is  relieved. 

Car  lights  and  headlights  are  bright. 

Good  bonding  pays. 

O-B  Bonds  are  good  bonds. 

S  end  ]ornew  ho  ok, "The  Return  Circuit!'  It  goes  to  the 
heart  of  its  subject. 

The  Ohio  Brass  Company,  Mansfield,  Ohio 
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Fabrica  de  GAZ 

F»|8t*  •eon»m>co*  p«r  alufu*). 
A4u«ccdor«a  p«ra  banttairos.  i-: 
LuatrM  da  gaa  •  lgs  •tactrica  am 
oombtflafio  «  farras  ft  p<  para 
•Ngommar. 

Abattecimtnto  de  AGUA 

oar*  agua  quaa>«i  com 
qaa  impada 
Aquacador** 


m. 


-i^^- 


Railway  Track -Work  Co. 
30th  and  Walnu-t  St. 

Philadelphia,  U.S.A. 

Gentlemen: 

I  should  be  obliged  if  you  would  forward  me 
particulars  of  your  Reciprocating  Track  Grinder,  as 
we  are  thinking  of  purchasing  a  machine  of  this  nature 
Our  present  grinde'r  is  one  of  the  type  manufactured  by 
^^■■■■^^■^^■IB  but  as  It  is  not  d   reciprocatinr 
one,  its  field  of  usefulness  is  limited, 

Our  system  is  550  Volt.  D,C.  and  our  gauge 
1S5  centimeters. 

Yours  very  truly. 


5«RIA 


-  .^jro  da  uphalto,  pia« 
rafinad*.  ciroonnJo  a  olao*  aapa* 
claaa  para  a  Fabrioa^So  da  daaia* 
factantaa. 

FORNECIMENTOS 

0«  alarro,  padra  britida  a  aaibro 
franco.  CalfamantQi  a  paralialt- 
plpadot  •  fadura  da  paataioa. 

fundiqAo 

Da  farro,  matal  a  •lufninium 


JHE. 


General  Manager. 


The  Voice  of  Experience 

If  the  experience  of  this  South  American  company  in 
connection  with  track  grinders  stood  by  itself  alone 
it  would  hardly  be  conclusive  enough  to  be  of  impor- 
tance. But  it  is  precisely  the  same  as  that  of  scores  of 
electric  railways  in  the  United  States  who  have  found 
that  the 

Reciprocating  Track  Grinder 

is  the  only  machine  that  answers  the  demands  of  every 
condition  and  does  the  work  cheaply,  efficiently  and 
thoroughly. 

You  can  prove  this  fact  to  your  satisfaction  on  your 
own  tracks  at  our  risk. 

RAILWAY  TRACK-WORK  COMPANY 

30tli  and  Walnut  Streets,  Philadelphia 
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The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundatio.is 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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On  the  Williamsburg  Bridge 

On  this  great  structure  the  successful; 
operation  of  270  cars  an  hour  over 
grades  up  to  4.6  per  cent  de- 
pends upon  Phono-Electric 
\    —the  wire  that  best  defies 
wear  and, weather. 


(\ 


f 


I-/-: 


!^^l 


BRIDGEPORT  BRASS  COMPANY 


BRIDGEPORT 


r  •■ 

tiono-EIecirlcl 


CONNECTICUT 
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Segur  Coil  Winding  Tools 

The  line  of  Segur  Coil  Winding  Machinery  is  complete  and  every 
machine  is  designed  to  produce  work  faster  and  better  than  past 
methods  of  coil  wind- 
ing. 

This  broad  line  of 
practical  labor-saving 
apparatus  offers  you 
timely  assistance. 

Write  for  data  sheets. 


Segur   Hair-Pin 
Loop    Winder 

For  winding  loops 
from  3  to  36  inches 
in  length.  Note  the 
adjustable   javrs. 


"^flp^" 


Segur  Coil  Spreader 

After  the  coils  are  wound  on  the  Segur  Winder  they 
are  spread  or  pulled  into  proper  shape  by  the  use  of 
this  machine.  This  spreader  is  adjustable  for  coils 
of  practically  all  sizes  and  shapes. 


Segur  Coil   Taping  Machine 

After  the  coils  are  shaped  they  are 
ready  for  taping  and  dipping.  This 
Segur  Taping  Machine  with  an  ex- 
perienced operator  will  tape  them  at 
the    rate    of   40    to    50   coils   per   hour. 


Eiyi:cTRic  SERVicE>Suppi>rE:s  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets    337  Oliver  Building     50  Church  Street    Monadnock    Building 
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Inspection  of  Equipment 
On  Basis  of  Work  Done 


(Pat.  Applied  For) 


The  Economy  Power-Saving  Railway  Meter  Provides  the 
Safest  and  Most  Efficient  Basis  for  Equipment  Inspection 


Most  parts  of  a  car  require  inspection  at 
intervals  proportionate  to  work  done  by  the 
equipment. 

Mileage  run  between  inspections  is  not 
necessarily  a  measure  of  work  done. 

Elapsed  time  between  inspections  is  not 
necessarily  a  measure  of  work  done. 

Power-On  time  is  not  an  accurate  meas- 
ure of  work  done. 

None  of  the  time  factors  of  the  car  oper- 
ating cycle  is  a  correct  measure  of  the  work 
done  by  the  car. 

Kilowatt-hour  consumption  between  in- 
spections is  the  safest,  most  efficient  and 
most  readily  available  measure  of  work 
done  by  the  essential  parts  that  wear  and 
need  inspecting. 

The  importance  of  these  established 
facts  is  readily  apparent.  Consider  the  fol- 
lowing: 

1 — All  electrical  equipment  depreciates 
and  wears  in  direct  proportion  to  the  energy 
consumed  by  the  car  motors. 

2 — The  wear  of  truck  parts,  brakeshoes 
and  wheels  depends  upon  speed,  stops  per 


mile,  condition  of  track,  weight,  etc.,  which 
are  the  factors  determining  energy  con- 
sumption. 

3 — If  a  motor  is  working  unsatisfactorily 
for  any  reason,  such  as  faulty  connection, 
open  armature  coils,  short  fields,  etc.,  more 
energy  will  be  consumed  and  the  car  should 
therefore  be  brought  in  sooner  for  inspec- 
tion. 

4 — If  a  car  is  on  an  easy-schedule  line, 
having  infrequent  stops  and  low  grades,  it 
will  consume  less  energy  than  a  car  oper- 
ating on  a  difficult  schedule  with  frequent 
stops  and  severe  grades.  On  a  mileage  or 
time  basis,  each  car  would  receive  an  equal 
number  of  inspections.  On  a  kilowatt-hour 
basis  less  inspection  would  be  given  the  car 
operating  on  the  easy  schedule  and  thus  a 
substantial  saving  in  labor  would  be  effected. 

5 — If  an  equipment  is  unsuited  for  its 
service  it  will  consume  more  energy  and 
should  come  in  ofteaer  for  inspection. 

6 — If  a  car  has  tight  brakes  or  nosing 
trucks,  it  will  consume  more  energy  and 
come  in  more  promptly  for  inspection. 
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7 — If  a  car  is  handled  roughly  or  im- 
roperly  by  motormen  it  will  consume 
lore  energy  and,  therefore,  will  need  in- 
)ection  more  frequently  than  one  which  is 
roperly  handled.  Inspection  on  a  kilo- 
att-hour  basis  automatically  shortens  the 
ispection  period  on  the  roughly  handled 
ir  and  prolongs  the  period  on  the  properly 
andled  car. 

8 — Work  done  by  a  car  operated  by  barn 
)rces  or  when  hauling  a  trailer  is  not  ac- 
junted  for  on  the  time  or  mileage  basis, 
he  kilowatt-hour  basis  measures  every  bit 
f  work  done  by  a  car  no  matter  who 
perates  it. 

By  providing  a  method  that  accurately 
nd  automatically  shows  when  inspection  is 
ceded,  the  kilowatt-hour  basis  also  shows 
t  a  glance  how  much  more  work  a  car  can 
0  before  inspection  is  needed  or,  in  case  of 

road  failure,  how  much  work  it  has  done 
revious  to  the  failure. 

The  result  is  that  more  thorough  inspec- 
on  is  obtained  without  increased  labor  cost 
r  the  previous  standard  of  inspection  is 
laintained  for  less  car-house  labor  cost. 

The  Economy  Railway  Meter  in  addition 
)  paying  for  itself  in  a  few  months  in 
ower  saved  also  provides  the  means  for 
lacing  inspection  on  the  energy  consump- 
on  basis,  the  most  accurate  and  efficient 
leasure.  It  has,  in  fact,  been  doing  just 
lat  for  nearly  a  year  with  unqualified  suc- 
;ss.    The  details  are  in  a  paper  written  by 

prominent  operating  engineer  which  we 
lall  be  glad  to  distribute. 


Car  Inspection   Dials  On 

Economy  Power-Saving 

Railway   Meter 

It  Meters  the  Energy.     That's  What 
Ycu   Want  ta  Save 


The  Watchdog  of  Your  Power  and  Equipment 

This  is  a  rugged  watt-hour  meter.  Top  dials  lor  motormen's 
power-savine  records.     Lower  dials  lor  car  inspection  use. 

When  the  meter-driven  hand  on  dial  A  reaches  the  marker  set  lor 
this  car  at  6,  the  barn  man  knows  that  the  brakes  and  controllers 
have  done  their  work  and  are  due  for  an  inspection  equivalent  to 
that  otherwise  made  daily. 

Likewise  dial  B  shows  when  the  car  has  done  sufficient  work  to 
require  oiliner.  This  supplants  the  usual  time  or  mileare  period 
for  oiling'. 

Dial  C  shows  when  the  car  has  done  sufficient  work  to  require 
general  Inspection. 

After  any  inspection  the  meter-driven  hand  is  set  back  to  zero 
by  means  of  its  reset  rod  at  the  bottom  of  the  case. 

A  lock  prevents  unauthorized  resetting:  of  inspection  dials. 

The  Economy  meter  with  inspection  dials  is  readily  adaptable  to 
any  electric  car  or  locomotive  operating:  condition. 

It  is  the  only  power-saving  device  whose  unit  is  correct  for  use 
in  determining-  when  cars  should  be  inspected. 
.  The  Economy  Railway  Meter  saves  Power  and  Car  House  Labor. 

/*  IS  the  only  device  that  does  BOTH. 


ECONOMY  ELECTRIC  DEVICES   COMPANY 

General  Sales  Agent:  Sangamo  Economy  Railway  Meters 
Old  Colony  Building,  Chicago 
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ELRECO"  Tl 

0 

for  Permaneni 


Eliminate  This  Loss 


Steel  Poles  that  make 

good  under  all 

conditions 

The  keynote  of  rehabilitation  is 
permanent  construction  rather 
than  cheapness.  The  illustration 
shows  the  evils  of  deterioration. 
Pole  corrosion  such  as  that  pic- 
tured on  this  page  is  expensive 
and  pole  failure  may  bring  dam- 
age claims  as  vv^ell  as  lowered 
prestige  in  the  eyes  of  an  al- 
ready too-critical  public. 

Hundreds  of  thousands  of 
"ELRECO"  Tubular  Steel 
Poles  are  in  use  today  by  electric 
railways  and  jointly  by  electric 
railway,  power,  light  and  tele- 
phone companies  in  all  parts  of 
the  country. 


THt  "Wlfte  LOCK 


./   / 


THC  CMAMrCRCD  JOIMT 


ELECTRIC  RAILWA 


J 


./ 


Cincinna 

New  Yc 
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JULAR  POLES 

Construction 


Tubular  Steel  Poles 

that  do  quadruple 

duty 

They  have  made  good  at  all 
times,  as  the  Best  poles,  under 
all  conditions. 

"ELRECO"  Combination  poles 
are  straight,  graceful,  strong 
poles  for  trolley,  power,  light 
and  telephone  service  combined. 
"ELRECO"  poles  are  being  in- 
stalled in  many  of  the  most 
beautiful  and  progressive  cities 
in  America.  They  stand  all 
service  strains. 

The  Joints  Are  Stronger 
Than  the  Pole 

You  can  safely  load  them  up 
from  any  direction,  save  instal- 
lation and  maintenance  costs, 
and  conserve  street  space. 

All  orders  for  these  poles  can  be 
filled  promptly,  as  our  usual 
pre-w^ar  steel  tonnage  is  again 
available. 


:quipment 

hio 

Church  St. 
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The  Electric  Railway  Industry 
is  "coming  back'' 

AS  A  GREAT  NATIONAL  INSTITUTION, 
essential  to  modern  civilization,  it  cannot  iail  to 
do  so.  Present  conditions  will  change.  The  in- 
dustry must  and  will  progress.  Years  of  opti- 
mism, activity  and  expansion  lie  before  us. 

AN  IMPORTANT  ELEMENT  in  the  return 
of  prosperity  on  an  abiding  basis  is  the  widest 
possible  dissemination  among  electric  railway 
men  of  information  that  will  help  them  to  im- 
prove their  service,  their  finances  and  their  pub- 
lic relations. 


P 


RACTICAL  HELPS  for  the  Electric  Railway  Shop,  Track, 
Power,  Line  and  Rolling  Stock  Departments  supplies  this  type 
of  information  in  abundant  measure. 

It  is  a  new  book,  written  out  of  the  experiences,  investigations  and 
observations  of  men  of  recognized  ability  and  of  the  highest  standing 
in  the  industry. 

COMBINING  the  authoritativeness  of  a  textbook  with  the 
serviceableness  of  a  handbook  of  present-day  practices,  it  covers 
the  whole  range  of  physical  equipment — operation  and  mainte- 
nance, fundamental  principles  and  practical  methods,  materials  and 
appliances,  organization  and  department  economies. 

Presenting  29  important  articles  that  were   followed  with   keen 
interest  by  the  thousands  of  executives,  engineers,  operating  and  non- 
technical men  who  first  read  them  in  Electric  Railway  Journal — 
it  is  a  book  that  belongs  on  the  desk  of  every  electric  railway  ofScial 
I  or  department  head. 

THE  BOOK  may  be  secured  in  combination  with  a  subscription 
— either  new  or  a  renewal — to  Electric  Railway  Journal,  whose 
news,  week  by  week,  of  the  thought,  activity,  practice  and  pro- 
gress of  the  great  industry  which  it  serves,  is  now,  more  than  ever, 
of  vital  necessity  to  the  men  whose  brains  and  energy  will  rehabilitate 
electric  railways. 

To  make  sure  of  YOUR  copy,  write  your  name  and  addr 
the  coupon  below,  tear  it  off,  and  mail  it  without  delay. 


325   pages,  6  x   9  in.     Well   illustrmted. 
Thorouzhly    indexed.      Cloth    bound. 


CONTENTS 

Section  I — (S  Chapters) — Tracks  and  Structures,  by  R. 
C.  Cram,  Asst.  Engr.  Way  and  Structure  Dept., 
Brooklyn  Rapid  Transit  System. 

Section  II — (7  Chapters) — In  the  Power  House,  by 
Hartley  LeH.  Smith,  Engineer  of  Tests,  Brooklyn 
Rapid  Transit  System. 

Section  III — (7  Chapters) — Out  on  the  Transmission 
Line,  by  Charles  R.  Harte,  Construction  Engineer, 
The   Connecticut   Company. 

Section  IV — (7  Chapters) — Car  Equipment,  by  C.  W. 
Squier,  Electrical  Engineer. 


iress  in 


^Section    V — (3    Chapters)- 
Litchfield. 


Car    Design,     by     Norman 


■TEAR  OFF  HERE- 


ELECTRIC  RAILWAY  JOURNAL, 

Tenth  Ave.  at  36th  St.,  New  York 

Seed  me  ELECTBIC  EAILWAT  JOURNAL  for  one  year,  and  include  a  codt  of  "Practical  Heloa  for  the 
Blectric  Railway  Shop  Track  Power.  Line  and  feollkg  Stock  DeSanment."  If  thi  bo?k  S  io? 
Mtlefactory  I  will  write  you  in  10  days  for  maUing  Instru  and  postage  for  its  return  at  your 
If  It  pleases  me.   I  will  reinlt  $4.86   in   80  days.  In  full   payment  of  both   the 


paper.     (In  Canada.  16.36;  In  Foreign  Countries.  S7.86.) 
If  a  renewal  of  a  present  rabscriptlon  check  here 


the  book   and  the 


Name     

BtiMt     

OXf State   . 

Oompanr    Position 


.AD-PH 


Mail 

this  coupon 
TODAY 
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Solid  Manganese  Track 
Work  is  one  of  our  special- 
ties— it  can  be  reclaimed 
by  Electric  Welding. 


-w^ 


Test  pieces  of  solid  manga- 
nese, ground  and  broken 
through  weld.  Note  the 
uniform  structure.  Observe 
also  that  there  is  no  impair- 
ment to  the  manganese. 


1 — Section  of  guard  rail, 
groove  filled  in. 

2 — Section  of  rail  built  up 
on  top  of  head  at 
intervals,  then  ma- 
chined down  below 
original  height. 

3 — ^Piece  of  Ji-inch 
;built  up  to  1 
thickness. 

4 — Section  of  rail 
point  built  up 
inch. 

5 — Cross-section,  welded 
joint  and  bonding 
plates  on  7-inch  rail. 


steel 
inch 

frog 
to    1 


Two  examples  of  work  done  by  the 

Indianapolis  Electric  Welder 


Here  are  several  illustrations  of  the  method  by 
which  hundreds  of  roads  are  literally  saving 
millions  of  dollars  with  Indianapolis  Electric 
Welders.  These  two  pictures  are  from  our  50-page 
book  "Electric  Welding  in  Shop  and  Track  Re- 
pairs." Indianapolis  Welders  soon  enable  unskilled 
men  to  effect  great  economies  in  the  shops  and 
along  the  line.  Every  company  should  plan  this 
year  to  put  and  keep  its  operating  equipment  in 
good  working  condition.  It  is  significant  that 
90  per  cent,  of  the  important  Street  Railways  now 
use  Indianapolis  Welders — and  consider  them 
necessary  to  maximum  efficiency  in  economical 
operation.  Take  the  matter  up  with  us  further. 

Indianapolis  Switch  &  Frog  Co. 

Springfield,  Ohio 
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Which  Looks  Like 
YOUR  Track? 

Has  the  pavement  between  your  rails  "buckled 
up"  like  the  picture  in  the  circle?  Or  is  your 
pavement  perfectly  smooth  like  that  in  the 
larger  picture?  It  is  and  will  remain  so  if 
you  use 


Nelsonville 


Filler  and 
Stretcher 


Brick 


The  picture  in  the  circle  could  not  be  duplicated  now.  This  railway 
company  now  uses  Nelsonville  Brick  and  has  a  smooth  pavement  too. 
Because  the  ungrouted  joint  between  the  filler  brick  and  the  stretcher 
brick  does  not  transmit  rail-vibrations — it  effectively  prevents  any 
"kick-ups"  or  displacement  of  brick  in  the  pavement. 

Use  of  Nelsonville  Brick  helps,  too,  in  cutting  track  construction  cost — 
T-rail  can  be  used  instead  of  the  more  expensive  girder  rail. 

The  Nelsonville  story  is  told  more  fully  in  our  catalogs.    Write 

THE  NELSONVILLE  BRICK  CO. 

Nelsonville,  Ohio 
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For  Unloading 

Barnes 
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The  Fatal  Doctrine  of 
"Let  George  Do  It" 

TF  the  Government  is  obliged  to  rely  largely 
■■-  upon  the  banks  to  take  up  Government  se- 
curities who  will  suffer  most? 

American  business,  of  course. 

And  if  American  business  suffers  for  lack  of 
adequate  banking  service,  the  American  work- 
ing man  will  suffer  accordingly. 

Make  sure  that  your  employes  understand 
that  fact  clearly. 

The  success  of  the  Victory  Loan  is  every- 
body's business. 

The  enormous  task  of  restoring  normal  busi- 
ness conditions  and  prosperity  cannot  be  left  to 
any  one  group.  That  task,  like  the  winning  of 
the  war,  will  require  the  united  effort  of  the 
American  people  individually  and  collectively. 
And  first  and  foremost  it  will  require  that  all 
subscribe  as  freely  and  generously  to  the  Victory 
Loan  as  to  the  previous  Liberty  Loans. 


Unity    in    effort    will     bring 
prosperity  as  it  brought  Victory 

Anything  less  will  bring  commercial  suffering 
as  surely  as  it  would  have  brought  military  defeat. 

It  is  to  the  self-interest,  as  it  is  to  the  patriotic 
duty,  of  every  American  business  man  to  bring 
about  a  wide  distribution  of  the  forthcoming 
Victory  Loan. 


Ask^^for  a  copy  of  the  booklet 

GOVERNMENT     LOAN     ORGANIZATION 
The   Victory    Loan  second     Federal    Reserve    District 

LIBERTY      LOAN      COMMITTEE 
Its  relation  to  American  Business  and  Prosperity  151  Fifth  Avenue  New  York 

Space  contribuud  by  ELECTRIC  RAILWAY  JOURNAL 
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No  Tie -Up  or  Delay 

When  a  car  approaches,  the  workman 
has  but  to  lift  this  ERICO  Portable 
Welder  off  the  track  and  allow  the  car 
to  pass  without  any  loss  of  time. 

The  Welder  Portion  iliustrated  weig-hs  65  pounds 
complete  with  mounting.  One  man  can  easily 
handle  it. 

Don't  let  your  line  give  the  public  cause  to  kick.  Win  their 
support   for   higher   revenue. 


The  Electric 
Railway 
Improvement 
Company 

Cleveland 
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The  single-wall 
feature  of 


DURADUCT 


DURADUCT  is  the  only  flexible  non- 
metallic  conduit  with  a  single  inter- 
woven wall. 

It  therefore  gets  away  from  the  breaking  down  and 
blistering  which  is  a  part  of  multiple  wall  construction. 

When  ordering  conduit  for  your  cars  don't  ask  merely 
for  "Ivoom",  but  specify  DURADUCT. 

Tubular  Woven  Fabric  Company 

MANUFACTURERS    •   PAWTUCK-ET'R.I. 

A.HALL  BERRY  '  GENERAL  SALES  AGENT 

71-71  Murray  Street.  New  York.  9SaClinton  Street.  Chicago 

WENDEll&MACDUFFIE  CO,61  Broadway.  NcwYorkChir 

Distributors  for  al!  I.^n'ivln  lOuiitnesfxtifpt- Canada 
northern  Electric COmpanY.  Distributors  for  Canada 


THE  BLACK  DOTTED  LINE  IS  THE  MARKOr 


•DURADUCT" 
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SHATTER-PROOF   LENS 


mSSM^-- 


will  m  alee  my 
men  JEYESAFE 


GET  a  sample  of   the  ^^opj  safety   goggle 
with    Celoglas    shatter-proof    lenses    and 
show  it  to  your  foremen.   Have  them  give 
it  a  trial  under  actual  working  conditions,   and 
it  won't  take  them  long  to  decide  that  it's  the 
kind  of  eye  protection  their  men  need. 

The  ^occh  safety  goggle  frame  is  the  strong- 
est ever  designed  for  eye  protection  purposes.  In 
spite  of  its  sturdy  construction  it  is  light  in 
weight  and  mighty  comfortable  in  use. 

^^22*  safety  goggles  are  supplied  with  either 
easy  cable  earbows  or  elastic  headbands,  and  also 


with  regular  heavyweight  glass  lenses  or  Celoglas 
shatter-proof  lenses.  Celoglas  lenses  have  a  thin 
piece  of  celluloid  between  two  glass  lenses.  Even 
though  the  glass  may  fracture  from  a  hard  blow, 
the  lens  will  not  leave  the  frame  nor  will  parti- 
cles of  glass  fly  into  the  eyes  of  the  wearer. 

•  The  price  of  ^vc^  Safety  Goggles 
with  Celoglas  lenses  is  $115.00  per 
hundred  pairs;  with  regular  glass  leases, 
$90.00.  Sample  free  on  request  to 
Safety     Engineers     or     Superintendents. 


Standard  Optical  Co. 

GENETVA.,    N.-V. 


u 
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A  Tip  to 
the 

Purchasing 
Agent 

We  realize  your  troubles. 
Here's  one  answer.  Make 
a  note  now  that  a  reliable 
source  of  supply  for  prompt 
shipment  of  reliable  Insula- 
ting Products  is  IRVING- 
TON.    You  can  get 


toseelT'  "'"^  *«  come     Th,  Jfv^'i^  ''"^''^  ^'ffi" 
it     Th      ,'^^^^b"dy  has  what  he  M.  °'  '^'''  "^^^  ■« 
Hi-     They  have  firof  <•     ,  "^  wants  when  ho  «,     ^ 

-ents  need,  tten'  f  ^^^^  --  what  the  several' de^ar^ 
q";red  n^aterial.  and  fina  ,'.0"''^  °'  ^"^^^^^  ^^r  Z^e 

the?;  ?   ,  ""^'  added  greatll  Zlt     ^^"^  conditions 

' '^™;°«any  instances       "^         ««tablishing  pri;Hty 
PurchasLf  aS?C7'"i'  '^"  assist  in  n^u^^  ,. 

,,^^  -  esight  generally. 


Elec.  Rv.  Journal 


Irvington 
Black  Varnish  Cambric 


— and  Irvington  oiled  silk, 
flexible  varnished  tubing, 
special  paper  for  coil  wind- 
ings and  black  and  yellow  in- 
sulating varnishes  —  "what 
you  want  wheti  you  want  it." 
And  you  can  be  CERTAIN 
of  high  resistance,  high  dielec- 
tric strength,  and  that  the  in- 


sulation will  be  non-hygro- 
scopic, chemically  neutral  and 
heat  resisting.  If  you  will 
secure  wow,  from  your  depart- 
ment heads,  approximate  data 
on  your  needs,  and  let  us 
know,  we  will  promptly  send 
samples  and  further  informa-. 
tion.     FORESIGHT! 


Irviiigton  Varnish  a  Insulator^' 

Ipviiaoto  n,  Mewjersey: 
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Just  a 

Car 

Cashier 

because  of 


National 

Pneumatic  Door   and  Step   Control 


All  reasonable  objections  to  women 
conductors  are  removed  when  you 
equip  your  cars  with  National  Pneu- 
matic Door  and  Step  Control. 

For  all  that  is  then  necessary  to  open 
and  close  the  doors  quickly,  positive- 
ly and  safely  is  to  push  a  button,  turn 
a  lever  or  press  a  pedal  as  you  desire. 


The  National  Pneumatic  engines  do 
all  the  work;  the  conductress  does 
all  the  thinking.  Her  job  is  simply 
that  of  a  car  cashier  at  better  than 
mercantile  wages. 

Here  is  the  way  to  settle  the  problem 
of  putting  the  selling  idea  on  street 
cars! 


NATIONAL  PNETOTIC   COMPANY 


50ChurcK5t.  Now  York 


INC. 


515Laflin  5t.  Chicago 


so 
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Barriers  o£  Safety 

betxveen  the  c^r  wheels  and  the  body 
of  the   fallen   pedestrian 


H-B    Life    Guards 


never  fail  in  operation  because  they 
work  automatically .  That  is  what 
makes  them  act  instantly. 

Accidents  will  happen.  They  can- 
not be  entirely  eliminated.  But  you 
can  prevent  front  end  accidents  from 
resulting  in  serious  injury  if  your 
cars  are  equipped  with  H-B  Life 
Guards. 


General  Sales  Agent 


T"!         r^  I'l.lrf^l""  1/^  vjenerai   oaies  /igciu 

The  Consolidated  Car  Fender  Co.      Wendell  &  MacDuf  f  ie  Co 


Providence,  R.  I. 


61  Broadway,  N.  Y. 
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An  officer  on 
board  a  warship  was  drilling  his  men. 

"I  want  every  man  to  lie  on  his  back, 
put  his  legs  in  the  air,  and  move  them  as 
if  he  were  riding  a  bicycle,"  he  explained. 
"Now  commence." 

After  a  short  effort,  one  of  the  men 
stopped. 

"Why  have  you  stopped,  Muiphy?" 
asked  the  officer 

"If  ye  plaze,  sir,"  was  the  answer, 
"Oi'm  coasting." — Pittsburgh  Chronicle- 
Telegraph. 


Murphy  Had  the  Right  Idea 

Before  the  war  he  had  evidently  been  a  motorman  operat- 
ing trolley  cars  equipped  with  Arthur  Power-Saving 
Recorders. 

He  believed  in  shutting  off  the  power  as  soon  as  possible. 

And  that  is  the  idea  which  your  motormen  will  get  and 
keep  when  they  constantly  have  had  experience  on  the 

Arthur 

Power -Saving 

Recorder 


with  its  continuous  record  of  "power 
on"  time. 

A  power  saving  campaign  utilizing 
the  Arthur  Recorder  pays  big  divi- 
dends to  the  electric  railway  com- 
pany in  saving  of  coal — saving  of 
brakeshoes  and  other  car  equipment 
— safety  of  operation. 

The  Arthur  Power-Saving  Recorder  Company 

Second  National  Bank  Building,  New  Haven,  Conn. 
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SEARS  ROEBUCK  &  COMPANY  PLANT,  CHICAGO,  ILL 


FROM    FOUNDATION    TO    FINISH 

The  word  specialist  sometimes  conveys 
an  idea  of  limitation,  but  the  Thompson- 
Starrett  Company  is  a  speciaHst  in  each 
branch  of  industrial  construction,  and  at 
the  same  time  a  general  practitioner  in  all. 

We  ourselves  perform  direct  the  major 
part  of  all  work  in  our  charge,  and  where,  on 
particular  operations,  it  is  deemed  advisable 
to  employ  specialized  engineering  talent,  we 
direct  it  as  a  part  of  our  own  organization. 

In  other  words,  even  where  we  utilize 
supplemental  service,  we  assume  full  charge 
and  all  responsibility. 

THOMPSON- ST ARRETT  COMPANY 

INDUSTRIAL  CONSTRUCTION 
NEW  YORK 


CHICAGO 


PITTSBURGH 


Our  <ij{dvice  is  as   (^ood  as   Our  Service 
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In|Spite  of  Its  Looks 

this  picture  of  one  of  the  principal  streets  in  a 
leading  Western  American  city  is  not  so 
"ancient"  as  it  might  be  thought. 

This  view  of  Washington  Street,  Indianap- 
olis, was  made  in  1872.  That  is  only  47  years 
ago  and  there  is  many  an  active  resident  of 
Indianapolis  in  whose  memory  this  scene  with 
its  ox-drawn  springless  wagons  is  fresh  and 
vivid. 

It  is  the  greater  part  of  the  marvel  of  growth 
in  transport  methods  in  America — that  im- 
provement has  been  so  extremely  rapid. 


That  the  stage  coach  should  have  yielded  to 
the  horse  car  on  rails — the  horse  car  to  the 
cable — the  cable  to  the  trolley — is  not  at  all 
strange.  But  that  all  of  these  successive  steps 
should  have  been  brought  about  in  less  than 
half  a  century  is  a  monument  to  the  men  who 
have  made  such  achievements  possible  in  so 
short  a  period  of  time. 

This  quick  moving  progress  could  not  have 
been  possible  except  as  every  department  of 
the  industry  kept  pace  with  it.  In  that  respect 
certainly 


Galena  Oils 

and 

Galena  Service 

have  carried  their  full  share  of  the  load.  Generally  speaking,  we 
think  it  is  fair  to  assume  that  they  have  been  not  laggards  but  leaders. 
Which  accounts,  of  course,  for  their  preeminence  of  use  in  the  field 
of  transportation  lubrications. 

Galena-Signal  Oil  Co. 

Franklin.Pa. 
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We  asked  a  railway  maintenance 
engineer  why  electric  railways 
operating  under  heavy  conditions 
should  use 


Grade  M 

The  More  Miles -per-Dollar  Gearing 

Read  the  seven  reasons  he  gave  us. 
Don't  they  appeal  to  you? 

General 


General  Office 


Electric 
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Where  Is  the  Economic 

Limit  in  Reclamation  Work? 

MUCH  credit  is  due  the  master  mechanics  and  engi- 
neers who  have  kept  the  electric  railways  going 
with  little  of  new  materials  during  the  past  few  years. 
Repairing  has  become  a  real  art  with  them,  and  the 
scrap  heap  has  yielded  many  a  repair  part  that  in 
palmier  days  would  have  been  sold  to  the  junk  man. 
The  possibilities  of  this  reclamation  work  are  so  great 
that  there  is  danger  of  overlooking  the  economical  limit 
to  which  it  can  be  carried.  Such  a  limit  obviously 
exists,  although  it  has  probably  not  yet  been  approached 
in  most  cases.  A  few  months  ago  it  would  have  been 
useless  to  raise  this  point,  for  the  question  would  have 
been  settled  at  once  by  reference  to  the  impossibility 
of  obtaining  any  money  with  which  to  buy  replacement 
parts  or  new  equipment.  As  business  returns  to  a  more 
stable  basis  this  condition  should  not  prevail,  certainly 
not  to  the  same  extent  as  during  war  times. 

If  the  "powers  that  be,"  including  the  public  utility 
commissions,  get  the  notion  that  railways  can  be  main- 
tained indefinitely  by  reclamation  work  they  will  noi 
feel  the  urgency  of  providing  new  money  for  better- 
ments. The  engineers  should,  of  course,  make  the  most 
of  their  ability  to  repair  track,  rolling  stock,  motors,  etc., 
but  they  should  analyze  their  costs  carefully  so  as  to  be 
able  to  demonstrate  the  unwisdom  of  carrying  a  good 
principle  too  far.  Good  engineering  consists  in  making 
the  dollar  go  as  far  as  possible  in  producing  results  in 
technical  lines.  The  engineers  have  performed  wonders 
recently.     They  cannot  be  expected  to  do  the  impossible. 


Mr.  Ford's  New  Car  May 
Be  a  Wonder,  But— 


HENRY  FORD'S  success  with  the  automobile  that 
bears  his  name  compels  one  to  grant  attention  to 
anything  new  he  may  project,  even  though  we  may  be 
most  skeptical  of  his  ability  to  produce  a  gas-driven  car 
which  will  compete  with  a  modern  electric  car  in  weight 
per  seated  passenger  or  in  all-day  operating  cost. 

This  idea,  of  course,  is  not  new.  Indeed,  the  sub- 
ject of  displacement  of  the  electric  motor  by  the  gaso- 
line engine  has  been  under  vigorous  discussion  for  five 
years,  especially  by  those  who  are  so  close  to  the  marvels 
of  our  most-recently  developed  prime-mover  that  they 
lose  their  sense  of  perspective.  Reasons  favoring  the 
gasoline  drive  are,  briefly,  a  very  low  first  cost  and  a 
fairly  low  weight  when  compared  to  electric  car  equip- 
ment. Reasons  against  gasoline  are  a  prohibitively 
high  cost  of  energy  and,  to  some  extent,  difficulty  and 
expense  in  maintenance. 

Neglecting  the  two  minor  reasons  pro  and  eon,  one 
is  impressed  that  there  may  be  two  possible  fields  for 
the  gasoline-driven  street  ear;  on  steam  railroad  feeder 


lines  of  light  traffic  and — more  important — on  city  sur- 
face systems  for  use  only  as  an  adjunct  to  handle  peak 
loads.  The  curse  of  a  short  rush  hour  is  one  of  the 
worst  burdens  of  the  industry  and  almost  anything 
would  be  acceptable  if  it  would  reduce  fixed  charges  on 
equipment  used  only  for  two  hours  of  the  day.  During 
the  peak  load,  also,  electric  power  is  expensive,  and 
this  goes  to  offset  the  high  cost  of  gasoline  fuel. 

During  the  off-peak  hours,  however,  the  exact  re- 
verse is  the  case.  Gasoline  for  the  average  day's  work 
of  a  surface  car,  costs  about  four  times  as  much  as 
electric  power,  under  the  most  favorable  circumstances. 
A  70-ton  car  making  three  stops  per  mile  should  run 
4  miles  per  gallon  of  gas,  which  would  make  the  fuel  cost 
at  least  4  cents  per  car-mile.  The  same  car,  elec- 
trically operated,  would  cost  about  1  cent  for  power, 
and  hence  the  substitution  of  gasoline-driven  units  of 
equivalent  size  would  involve  an  increase  of  the  order 
of  3  cents  per  car-mile.  Can  any  surface  railway  oper- 
ator imagine  benefits  from  the  gasoline  drive  sufficient 
to  offset  an  increase  of  3  cents  per  car-mile  in  the  cost 
of  all-day  operation,  and  also  to  carry  the  overhead 
charges  of  the  equipment  discarded?  In  consequence 
we  don't  expect  a  revolution  in  the  industry,  though  we 
acknowledge  we  are  glad  to  find  that  Mr.  Ford  recognizes 
that  city  passenger  traffic  must  be  carried  on  rails  and 
not  on  rubber  tires.  If  he  can  come  through  with  a 
substantial,  thirty-seat  car  at  about  $2,000,  it  might 
help  to  solve  our  rush-hour  problem. 

For  the  solution  of  that  problem  and  others  even 
worse  we  are  sure  that  Mr.  Ford  can  rely  upon  the  co- 
operation of  the  progressive  safety  car  equipment  man- 
ufacturers and  operators  who  have  done  so  much  in 
recent  years  to  accomplish  electrically  what  Mr.  Ford 
believes  can  be  done  with  an  internal  combustion  en- 
gine. Let  Mr.  Ford  see  what  he  can  do  provided  he 
pays  the  bills  for  the  experiment. 


Securing  Both  Unity  and  Diversity 
in  Engineering  Association  Work 

THERE  are  three  aspects  of  the  work  of  the  Amer- 
ican Electric  Railway  Engineering  Association 
v/hich  demand  attention,  both  during  the  year  and  at 
the  annual  convention.  There  are,  first,  the  details  of 
each  subdivision  of  the  engineering  field;  second,  the 
more  general  engineering  problems  in  which  all  sub- 
divisions are  more  or  less  concerned,  and,  third,  the  re- 
lation of  the  engineering  departments  to  the  whole 
transportation  business.  Engineers,  like  everybody  else, 
are  apt  to  "keep  their  noses  too  close  to  the  grindstone," 
and  have  in  many  cases  not  proved  as  widely  useful  to 
their  employers  as  they  might.  One  function  of  the 
Engineering  Association  is  to  prevent  this,  to  give  its 
members  a  wide  outlook.  Obviously,  if  engineers  are 
to  rise  to  managerial  positions,  for  which  their  train- 


768 


Electric   Railway   Journal 


Vol.  53,  No.  16 


ing  well  fits  them,  it  will  be  necessary  for  them  con- 
stantly to  be  applying  in  their  own  departments  and 
outside,  where  possible,  the  principles  which  make  for 
good  service  to  the  public.  Here  is  one  place,  among 
others,  where  the  association  fits  in  by  suggesting  how 
best  this  can  be  done. 

Much  of  the  committee  activity  of  a  technical  society 
must  be  devoted  to  routine  work — monotonous  and  bor- 
ing to  anyone  but  the  specialist.  Who  but  he  cares 
whether  a  i-in.  or  a  f-in.  stud  is  used  in  a  suspension 
insulator  (except  as  this  affects  maintenance  costs), 
or  whether  two  or  three  strands  more  or  less  are  used 
in  a  copper  or  steel  cable?  These  things  are  vastly 
important  but  they  do  not  conduce  to  enthusiasm  and 
inspiration.  In  the  case  of  the  Engineering  Association 
they  form  only  the  groundwork  of  its  activities.  Much 
more  interesting  are  such  matters  as  automatic  sub- 
stations, wood  preservation,  use  of  hand  and  power 
tools  in  track  construction,  how  the  welding  processes 
are  aiding  in  reducing  maintenance  costs,  etc.  It  is 
extremely  important  that  engineers  be  wide  awake  as 
to  developments  like  these  because  the  management 
naturally  looks  to  them  at  least  to  recommend  every  pos- 
sible improvement  in  the  service.  In  many  cases  re- 
cently the  technical  men  have  pointed  out  conservation 
possibilities  that  have  greatly  helped  in  keeping  the 
wheels  turning  when  these  same  wheels  showed  a 
marked  tendency  to  stop. 

At  the  coming  convention  of  the  American  Associa- 
tion the  engineers  will  have  before  them  a  great  oppor- 
tunity for  holding  a  meeting  unprecedented  for  inter- 
est and  helpfulness.  This  can  be  brought  about  by 
choosing  a  few  live,  very  live,  topics  for  discussion,  and 
getting  men  especially  well  qualified  to  discuss  them. 
Let's  keep  detail  in  the  background,  arranging  if  neces- 
sary for  the  specialists  to  get  together  in  groups  to  go 
over  matters  which  affect  only  their  respective  selves. 


country.  In  addition,  many  of  the  returning  divisions 
have  appointed  committees  to  help  the  men  from  their 
own  division  and  locality  to  get  back  into  industry. 
As  a  matter  of  patriotic  duty  as  well  as  of  self-interest 
the  subject  should  appeal  to  electric  railway  companies. 


Returning  Soldiers  and  Sailors 

Should  Make  Good  Railroad  Men 

RAILWAY  companies  should  not  overlook  the  op- 
.portunity  now  offered  of  recruiting  their  forces 
from  the  returning  soldiers  and  sailors.  Figures  of  the 
United  States  Employment  Service  show  that  of  those 
mustered  out  about  35  per  cent  are  without  immediate 
prospect  of  positions,  yet  the  training  which  they  have 
received  has  been  such  as  to  fit  them  excellently  for  the 
semi-military  duties  and  discipline  of  electric  railway 
employment.  They  are  used  to  being  on  time  and  car- 
rying out  instructions,  and  to  be  prompt  in  emergencies, 
particular  in  their  personal  appearance  and  deportment 
and  conscientious  in  their  execution  of  work  assigned 
to  them.  Moreover,  each  man,  before  entering  gov- 
ernment service,  had  to  pass  a  rigorous  physical  and 
mental  test.  All  of  these  qualifications  apply  equally 
well  to  military  and  to  railway  employment.  Even  for 
many  of  the  disabled  men,  railway  service  affords  many 
openings,  as  for  street  inspection,  in  the  shops  and 
substations  and  sometimes,  perhaps,  on  the  platform. 
The  Federal  Board  of  Vocational  Training  looks  out 
particularly  for  the  disabled  men  and  can  explain  what 
provision  the  government  makes  for  them,  while  the 
general  subject  of  securing  employment  for  the  re- 
turning soldiers  and  sailors  is  in  charge  of  the  United 
States  Employment  Service.  Each  of  these  organiza- 
tions has  branch  offices  in  the  principal  cities  in  this 


Rising  Costs  in  Conducting  Transportation 
Offset  by  Real  Engineering 

WE  HAVE  more  than  once  referred  to  the  neces- 
sity for  railway  management  to  see  to  it  that  their 
engineering  staffs  are  adequately  paid.  The  columns 
of  this  paper  are  almost  constantly  reporting  ways  and 
means  devised  by  engineers,  which  have  resulted  in 
exceptionally  large  savings  in  maintenance  costs.  Such 
accomplishments  are  not  and  cannot  be  wholly  the  result 
of  extraordinary  talent  so  much  as  they  are  the  result 
of  a  combination  of  ability  and  long  training  in  what 
is  now  a  rather  highly  specialized  field.  It  is  no  longer 
true  that  almost  any  man  can  successfully  maintain  the 
equipment,  power  houses,  overhead  work  and  track  of 
an  electric  railway.  Neither  the-  ability  nor  the  length 
of  service  for  the  training  so  requisite  can  be  had 
unless  the  salaries  and  inducements  for  advancement 
are  sufficient  to  secure  and  hold  competent  men. 

We  may  be  asked  why  we  are  referring  to  this  subject 
at  a  time  when  wages  in  general  are  soaring.  It  is 
because  engineering  salaries  in  the  electric  railway 
field  have  not  kept  pace  with  wages  in  other  depart- 
ments of  railway  service  or  in  other  branches  of  engi- 
neering, and  because  we  feel  that  there  is  need  for 
careful  consideration  of  the  matter  by  the  managements 
if  really  competent  engineers  are  to  be  retained. 

The  recent  presentation  of  a  proposed  new  salary 
scale  for  railway  engineers  to  the  government  railroad 
administration  by  the  American  Association  of  Engi- 
neers plainly  shows  that  something  must  be  done  to 
provide  engineers  with  salaries  at  least  commensurate 
with  the  wages  received  by  mere  brawn,  if  we  are 
not  to  have  wholesale  desertions  from  the  railroad  engi- 
neering ranks  in  favor  of  jobs  in  more  lucrative  fields. 
The  railway  engineer  may  well  ask  "Why  continue  as 
an  engineer  when  the  freight  conductor  gets  the  fatter 
pay  envelope?"  Mere  professional  pride  will  not  long 
offset  the  high  cost  of  everything  which  affects  the  en- 
gineer just  as  much  as  the  freight  conductor. 

While  discussing  this  matter  recently  we  were  asked 
point  blank  to  explain  how  the  engineers  could  stop 
the  wage  increase  for  platform  men.  The  answer  was 
ready.  We  stated  that  while  the  engineer  could  not 
stop  wage  increases  he  could,  in  many  cases,  if  allowed 
to  have  more  say  or  if  some  of  his  schemes  for  savings 
were  earnestly  tried,  be  able  to  save  enough  in  reduced 
expense  to  offset  the  wage  increase.  We  have  in  mind 
a  case  where  a  maintenance  engineer  was  permitted 
to  try  out  one  of  his  theories  and  the  net  result  was 
that  along  one  line  of  effort  alone,  he  effected  a  saving 
in  maintenance  expense  which  amounted  to  two-thirds 
of  a  $300,000  wage  increase  for  platform  men.  We 
also  recall  the  article  in  our  March  22  issue  by  W. 
R.  Dunham  on  rail  conservation  which  gave  concrete 
proof  of  the  fact  that  the  engineers  are  contributing 
their  full  share  to  keep  the  industry  off  the  rocks. 

The  time  is  ripe  for  a  fuller  appreciation  of  what 
the  engineers  in  charge  of  the  various  phases  of  electric 
railway  maintenance  are  doing,  and  a  part  of  that  ap- 
preciation should  be  given  through  the  medium  of  more 
adequate  salaries. 
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Reasons  for  Thinking 

Prices  Will  Remain  High 

THERE  are  many  reasons  for  believing  there  is  to 
be  no  material  decrease  in  the  prices  of  material 
and  labor  at  an  early  date  and,  indeed,  that  we  are  on  a 
definite  higher-price  level.  We  have  already  quoted  the 
opinion  in  favor  of  this  view  of  Prof.  Irving  Fisher, 
who  pointed  out,  in  his  address  at  the  White  House  con- 
ference on  March  3,  that  our  gold  reserve  is  now  three 
times  as  large  as  in  1914  and  that  our  credit  instru- 
ments, in  the  form  of  demand  deposits  and  notes,  have 
increased  about  twofold  during  the  same  period.  In 
addition,  it  is  urged  that  labor  will  not  be  satisfied  with 
a  reduction  in  wages,  and  as  the  cost  of  labor  is  the 
greatest  factor  in  the  cost  of  all  material  produced, 
there  is  no  reason  to  expect  any  material  change  in 
current  prices. 

This  testimony  is  strikingly  confirmed  in  a  paper  on 
"Prices,  Yesterday,  To-day  and  To-morrow,"  read  at 
the  Editorial  Conference  in  New  York  on  April  11  by 
0.  P.  Austin,  statistician  National  City  Bank  of  New 
York.  Briefly,  Mr.  Austin  attributes  the  present  in- 
crease in  prices  to  the  inflation  of  the  world's  currency, 
coupled  with  the  "scarcity  demand"  and  the  consequent 
increase  in  labor  costs.  He  sees  no  immediate  outlook 
for  a  reduction  in  either  factor,  so  that  no  general  re- 
duction in  prices  may  be  expected,  in  the  near  future 
at  all  events. 

If  this  is  the  case,  it  is  important  in  its  bearing  upon 
public  utilities.  There  is  no  use  of  either  a  company 
or  the  public  postponing  action  on  rate  cases,  hoping, 
like  Mr.  Macawber  that  something  will  turn  up  to  help 
matters  or  that  there  is  some  Aladdin  who  can  rub  a 
magic  lamp  and  in  some  unaccountable  way  change  the 
situation. 

The  public  is  beginning  already  to  think  automatically 
of  the  present  level  of  prices  for  most  of  the  commodi- 
ties which  it  buys,  and  the  sooner  the  minds  of  every- 
body act  in  the  same  way  about  railway  fares,  the 
better.  Actually,  of  course,  viewed  from  the  standptoint 
of  the  purchasing  power  of  money,  electric  railway  com- 
panies are  not  asking  for  any  higher  fares  than  they 
had  before  the  war.  This  is  because  when  measured 
in  commodities  and  labor,  8  cents  or  so  to-day  are  worth 
no  more  than  the  nickel  was  in  1914.  The  public  should 
be  brought  to  understand,  therefore,  that  railway  com- 
panies' pleas  are  not  for  fares  of  a  higher  value  than 
formerly,  only  that  their  fares  shall  not  be  cut  down 
because  of  the  war. 

A  previous  but  exaggerated  example  of  the  present 
situation  is  the  condition  in  the  California  mining  towns 
during  the  gold  rush  days  of  '49.  Then,  according  to  re- 
port, a  plate  of  ham  and  eggs  cost  $5,  a  pair  of  boots 
$75,  carpenters'  wages  were  |50  a  day,  and  so  on 
through  the  whole  list.  The  reason  for  this  was  just 
that  which  exists  to-day,  namely,  a  relatively  large 
supply  of  currency,  a  relatively  small  supply  of  goods 
or  commodities,  and  a  great  need  of  commodities.  We 
are  not  on  the  California  gold  rush  basis  but  we  are 
nearer  it  than  in  1914.  There  may  have  been  some 
decreases  in  price  during  the  past  six  months  in  certain 
of  the  distinctively  "war"  materials,  like  steel  and 
copper,  but,  on  the  other  hand,  there  is  no  evidence  of 
any  reduction  in  the  cost  of  labor  which  constitutes  by 
far  the  largest  item  of  expense  in  electric  railway 
operation.  In  fact,  the  demands  are  for  still  greater  pay 
and  for  shorter  hours. 


All-in-all,  the  lesson  which  must  be  drawn  from  the 
present  situation  is  that  the  sooner  we  adjust  all  of  our 
business,  including  our  public  utility  rates,  to  existing 
conditions  the  better.  There  is  no  longer  any  excuse 
for  living  in  the  fool's  paradise  of  expectations  of  an 
early  return  to  pre-war  prices. 


Getting  Shop  Forces  Back  on  a 
Satisfactory  Working  Basis 

FOREMEN  and  shop  superintendents  find  the  con- 
ditions confronting  them  now  in  many  respects 
quite  as  trying  as  those  encountered  during  the  war. 
While  we  were  actually  in  the  conflict  the  public  was 
willing  to  put  up  with  some  inconveniences,  and  it 
was  not  over-critical  regarding  transportation  facili- 
ties or  such  incidental  matters  as  the  appearance  of 
cars.  Department  heads  had  to  be  satisfied  with  un- 
skilled labor.  Women,  old  men  and  boys  constituted 
the  bulk  of  the  working  forces,  and  much  time  was 
spent  devising  new  methods  for  using  this  class  of 
workers  to  advantage  and  for  training  them  to  fulfill 
the  requirements.  Now  the  traveling  public  expects 
the  service  to  be  equal  or  superior  to  that  of  pre-war 
times.  Satisfactory  service  requires  efficient  main- 
tenance, and  this  in  turn  can  be  accomplished  only  with 
skilled  labor. 

The  problem  for  the  employer  is  first  to  find  a  way 
to  offer  sufficient  inducement  to  attract  the  skilled  em- 
ployee, and  second  to  make  conditions  and  surroundings 
sufficiently  agreeable  so  that  the  employees  will  remain. 
To  accomplish  this,  wages  must  be  kept  on  a  level 
with  the  market,  and  working  conditions  must  be  better 
than  the  average.  The  underlying  motive  for  all  labor 
is  a  desire  for  gain.  All  workers  must  have  the  neces- 
sities of  life  and  all  desire  some  of  the  comforts. 
Ambition  should  be  stimulated  and  if  good  performance 
is  followed  by  promotion  and  higher  pay,  the  laborer  is 
given  something  to  work  for  which  the  old  dead-level 
wage  system  discouraged.  There  must  also  be  a  certain 
amount  of  flexibility  in  rates  of  wages  in  order  to  get 
the  most  economical  results.  The  plan  of  "hiring"  men 
when  work  is  plentiful  and  "firing"  them  when  work 
is  slack  should  be  replaced  by  a  carefully  worked  out 
system  of  schedules  which  will  spread  the  work  out 
uniformly  over  the  entire  year  and  so  give  all-year- 
round  employment.  The  slack  season  will  thus  disappear 
and  the  work  will  be  performed  better  by  a  smaller 
force  of  skilled  workmen.  For  example,  if  painting 
schedules  are  co-ordinated  with  those  for  overhauling 
the  equipment,  cars  can  be  returned  to  service  in  much 
shorter  time  and  considerable  duplication  of  work  can 
be  avoided. 

Modern  working,  methods  instill  confidence  in  the 
workmen,  make  the  work  more  attractive  and  prevent 
accidents.  Working  conditions  must  be  agreeable  if 
the  quality  of  labor  is  to  be  kept  high.  The  type  of 
labor  needed  by  electric  railways  comprises  men  who 
can  think  for  themselves  and  who  will  remedy  troubles 
because  they  know  from  what  these  troubles  result. 
Supervision  must  be  intelligent  if  the  efficiency  of  labor 
is  to  be  increased.  Co-operation  of  managers,  foremen 
and  workers  with  frequent  meetings  to  perfect  and  work 
out  plans  for  improvement  will  raise  the  standard  of 
the  working  forces  and  increase  the  efficiency  of  all 
departments.  Such  a  correlation  may  prove  to  be  the 
best  first  step  toward  getting  the  working  forces  back 
to  a  satisfactory  basis. 
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Bureau  of  Standards  Studies  Return  Circuit 
Conditions  in  Milwaukee 

Report  Recently  Completed  Is  the  First  Prepared 
at  the  Request  of  a  Public  Service  Commission 

By  E.  R.  SHEPARD 

Electrical  Engineer  of  the  Bureau  of  Standards 


DURING  the  summer  of  1918  the  Bureau  of 
Standards  supervised  an  electrolysis  survey  in 
the  city  of  Milwaukee.  The  survey  was  made 
at  the  request  and  under  the  authority  of  the  Wisconsin 
Railroad  Commission,  following  an  appeal  by  the  Mil- 
waukee Electric  Railway  &  Light  Company  to  the  com- 
mission for  an  investigation  as  to  the  adequacy  of  the 
protective  measures  provided  by  the  company  for  pre- 
venting interference  with 
service  furnished  by  public 
utilities  using  sub-surface 
metallic  structures.  Fol- 
lowing the  usual  practice 
of  the  bureau  in  conduct- 
ing surveys,  a  temporary 
electrolysis  committee  was 
organized.  This  was  com- 
posed of  representatives  of 
several  interested  utility 
companies  and  city  depart- 
ments, and  an  engineer  of 
the  commission  who  acted 
as  chairman  of  the  commit- 
tee was  also  appointed.  The 
members  of  this  committee 
acted  for  their  respective 
companies  in  all  matters 
pertaining  to  the  survey 
and  jointly  supplied  such 
labor,  material  and  transportation  as  were  required. 
Several  technical  assistants  were  furnished  by 
the  railway  company  and  the  Wisconsin  Telephone  Com- 
pany, and  through  the  employment  office  of  the 
former  additional  help  was  secured.  The  railway  com- 
pany and  the  telephone  company  each  furnished 
a  motor  truck  for  the  work  and  the  other  companies, 
when  called  upon,  supplied  help  to  aid  in  mak- 
ing measurements  on  their  particular  systems.  An 
engineer  of  the  commission  was  detailed  to  ,  the 
work.  He  devoted  practically  his  entire  time  to  the 
investigation,  which  was  in  progress  for  about  seven 
weeks. 

Several  meetings  of  the  committee  were  held  at  which 
the  progress  of  the  work  was  reviewed  and  plans  for 
improving  conditions  were  discussed.  These  meetings 
were  of  an  informal  nature,  and  they  were  not  confined 
to  the  committee  members.  The  large  attendance  and 
active  discussion  at  these  meetings  was  evidence  of 
the  importance  which  the  companies  attached  to  the 
subject  of  electrolysis  investigation. 

About  120  pairs  of  wires  were  loaned  by  the  Wis- 
consin Telephone  Company  for  the  period  of  the  survey 


LAYOUT  OP   INSULATED  RETURN   FEEDERS 


and  these  were  used  as  pilot  wires  for  making  overall 
and  potential  gradient  measurements  on  the  tracks. 
An  accompanying  illustration  shows  the  installation 
of  one  of  these  pilot  wires  across  a  wood-block  pave- 
ment to  its  point  of  connection  to  the  track.  Various 
methods  were  employed  to  protect  the  wires  where 
they  crossed  paved  streets.  The  wires  were  usually 
buried  between  wood  or  stone  blocks  or  laid  in  a  narrow 

trench  cut  in  asphalt  pave- 
ment. These  pilot  wires, 
which  were  connected  at 
practically  all  important  in- 
tersections on  the  track 
network,  were  trunked 
through  to  a  terminal 
board  in  the  Grand  Ex- 
change of  the  telephone 
company.  A  map  of  the 
traction  lines  was  mounted 
on  the  terminal  board  and 
the  pilot  wires  were  termi- 
nated in  binding  posts  at- 
tached to  the  map  at  the 
points  corresponding  to  the 
field  connections.  This  ar- 
rangement greatly  facilitat- 
ed the  making  of  measure- 
ments and  afforded  consid- 
erable interest  to  lay  vis- 
itors as  well  as  to  engineers.  In  an  illustration  on  page 
772  is  shown  the  test  board  with  five  Bristol,  smoke- 
chart,  recording  voltmeters  connected  for  track  gradi- 
ent measurements. 

The  following  observations  were  made  with  recording 
voltmeters:  Twenty-one  over-all  potential  measure- 
ments on  the  tracks;  172  track  gradient  measurements; 
230  potential  difference  measurements  between  water 
hydrants  and  tracks;  thirty-five  measurements  of  cur- 
rent flow  on  insulated  negative  feeders;  fourteen  meas- 
urements of  current  flow  on  water  pipes. 

Indicating  instruments  were  used  to  make  potential 
measurements  between  cable  systems  and  other  struc- 
tures as  follows:  Wisconsin  Telephone  Company's 
cables,  190  locations;  the  Milwaukee  Electric  Railway 
&  Light  Company's  cable,  ninety-four  locations;  city 
cables,  seventy  locations. 

A  number  of  miscellaneous  measurements  and  ob- 
servations were  made  in  addition  to  those  enumerated. 
The  Western  Union  and  Postal  Telegraph  Companies 
made  the  records  of  their  annual  surveys  available  to 
the  bureau,  so  that  additional  measurements  on  the.se 
systems  were  considered  unnecessary. 
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Following  is  a  brief  resume  of  the  facts  as  brought 
out  in  the  report  of  the  Bureau  of  Standards  to  the  Wis- 
consin Railroad  Commission. 

Considerable  electrolysis  of  water  and  gas  mains 
and  services  occurred  in  early  years,  principally  in  the 
vicinity  of  the  Oneida  Street  station  which  for  a  time 
was  the  only  source  of  railway  current  in  the  city. 
This  trouble  was  somewhat  mitigated  by  bonding  the 
watermains  to  the  return  circuit  at  a  number  of  points. 
Damage  to  underground  structures  has  continued,  but 
in  recent  years  has  been  much  less  severe  than  formerly. 
Gas  service  pipes  have  been  damaged  in  some  locations 
by  discharge  of  current  to  drained  cable  systems  with 
which  they  come  in  close  proximity. 

The  number  of  supply  stations  has  been  increased  to 
five  within  the  limits  of  the  city  proper  and  a  large 
amount  of  negative  copper  has  been  installed  for  the 


some  supplementary  pipe  and  cable  drainage,  have 
greatly  improved  electrolysis  conditions  in  all  areas. 
Track  gradients  and  overall  potentials  have  been  re- 
duced to  reasonably  low  values,  and  the  additional  pro- 
tection required  for  the  pipes  in  some  districts  can  be 
secured  by  minor  and  auxiliary  improvements. 

Larger  Part  of  Current  Returns  over 
Insulated  Feeders 

The  insulated  negative  feeder  system  in  the  central 
district  of  the  city  is  shown  in  the  accompanying  map. 
It  will  be  noted  that  two  power  stations  operate  in 
this  territory,  but  as  they  are  close  together  ana  their 
negative  buses  are  connected  by  heavy  tie  lines  they 
must  be  considered  as  a  single  station  from  the  stand- 
point of  return  current.  The  total  average  load  on 
these  two  stations  is  7065  amp.  of  which  4935  amp.,  or 


TESTING    FORCE    IN    ACTION 


sole  purpose  of  reducing  electrolysis.  Between  1900 
and  1912,  the  railway  company  installed  upward  of 
350,000  lb.  of  bare,  negative  cables  to  supplement  the  rail 
return.  This  copper  was  connected  in  parallel  with  the 
tracks  and  was  very  effective  in  increasing  the  conduc- 
tivity of  the  return  circuit  and  in  shunting  open  rail 
joints.  Electrolysis  conditions  were  greatly  improved 
by  the  installation  of  this  copper,  although  equally  good 
results  could  have  been  secured  with  greater  economy 
by  the  use  of  insulated  negative  feeders  and  good  track 
bonding. 

Since  1912  the  railway  company  has  installed  about 
420,000  lb.  of  copper  as  insulated  negative  feeders,  most 
of  which  is  in  the  form  of  lead-covered  cables  in  ducts. 
This  installation  is  said  to  have  cost  more  than  $114,000. 
A  large  part  of  this  copper  was  installed  in  1916  and 
1917,  and  some  feeders  were  not  installed  until  Sep- 
tember, 1918.  In  1917  the  Twentieth  Street  substation 
was  converted  for  three-wire  operation  and  has  since 
been  operated  in  that  manner  during  the  morning  and 
evening  peaks. 

These    various   mitigative    measures,    together   with 


70  per  cent,  is  returned  by  the  insulated  feeders  and 
30  per  cent  by  the  resistance  taps  to  the  tracks  imme- 
diately adjacent  to  the  stations.  In  the  three  other 
substation  districts  the  percentages  of  the  toal  loads 
returned  by  the  insulated  feeders  are  71.5,  62.7  and 
63.5  respectively.  In  the  central  district  there  is  in 
use  35,400  lb.  of  copper  per  1000  amp.  of  average  load 
in  the  form  of  insulated  negative  feeders  and  for  the 
five  stations  combined  the  value  is  approximately 
32,700  lb.  per  1000  amp.  In  St.  Paul,  Minn.,  where  the 
Bureau  of  Standards  made  a  similar  study  in  1917 
and  where  a  fairly  adequate  insulated  negative  feeder 
system  is  in  use,  the  corresponding  figure  for  the 
entire  city  was  found  to  be  approximately  35,700  lb. 
per  1000  amp.  of  load. 

The  average  value  of  the  twenty-one  overall  track 
potential  measurements  was  5.6  volts,  and  three  ex- 
ceeded 10  volts.  Similar  measurements  made  in  Omaha 
in  1916  gave  an  average  value  of  10  volts  for  the  thirty- 
three  "overalls"  taken,  seventeen  of  which  exceeded  10 
volts.  No  insulated  feeders  were  employed  in  Omaha  at 
that  time  and  these  values  have  since  been  very  greatly 
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reduced  by  the  adoption  of  three-wire  operation.  In  1917, 
twenty-three  overall  measurements  were  made  in  St. 
Paul,  the  average  being  6.2  volts,  with  four  exceeding 
10  volts. 

Pipes  Positive  in  Rails  in  Many  Cases 

Of  the  230  potential  difference  measurements  be- 
tween water  hydrants  and  tracks,  seventy-seven  showed 
the  pipes  to  be  positive  to  the  rails.  In  thirty  locations 
the  pipes  were  positive  by  more  than  0.5  volt  and  in 
seven  locations  by  more  than  1  volt,  all  quantities  being 
average  values. 


PILOT    WIRES    installed    IN    WOOD-BLOCK    PAVEMENT 

The  recommendations  embodied  in  the  report  do  not 
call  for  a  further  extension  of  the  insulated  negative 
feeder  system,  although  some  minor  changes  in  the 
existing  system  are  suggested.  Electrolysis  conditions 
during  the  three-wire  operation  in  the  Twentieth  Street 
district  were  found  to  be  greatly  improved,  and  this 
form  of  operation  is  recommended  for  the  Clinton  Street 
substation  district  in  the  southern  part  of  the  city.  It 
is  strongly  recommended  that  all  rail  joints  having 
resistances  in  excess  of  10  or  12  ft.  of  adjacent  rail  be 
repaired  as  rapidly  as  conditions  permit  and  maintained 
to  that  standard. 

In  locations  where  the  pipes  are  found  to  be  positive 
to  the  tracks  by  more  than  0.5  volt  after  other  improve- 
ments are  carried  out,  restricted  and  supervised  pipe 
drainage  is  recommended  to  take  care  of  the  residual 
potential.  Some  of  the  drainage  connections  which  were 
made  years  ago  are  still  in  service  but  the  currents 
carried  by  them  have  been  greatly  reduced  by  the  in- 
stallation of  negative  return  feeders.  One  of  these 
for  which  records  are  available  connects  an  8-in.  cast- 
iron  water  main  at  Third  and  Poplar  Streets  to  the 
negative  bus  at  the  Commerce  Street  station.  In  1911 
this  cable  carried  308  amp.;  in  1912,  133  amp.  and  in 
1918,  29.7  amp.  This  is  an  excellent  example  of  the 
difference  between  pipe  drainage  as  a  primary  and  as 
a  secondary  means  of  electrolysis  mitigation.  General 
and  specific  recommendations  for  the  protection  of  the 
various  lead  cable  systems  are  included  in  the  report. 

The  need  for  a  permanent  electrolysis  committee  is 
emphasized  in  the  following  concluding  paragraph  of 
the  report: 

"If  the  full  benefits  of  this  investigation  are  to  be 
attained,  it  is  of  the  greatest  importance  that  steps  be 


taken  to  establish  some  kind  of  a  permanent  organiza- 
tion through  which  the  various  interested  companies  and 
city  departments  can  co-operate  to  maintain  adequate 
electrolysis  protection.  The  recommendations  contained 
in  this  report  are,  in  some  instances,  necessarily  indefin- 
ite and  conditional,  and  their  adoption  will  require 
co-operation  on  the  part  of  the  several  companies.  Ex- 
tensions of  underground  structures  and  changes  in  the 
railway  negative  circuit  will  call  for  partial  surveys  and 
additional  mitigative  measures  from  time  to  time.  All 
of  these  matters  make  it  imperative  that  a  continuing 
committee  be  established  if  future,  as  well  as  present, 
protection  is  to  be  secured." 

Such  a  committee  was  organized  on  Jan.  6,  1919,  and 
arrangements  were  made  for  quarterly  meetings.  Fol- 
lowing is  the  personnel  of  the  committee :  R.  B.  Brown, 
general  manager,  Milwaukee  Gas  Light  Company,  chair- 
man; G.  G.  Post,  electrical  engineer.  The  Milwaukee 
Electric  Railway  &  Light  Company,  secretary;  H.  P. 
Bohman,  superintendent  Milwaukee  Water  Department, 
treasurer;  W.  D.  Hobbins,  engineer  Wisconsin  Telephone 
Company;  C.  H.  Jones,  electrical  engineer  Chicago, 
North  Shore  &  Milwaukee  Railroad;  F.  W.  Walker, 
general  manager  Milwaukee  Northern  Railway,  and  E. 
F.  Jeffrey,  engineer  Western  Union  Telegraph  Company. 
In  addition  to  the  above  a  representative  of  the  Wis- 
consin Railroad  Commission  is  to  be  present  at  each 
meeting,  but  he  will  be  a  non-voting  member. 

The  cost  of  the  survey,  which  totaled  $3,165,  was 
divided  among  the  several  interested  companies.  A  large 
part  of  this  was  entailed  in  connection  with  the  installa- 
tion of  the  pilot  wires  and  did  not  represent  a  cash 
outlay  as  the  work  was  performed  by  regular  field 
crews  of  the  telephone  and  railway  companies  which  took 
care  of  it  in  addition  to  their  regular  duties.    Only  the 


TEST    BOARD    AND    RECORDING    INSTRUMENTS    IN 
TELEPHONE  EXCHANGE 

field  service  of  the  bureau  engineer  was  charged  to 
the  job,  the  report  being  prepared  at  Washington  at 
the  expense  of  the  bureau. 


The  Birmingham  Railway  Light  &  Power  Company, 
Birmingham,  Ala.,  has  started  operating  its  new  brass 
foundry.  From  now  on,  brass  parts  necessary  for  re- 
placements and  for  the  repair  of  cars  will  be  cast  in 
the  company's  own  shop. 
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The  Reclamation  of  Electric  Railway  Track 
By  Welding  and  Grinding* 

In  This  Article  the  Virtues  of  Various  Types  of  Welding  and  Grinding  Equipment  Used  by 

The  Connecticut  Company  Are  Discussed  and  Their  Adaptability 

to  Various  Requirements  Is  Pointed  Out 

By  H.  JACKSON  TIPPETT 

Assistant  Engrlneer  The  Connecticut  Company 


IN  1914  the  management 
of  The  Connecticut  Com- 
pany approved  a  request 
of  its  engineering  depart- 
ment for  the  purchase  of 
power  tools  and  equipment, 
for  the  purpose  primarily 
of  using  them  in  arresting 
the  rapid  deterioration  of 
the  rail  joints  in  general 
and  of  those  in  paved 
streets  in  particular.  In 
the  perfect  track  structure 
in  city  streets,  the  life  of 
the  whole  track  is  deter- 
mined by  the  life  of  the  rail, 
and  the  life  of  the  rail  itself 
by  that  portion  most  liable 
to  injury,  namely,  the  rail 

end.  It  will  probably  never  be  known  how  many  have 
been  the  attempts  to  solve  the  problem  of  con- 
structing a  perfect  rail-to-rail  connection.  Recognizing 
the  fact  that  the  rail  connections  are  the  weakest  points 
in  the  track  structure,  efforts  have  continuously  been 
made  to  increase  the  length  of  rails  and  thus  to  decrease 
the  number  of  joints.  The  economical  limit  has  for 
the  present  been  reached  at  62  ft.  What  must  have 
been  the  anxiety  of  the  track  maintenance  man  when 
the  rails  as  originally  laid  were  3  ft.  long  or  twenty 
times  as  numerous  as  at  present? 

Before    the    introduction    of    rail-grinding    machines 
there  was  no  satisfactory  way  of  overcoming  the  dis- 

•Abstract  of  paper  read  before  the  Connecticut  Society  of  Civi? 
Engineers  of  New  Haven,   Feb.    18,   1919. 


A    BADLY-CUPPED    T-RAIL    JOINT 


tortion  of  the  rail  head  at 
the  rail  end.  Every  effort 
was  made  to  arrest  it  by 
the  use  of  better  founda- 
tion, better  rail  support  on 
the  tie  and  better  mechani- 
cal rail  fastenings.  Hard- 
ening the  rail  steel  itself 
by  increasing  the  carbon 
content  was  also  resorted 
to.  Investigation  into  the 
cause  of  rail  failures 
showed  that  rails  from  the 
same  mills,  of  the  same 
section  and  weight  and 
rolled  at  the  same  time, 
were  often  not  exactly  the 
same  in  height  and  head 
dimensions.  The  differ- 
ence was  so  slight  that  many  considered  it  negligible 
but  therein  lay  the  root  of  rail  joint  trouble  when  a 
joint  otherwise  perfect  had  been  made. 

Grinding  Machines  Help  Eliminate 
THE  Trouble 

Once  the  importance  of  this  fact  became  fully  recog- 
nized among  engineers,  means  of  removing  this  inequal- 
ity in  rail  heads  by  grinding  were  adopted  throughout 
the  country.  Many  engineers  now  grind  new  rail  ends 
as  soon  as  possible  after  they  are  connected  up  and 
paved  in.  This  grinding  is,  of  course,  of  a  very  light 
nature  and  is  purely  a  preventive  measure,  but  its  value 
cannot  be  overestimated. 

The  purchase  of  a  Reciprocating  grinder  was  author- 
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GRINDING  A  GROOVE   IN  SPECIAL   WORK 


ized  in  December,  1912,  for  use  in  the  New  Haven 
Division  of  this  company.  This  machine  is  eminently 
suitable  for  "preventive"  grinding  work  on  new  track. 
It  is  a  grinder  of  the  planing  or  scrubbing  type.  The 
mechanical  arrangement  for  producing  the  planing 
action  consists  of  a  crosshead  and  block  holder,  which 
slides  bodily  in  guides  and  is  driven  by  a  simple  crank 
motion  and  connecting  rod  from  a  3i-hp.  motor  taking 
its  power  from  the  trolley  wire.  The  larger  hand  wheel 
shown  in  the  illustration  of  this  machine  regulates  the 
pressure  of  the  grinding  blocks  on  the  rail,  while  the 
smaller  wheel  holds  the  blocks  to  prevent  end  play  and 
adjusts  them  for  vertical  wear.  The  length  of  the 
grinding  surface  is  17i  in.,  the  stroke  is  5i  in.  and  the 
speed  is  350  strokes  per  minute.  This  machine  is  the 
largest  and  most  expensive  of  those  used  by  this  com- 
pany, which  has  now  five  of  these  machines  with  two 
more  on  order.  More  than  20,000  ft.  of  rail  was  ground 
with  this  tji)e  of  grinder  in  Bridgeport  alone  in  1918. 

There  is  another  type  of  rail  failure  that  can  be 
successfully  reduced  by  the  use  of  this  machine,  that  is 
rail  corrugation  or  the  breaking  down  of  the  steel  in 
the  rail  head  into  a  series  of  regular  waves.  This 
creates  a  condition  of  rail  which  is  often  more  wide- 
spread in  its  damage  to  pavement  and  rolling  stock  and 
more  annoying  from  the  noise  caused  than  bad  joints 
are.  It  is  a  noteworthy  fact  that  corrugation  is  much 
more  in  evidence  on  grooved  rail  than  on  T-rail. 

The  Stow  grinder  shown  in  another  illustration  has 
been  used  for  many  years 
for  grinding  in  a  small 
way.  Its  particular  field 
of  usefulness,  owing  to  its 
flexibility,  is  around 
special  work  where  grind- 
ing in  the  groove  is  re- 
quired. A  new  method  of 
track  reclamation  ap- 
peared late  in  1912,  with 
the  advent  of  the  electric 
arc  welder.  ToJ.M.Yount, 
master  mechanic  United 
Railroads  of  San  Fran- 
cisco, must  be  given  the 
credit  for  developing  and 
adapting  the  process  of 
electric  arc  welding  with 
the  use  of  the  metal  elec- 
trode  to   general   repairs 


on  electric  railways.  Of  the  various  arc-welding 
processes,  this  method  has  at  present  the  widest 
use.  The  purchase  of  the  first  Indianapolis  arc  welders 
by  The  Connecticut  Company  was  authorized  in 
1914  for  use  on  the  Hartford  division.  Since  that  time 
similar  welders  have  been  furnished  to  four 
other  divisions.  In  an  accompanying  illustration  from 
a  picture  taken  on  Park  Avenue,  Bridgeport,  the 
welder  is  seen  mounted  on  four  wheels.  It  consists  of 
a  battery  of  resistance  grids.  The  current  is  drawn 
from  the  trolley  wire  at  about  600  volts  and  the  voltage 
is  reduced  by  the  resistance  to  about  250  across  the 
arc.  The  metal  rod  in  the  hands  of  the  operator  forms 
one  electrode  and  the  rail  forms  the  other.  The  rod 
acts  as  electrode  and  filler  at  the  same  time,  auto- 
matically attaining  the  melting  temperature  and  being 
deposited  in  a  molten  state  at  the  point  of  contact  with 
the  rail.  The  operator  wears  a  hood  to  protect  his  face, 
and  colored  glasses  to  neutralize  the  ultra-violet  rays 
and  prevent  damage  to  his  eyes.  The  work  is  screened 
from  the  view  of  the  public  for  the  same  reason. 

A  cupped  rail  should  not  be  surface  welded  if  there 
is  any  vertical  movement  between  the  rail  ends.  The 
first  operation  necessary  before  welding  is  to  tighten  up 
the  joint.  If  the  plates  are  badly  worn,  mere  rebolting 
will  not  prove  effective  for  long.  This  has  led  to  the 
expedient  of  first  welding  the  old  plates  to  the  rail  after 
they  have  been  cleaned  off  and  bolted  up  as  tightly  as 
possible.     A  fourth  illustration  shows  a  badly  cupped 

T  -  rail  joint  on  Grand 
Avenue,  New  Haven. 
Prior  to  the  use  of  the 
arc-welding  process  the 
repair  of  such  a  joint 
would  have  necessitated 
cutting  in  a  new  piece  of 
rail,  usually  about  4  ft. 
long.  While  this  would 
allay  the  trouble  tempo- 
rarily, it  left  the  job  with 
two  joints  to  be  cared  for 
in  future  in  place  of  one. 
A  broken  rail,  on  New 
Britain  Avenue,  Hart- 
ford, is  shown  in  another 
illustration.  This  joint 
was  welded  in  1911  by  the 

REPAIRING  A  BAD  JOINT  BY  WELDING.  ON  PARK  Lorain  method.   The  joint 

AVENUE,  BRIDGEPORT  bars  held  perfectly,  as  is 
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invariably  the  case,  but 
the  rail  head  broke  above 
the  bar.  The  repair  was 
effected  by  welding  in  an- 
other piece  of  steel  be- 
tween the  under  side  of 
the  rail  head  and  the  top 
of  the  bar.  In  another 
case  the  break  occurred 
around  one  end  of  the 
Lorain  bar.  To  connect 
the  two  broken  rail  ends 
an  old  fishplate  was  cut 
to  fit  around  the  Lorain 
bar  over  the  break  and 
the  plate  was  welded 
around  its  edges  to  the 
rail.  There  is  at  present 
no  practical  method  of 
testing  the  strength  of  arc-welded  rail  joints  in  the  field. " 
The  conductivity  can  be  tested,  which  is  an  indication 
of  electrical  soundness,  but  high  conductivity  is  not  a 
proof  of  mechanical  soundness.  However,  sample  joints 
can  be  made  in  the  shop  or  yard  to  which  tests  for 
porosity,  soundness  and  strength  can  be  applied. 

Much  valuable  surface-welding  work  has  been  done 
on  the  open-hearth  steel  in  special  track  intersections. 
A  photograph  is  reproduced  to  show  a  piece  broken  out 
of  the  rail  head  in  a  crossing  frog  in  Bridgeport.  If 
the  break  in  the  web  of  the  rail  is  not  too  low  in 
the  surrounding  casting,  it  can  be  built  up  by  welding 
and  the  missing  fragment  can  be  replaced  with  new 
steel  to  avoid  the  renewal  of  the  whole  piece.  At 
present  the  bulk  of  welding  in  special  work  lies  more 
especially  in  building  up  the  cups  in  open-hearth  rail, 
which  occur  most  noticeably  on  the  "leaving"  side  of 
the  manganese  hard  centers. 

Welding  Manganese  Centers  Was  Not  Successful 

Attempts  to  surface-weld  such  alloys  as  manganese 
steel  centers  in  switches,  mates  and  frogs  by  the  bare- 
metal-electrode  method  have  not  been  successful.  Since 
the  chief  characteristics  of  manganese  steel  are  due 
to  its  heat  treatment  and  manganese  content,  any  ac- 
tion tending  to  disturb  the  effects  of  the  heat  treatment 
or  burn  up  the  manganese  is  detrimental.  The  welding 
of  manganese  centers,  if  done  at  all  by  this  method, 
should  only  be  carried  out  as  a  last  resort  in  an  attempt 
to   secure   a  temporary   repair   until  a   new   center    is 


GRINDING   A   WELDED  JOINT   WITH   A   ROTAIiY    GRINDER 


received.  In  using  the 
welding  method,  the 
welded  metal  on  the  top 
of  the  rail  is  left  a  little 
high  and  requires  grind- 
ing down  to  a  fine  surface. 
The  machine  which  we 
use  to  do  the  bulk  of  this 
work  is  the  Seymour 
grinder  as  shown  herewith. 
The  rotary  grind- 
stone of  this  is  driven  by 
a  3-hp.  motor  at  a  speed 
of  2500  r.p.m.  Before 
the  method  of  surface- 
welding  cupped  rails  be- 
came general  this  ma- 
chine proved  valuable  for 
grinding  out  the  cup  or 
depression.  This,  in  reality,  was  merely  spreading  the 
low  spot  over  a  greater  length  of  rail.  It  was  done 
by  first  placing  the  rotary  stone  at  the  bottom  of  the 
depression  and  then  offsetting  the  two  wheels  eccen- 
trically on  each  side.  Then  by  passing  the  stone  back 
and  forth  over  the  depression  the  shoulders  were  ground 
off  to  a  regular  vertical  curve  of  long  radius. 

The  first  of  these  machines  was  bought  in  1914  and 
there  are  now  five  distributed  over  the  various  divisions 
of  our  line.  The  operator  of  this  grinder  wears  eye 
protectors  as  a  safety-first  protection  against  steel  and 
emery  dust.  The  wheel  used  is  9  in.  in  diameter,  3 
in.  wide  and  of  Grade  Q  corundum.  The  grinding  bricks 
and  wheels  used  on  the  various  machines  for  different 
classes  of  work  are  standardized,  six  grades  and  shapes 
having  been  selected  as  the  most  suitable. 

Practice  has  shown  that  when  making  surface  welds 
the  Indianapolis  welder  can  work  faster  than  the  grinder 
can  follow  it  up.  In  order  to  get  the  maximum  efficiency 
out  of  the  welder,  therefore,  additional  grinders  have 
been  purchased  recently.  The  Atlas  grinder  is  shown 
on  this  page.  Its  field  is  similar  to  that  of  the  Seymour 
grinder  but  the  mechanical  method  of  doing  the  grind- 
ing is  somewhat  different  since  the  main  carriage  re- 
mains stationary  and  the  grinding  parts  move  back  and 
forth  on  guides  and  are  controlled  by  the  wheel  and 
lever  in  the  hands  of  the  operator.  The  main  weight 
of  the  machine  is  on  the  grinding  side  and  it  is  readily 
derailed  by  lowering  the  derailing  wheels  and  raising 
the  light  side.     The  first  of  these  machines  was  re- 


ANOTHER  TYPE  OF  ROTARY   GRINDER  AT  WORK 


A  RAIL  JOINT  READY  FOR  WELDING 
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ceived  last  year  and  there  are  three  more  on  order  at 
the  present  time. 

Up  to  this  point  particular  reference  has  been 
made  to  general  repair  work  with  the  Indianapolis 
welder,  the  great  field  of  usefulness  of  which  lies  in 
its  ability  to  do  quick  and  satisfactory  surface  welding 
and  other  emergency  work.  In  1917  the  question  of 
securing  rail  with  which  to  carry  out  necessary  paving 
work  became  more  difficult  than  ever,  and  a  number  of 
instances  occurred  where  work  was  authorized  to  pro- 
ceed but  no  new  rail  was  available.  It  was  therefore 
necessary  to  accept  the  situation  and  continue  to  use 
the  existing  rail  by  making  such  repairs  as  were  neces- 
sary by  welding.  As  the  Indianapolis  welders  were 
required  on  regular  repairs,  and  to  take  them  off  such 
maintenance  work  for  the  sake  of  construction  would 
have  been  to  take  a  step  backward,  the  management 
approved  the  recommendation  of  the  engineering  de- 
partment for  the  purchase  of  additional  welders  to  take 
care  of  this  reconstruction  work. 

New  Atlantic  welders  made  by  the  Lincoln  Bonding 
Company  were  purchased  and  received  in  June,  1918, 
and  immediately  put  to  work.  One  of  the  illustrations 
shows  the  portability  of  this  apparatus.  In  the  picture 
the  joint  is  ready  for  welding  the  plates  to  the  rail, 
and  the  operator  is  about  to  put  on  his  hood  and  com- 
mence work.  This  welder  differs  from  the  Indianapolis 
welder  in  construction.  It  consists  of  a  mounted  dyna- 
motor,  with  a  control  over  the  amperage  and  the  volt- 
age, designed  to  give  the  best  results  with  either 
the  carbon  or  metal  elec- 
trode. Less  responsibility 
is  thus  thrown  on  the  op- 
erator to  secure  good  work. 
This  machine  can  also  be 
adapted  to  surface  welding 
work.  The  Connecticut 
Company  now  has  these 
welders  in  Bridgeport,  New 
Haven  and  Hartford.  The 
work  done  since  the  first  of 
all  this  equipment  was  re- 
ceived in  1913  to  the  end  of 
1918  shows  that  corrugation 
has  been  removed  from  some 
fourteen  miles  of  rail.  Also 
approximately  55,000  joints 
have  received  some  attention 
from  the  welding  and  grind- 
ing gangs.  Since  there  are  about  250,000  joints  on  the 
company's  system  the  number  of  joints  that  have  re- 
ceived attention  represents  about  22  per  cent  of  the  total. 
In  addition  to  this  a  large  number  of  repairs  of  all  kinds 
have  been  made  to  special  work.  The  reduction  in  the 
cost  of  making  repairs  to  broken  rails  and  faulty  joints 
by  welding  as  compared  with  the  old  methods  of  cut- 
ting in  a  new  piece  of  rail  is  conservatively  placed  at 
75  per  cent.  The  greatest  savings  lie  in  repairs  to 
rail  joints  where  there  is  still  considerable  life  in  the 
rail  head.  Many  years  of  life  are  thereby  added  to  the 
track. 

;,  In  the  case  of  the  repairs  to  special  work  the  life 
'it  each  piece  varies  so  greatly  that  even  after  repairs 
have  been  made  the  added  life  is  diflScult  to  estimate. 
;The  savings  effected  by  the  use  of  this  equipment  have 
fesulted  in  a  reduction  of  operating  cost  of  the  road 
and  a  postponement  in  capital  outlay  due  to  the  in- 
creased life  of  the  track. 


Centralizing  the  Cleaning  and 
Saturating  of  Waste 

Union  Traction  Company  of  Indiana  Uses  Original 

Device  in  These  Operations  and  Saves  50 

Per  Cent  in  Waste  and  Labor 

By  INSTALLING,  at  its  Anderson  shops,  equipment 
for  washing  and  saturating  with  oil  all  of  the 
waste  used  at  its  six  division  shops,  the  Union  Traction 
Company  of  Indiana  has  made  a  50  per  cent  saving 
in  waste  and  labor  used  in  this  work.  At  each  shop 
are  three  waste  cans.  Two  of  these  are  kept  full  of 
clean,  saturated  waste  and  the  third  is  used  for  dirty 
waste  removed  from  the  cars.  When  the  third  can  is 
full  it  is  sent  to  Anderson  where  the  waste  is  washed 
and  resaturated  with  hot  oil.  Thus  waste  can  be  used 
three  or  four  times  before  it  is  fit  only  to  be  discarded. 
The  particular  feature  of  interest  in  the  equipment 
.  is  the  saturating  outfit,  which  is  represented  diagram- 
matically  in  the  accompanying  sketch.  This  was  built 
in  the  local  shops.  It  consists  of  a  double  sheet-steel 
tank,  two  draining  tables  and  a  water  heater.  The 
tank  is  made  of  two  boxes,  one  within  the  other,  leaving 
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water-jacket  space  between.  In  the  bottom,  between  the 
two  is  a  pipe  radiator  through  which  hot  water  from 
the  heater,  installed  for  the  purpose,  is  circulated.  The 
water  in  the  jacket  is  thus  heated. 

The  tank  is  divided  into  two  equal  parts  by  a  vertical 
partition,  one  side  being  used  for  saturating  new  and 
the  other  for  cleaning  and  saturating  old  waste.  The 
tanks  are  filled  with  oil  which  is  maintained  at  a 
temperature  of  from  90  to  100  deg.  Fahr. 

At  each  end  of  the  tank  is  an  inclined,  covered  drain- 
ing table,  also  made  of  sheet  steel. 

M.  F.  Skouden,  superintendent  of  motive  power  of 
the  company,  states  that  one  man  cleans  and  saturates 
all  of  the  waste  for  the  system,  which  comprises  more 
than  450  miles  of  track  and  more  than  350  cars. 
New  waste  can  be  saturated  in  two  hours  and  all  waste 
is  allowed  to  drain  for  two  hours.  About  every  ten 
days  the  old  oil  is  run  through  a  filtering  plant  and 
is  thus  reclaimed. 
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Manufacturers'  Tests  of  Railway  Motors 

The  Various  Detail  Parts  with  Materials  Used  in  Their  Manufacture 

Are  Given  in  a  Chart  Which  Presents  an  Intelligible 

Perspective  of  the  Tests  Necessary 

By  J.  S.  DEAN 

Railway  Engineering  Department,  "Westinghouse  Electric  & 
Manufacturing  Company 


THE  problem  of  the  manufacturer  of  railway 
motors  is  to  put  on  the  market  a  piece  of  ap- 
paratus that  has  an  evenly  balanced  electrical 
and  mechanical  design,  restricted  in  size  by  definite 
space  limitations,  rigid  in  construction,  light  in  weight, 
attractive  in  general  appearance,  competitive  in  price, 
and  that  will  develop  a  specified  brake-horsepower  with 
a  liberal  factor  of  safety  to  meet  the  emergencies  of 
railway  operating  conditions  to  which  this  class  of 
apparatus  is  subjected  in  service. 

Electrically  railway  motors  must  develop  a  si)ecified 
brake-horsepower  without  undue  heating  of  the  wind- 
ings, they  must  commutate  all  working  currents  with 


•This  is  the  first  of  a  series  of  articles  to  be  published  in  the 
Electric  Railway  Journal,  dealing  with  the  testing  of  railway 
motor  parts  and  materials   by  manufacturers. 


minimum  sparking  at  brushes,  and  have  ample  insula- 
tion to  prevent  grounding  of  windings  under  normal 
operating  conditions.  The  mechanical  design,  while 
light,  must  be  of  such  proportions  as  to  withstand  the 
stresses  set  up  by  the  high  peripheral  armature  speed, 
the  vibrations  due  to  the  rigid  mounting  on  the  trucks, 
and  the  shocks  and  hammer  blows  resulting  from  the 
high  speed  operation  over  all  conditions  of  tracks,  and 
roadbed. 

In  order  to  fulfill  these  requirements  in  the  most 
economical  and  efficient  manner,  it  is  found  advisable 
during  the  course  of  building  a  railway  motor  to  make 
a  succession  of  tests  of  the  materials  and  detail  parts 
that  go  to  make  up  the  assembled  motor.  It  is  also 
necessary  to  subject  the  completed  motor  to  a  series 
of  tests  to  check  the  calculations  of  the  designing  en- 


Armafure  Nui- 
Frvnf  Wiper..  ^S 


Armoii^ur»  Core„        „  .,  i 

Fronf  Coii    -^„ \  — _„:g?F'"  <^°'f  L_ 

\S''FF?'/m^----Rear  n/per 
•^'Rinq  mtfi 
Double  Fan 


Rincj  Nui— 

Comwufeifor'  CommuMor' 


Bushinq        VenfilaHnq  Ducts 


'Sfrip  of  Tin 
D.dc.n're 
Cofhn  Tape 
Jreafect  Clofh 
CjHon  Tape 
rish  Paper 


Cell 


( 


Pig.  1  —  A  typical  50  -  hp..  600  -  volt  box  -  frame  coramutating 
pole  railway  motor.  Fig.  2 — Motor  frame  complete  with  armature 
bearing  housing  removed.  Fig.  3 — Main  field  coil  and  pole.  Fig. 
4 — Commutating   coil    and   pole.      Fig.    5 — Brushholder.      Fig.    6 — ■ 


Cross-section  showing  parts  as  they  are  mounted  on  the  armature 
shaft.  Fig.  7 — Armature  partly  wound.  Fig.  8 — Armature  colls  ; 
(a)  cross-section  of  coils ;  (b)  taping  between  leads  prevents  short- 
circuits  ;  (e)  wire-wound  coil.     Fig.  9 — Armature  banding. 
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Railway  Motor  Material  Chart 

Grouping  af  Motor  Parts  to  Show  Details  Necessary  and 
Materials  Required  in  Construction 


Motor 


Frame. . 


Main  casting. 
Pole  pieces. . . 


Coils. 


Coil  springs. . 
Coil  washers  . 


Brush  holder. 

B.H.  clamps. . 
Fittings 


Metal Cast  steel 

f  Elec.  sheet  steel 

Metal \  Steel  plate 

I  Hot  rolled  steel 

Metal (Copper  wire 

'  Copper  strap 
Cotton  tape 
Treated  linen 
Fishpaper 
Insulation    ^  Asbestos  paper 

Impregnating  gum 
Plastic  insulator 
Amber  insulator 
^  Insulating  varnish 

Metal Spring  steel 

Metal Sneet  steel 

f  Cast  brass 
Sheet  steel 

Metal j  Spring  steel 

Copper  braid 
I  Copper  strap 
/  Porcelain 


Insulation 


\  Micarta 


Covers.  . 
i  Brushes . 


'  I  Insulation.. 
Metal. . .  . 

Carbons . . 


Housings. 


Armature  bearings 

Axle  caps 

Axle  bearings 

Bolts,  nuts  and  lock  washers . 
'shaft 


Metal. 


Metal. 


Armature 


Core . . 
Fans.. 


Spider 

Coil  support.... 
Lamination. . . 
Finger  plate. . . 

Armature  nuts 


Commu- 
tator 


Bushings.. . 


V-ringa. , 


Segments . 
Nut 


.      Metal Hot  rolled  steel 

[Metal Copper  cable 

'  Rubber  bushings 
Torpedo  twine 
Malleable  iron 
Sheet  steel 
Crushed  coke 
Graphite 

iPitcl 
Malleable  iron 
Cast  steel 
Malleable  iron 
Bronze 
Babbitt 

Metal Cast  steel 

'  Malleable  iron 
Bronze 
Babbitt 
Steel 
,  Spring  steel 
j^g^.^1  f  Axle  steel 

1  Special  alloy  steel 

Metal {&^i^^*^^f*. 

I  Malleable  iron 

Metal Malleable  iron 

Metal Elec.  sheet  steel 

Metal Sheet  steel 

Metal Forged  steel 

Metal jSf^f  ^if^. 

1  Malleable  iron 

/  Metal /  Malleable  iron 

j  I  Cast  steel 

I  Insulation    {^^ 

if  Malleable  iron 
Metal \  Cast  steel 
I  Forged  steel 
Insulation       Mica 
Metal. . .  Hard-drawn  copper 
Insulation       Mica 


Metal. 


Coils. 


Metal 


Insulation 


Keys. . 
Bands . 


Metal. 
Metal. 


Solder Metal. 


Insulating  material Insulation 


Acces- 
sories 


Pinion 
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gineer  in  the  case  of  a  new  motor,  and  to  see  that  stock 
motors  of  a  standard  approved  design  pass  the  rigid 
inspection  requirements.  In  some  few  cases  the  con- 
tracts of  customers  specify  special  witness  tests  of  ma- 
terials and  of  the  completed  motors,  which  call  for 
additional  testing  facilities  to  comply  with  require- 
ments of  their  specifications. 

Large  Amount  of  Testing  Apparatus 
Is  Necessary 

All  of  this  work  requires  a  large  variety  of  expensive, 
complicated  and  delicate  testing  apparatus,  as  well  as 
a  trained  force  of  engineers  and  expert  workmen  who 
are  skilled  in  their  respective  lines  to  supervise  and 
conduct  these  tests  in  order  to  eliminate  all  defective 
materials,  and  to  insure  a  finished  product  that  will 
measure  up  to  all  requirements  as  approved  by  the 
engineer  of  tests. 

In  presenting  this  subject  for  the  benefit  of  railway 
men,  some  of  the  most  important  details  will  be  treated 
under  the  following  subdivisions: 

1.  Railway  Motor  Material  Chart. 

2.  Metals  and  Alloy  Testing. 

3.  Testing  the  Insulating  Materials. 

4.  Carbon  Brush  Testing. 

5.  Tests  of  Detail  Parts  of  Motors. 

6.  Testing  the  Assembled  Motor. 

To  get  an  intelligent  perspective  of  the  various  detail 
parts  and  corresponding  materials  that  are  required  in 
the  make-up  of  a  railway  motor,  the  accompanying 
layout  of  a  railway  motor  material  chart  and  detail 
photographs  are  given  to  aid  in  the  further  presenta- 
tion and  better  understanding  of  this  subject  matter. 

By  reviewing  the  material  chart,  one  is  impressed 
with  the  great  variety  of  metals  and  insulating  ma- 
terials that  enter  into  the  make-up  of  a  railway  motor. 
This  fact  tends  to  complicate  the  manufacturer's  prob- 
lem, as  all  materials  must  be  covered  by  a  purchasing 
department  specification,  setting  forth  the  requirements 
they  must  meet  before  being  approved  and  accepted  by 
the  raw  material  inspection  department. 

To  facilitate  the  work  of  this  department  and  to 
insure  that  only  approved  materials  enter  into  the 
completed  motors,  well-equipped  laboratories  and  test-, 
ing  departments  are  at  their  disposal  for  making  the 
required  tests.  Some  of  the  most  important  of  these 
tests  will  be  outlined  and  described  later  under  their 
respective  headings  as  given  in  the  subdivisions  pre- 
viously mentioned. 


Steel  Trolley  Wire  Being  Substituted  for 
Copper  in  Los  Angeles 

THE  substitution  of  steel  trolley  wire  for  copper 
wire  has  just  been  begun  by  the  Los  Angeles  Rail- 
way Company.  Officials  of  the  company  state  that  they 
have  been  unable  to  obtain  a  sufficient  supply  of  copper  ■ 
wire  to  care  for  their  maintenance  needs  and  that  the 
price  of  copper  wire  is  so  high  as  to  be  practically 
prohibitive.  They  feel  that  steel  wire  is  not  nearly 
as  good  and  as  it  is  much  heavier  it  requires  several 
times  as  many  men  in  its  installation.  Also  there  is 
no  doubt  that  it  will  prove  more  injurious  to  trolley 
wheels  than  did  the  copper  wire.  Twenty-six  miles  of 
steel  wire  has  already  been  received  and  will  be  in- 
stalled as  rapidly  as  possible.  More  of  this  steel  wire 
is  on  the  way. 
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Experts  Talk  to  Business  Editors 

Addresses  Before  New  York  Editorial  Conference 
Indicate  Maintenance  of  Present  High  Prices  and 
Need  for  Real  Co-operation  of  Capital  With  Labor 


UNDOUBTEDLY  the  three  foremost  questions  in 
these  days  of  readjustment  have  to  do  with  (1) 
the  stabilization  of  industry  through  proper  under- 
standing of  and  attention  to  post-war  price  tendencies 
and  other  financial  problems;  (2)  the  attainment  of 
better  co-operation  between  capital  and  labor  through 
their  mutual  adherence  to  enlightened  principles,  and 
(3)  the  extension  of  foreign  trade. 

With  the  desire  of  securing  for  themselves  and  passing 
on  to  their  readers  the  latest  information  on  such  points, 
the  editors  of  the  New  York  Business  Publishers  Asso- 
ciation on  April  11  held  an  industrial  conference  which 
was  addressed  by  men  qualified  to  speak  authoritatively. 
The  full  remarks  of  the  eight  speakers  cannot  be  pre- 
sented here,  but  an  effort  will  be  made  to  give  a  suf- 
ficient summary  to  indicate  the  vital  importance  of 
their  utterances. 

Enormous  Inflation  in  Currency 
The  addresses  on  the  financial  aspects  of  reconstruc- 
tion were  of  two  sorts.  One,  by  Francis  H.  Sisson, 
vice-president  Guaranty  Trust  Company,  New  York, 
N.  Y.,  was  a  general  survey  of  various  post-war  financial 
problems.  The  others,  by  0.  P.  Austin,  chief  statistician 
National  City  Bank,  New  York,  N.  Y.,  and  Irving  Fisher, 
professor  of  economics,  Yale  University,  were  confined 
to  the  question  of  price  trends  and  control. 

Mr.  Sisson  expressed  the  conviction  that  this  country 
is  awakening  to  a  realization  that  its  prosperity  depends 
upon  increased  production  and  that  consequently  foreign 
markets  need  to  be  expanded.  The  United  States  now 
holds,  however,  more  than  one-third  of  the  world's  re- 
serve of  gold  coin  and  bullion  and  is  already  creditor  to 
other  nations  to  the  extent  of  $12,000,000,000.  The  re- 
maining low  stock  of  foreign  gold  cannot  with  safety  be 
drained  away,  and  anyway  the  "unpegging"  of  sterling 
and  franc  exchange  has  raised  an  invisible  tariff  wall, 
so  that  as  long  as  the  dollar  remains  at  a  premium  this 
country  will  be  a  good  one  to  sell  in  but  a  poor  one  to 
buy  from.  The  way  out  of  the  diflSculty  seems  to  be  the 
purchase  here  of  foreign  securities,  although  the  govern- 
ment must  actively  protect  the  property  rights  ac- 
quired. 

In  regard  to  the  steam  railroad  situation  under 
government  operation  Mr.  Sisson  said: 

Experience  has  proved  that  the  economies  effected  have 
been  negligible  in  comparison  with  the  expense  added;  and 
that,  on  the  whole,  less  efficient  service — less  satisfactory 
to  the  public  and  less  promising  for  future  needs — has  been 
rendered  at  a  largely  increased  cost  to  the  shipper  and  the 
taxpayer.  By  July  1  more  than  $500,000,000  must  be  pro- 
vided to  meet  maturing  railway  obligations,  and  Congress 
must  appropriate  at  least  $1,250,000,000  to  maintain  these 
essential  properties. 

The  lack  of  public  understanding  of  the  factors  entering 
into  the  railroad  problem  has  been  responsible  for  most  of 
the  difficulty  of  its  solution.  If  the  war  has  served  to  in- 
crease that  understanding  and  to  save  the  country  from  a 
more  disastrous  experiment  in  government  ownership  and 
control,  the  immediate  expense  will  have  been  worth  while. 
We  may  find,  in  spite  of  its  colossal  cost  in  service  and 
convenience,   that   the   experiment   has   been   a   blessing   in 


disguise,  because  it  offers  a  most  conclusive  demonstration 
of  the  failure  of  the  theory  of  state  socialism  in  this  coun- 
try, when  subjected  to  a  practical  test. 

In  discussing  prices  Mr.  Austin,  who  is  one  of  the 
foremost  financial  statisticians  of  this  country  and  was 
formerly  chief  of  the  government  statistical  depart- 
ment at  Washington,  averred  that  the  principal  causes 
of  price  advances  during  the  war  were  (1)  "scarcity 
demand,"  (2)  the  advance  in  wages  and  (3)  "inflation." 
Chronologically,  the  first  cause  of  the  advance  seems 
to  have  been  the  "scarcity  demand"  for  war  materials, 
food,  clothing,  manufactures,  manufacturing  materials 
and  the  labor  required  for  their  prompt  production. 
This  was  quickly  followed,  however,  by  an  enormous 
world  inflation,  in  which  paper  money  with  a  face  value 
of  $36,000,000,000  was  emitted  by  the  printing  presses 
of  the  countries  at  war.  The  legal  tender  circulating 
medium  of  the  world  was  thus  advanced  from  $15,000,- 
000,000  in  1913  to  more  than  $45,000,000,000  in  1918, 
most  of  the  gold  formerly  in  circulation  passing  into 
the  vaults  of  the  governments  and  their  great  banks 
as  a  partial  basis  for  this  greatly  enlarged  paper  cur- 
rency. 

The  face  value  of  the  paper  currency  issued  in  the 
four  years  of  the  war  was  greater  than  the  value  of 
all  the  gold  and  all  the  silver  mined  in  all  the  world 
since  the  discovery  of  America.  Meantime,  the  national 
debts  of  the  world  advanced  from  $40,000,000,000  in 
1913  to  $220,000,000,000  in  1919  and  the  annual  interest 
charge  from  $1,750,000,000  to  $10,500,000,000.  This 
quintupling  of  governmental  promises  to  pay  had  also 
an  important  bearing  upon  the  world  finances,  while 
the  fact  that  bank  deposits  in  the  fifteen  principal  coun- 
tries of  the  world  grew  from  about  $25,000,000,000  in 
1913  to  approximately  $75,000,000,000  in  1919  still 
further  increased  the  currency  supply,  especially  in 
countries  like  the  United  States,  in  which  the  check 
plays  so  important  a  part  in  current  business  transac- 
tions. 

This  enormous  inflation,  coupled  with  the  continued 
"scarcity  demand"  for  food,  manufactures,  manufactur- 
ing material  and  the  labor  required  for  their  produc- 
tion, was  accompanied  by  great  advances  in  prices  first 
in  the  materials  for  the  war.  The  advances  gradually 
extended  to  other  articles  which  their  respective  pro- 
ducers had  to  exchange  for  those  in  which  the  advance 
had  already  occurred,  and  this  made  the  advance  in 
prices  world-wide,  applying  to  all  classes  of  articles  ir- 
respective of  their  immediate  relation  to  the  require- 
ments of  the  war. 

In  discussing  the  relative  weights  of  the  three  price- 
increase  factors  mentioned  above,  Mr.  Austin  made  the 
following  statements: 

It  appears  on  close  analysis  that  the  "scarcity  demand" 
created  by  the  war  was  not  so  great  in  food,  clothing  or 
manufacturing  materials  as  has  been  pictured,  while  the 
fact  that  fifteen  million  men  are  still  under  arms  minimizes 
the  reduction  in  military  demands  which  had  been  expected. 

The  fact  that  the  increase  in  compensation  of  labor  was 
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in  most  cases  given  because  of  the  fact  that  the  cost  of 
living  had  already  advanced  at  least  somewhat  minimizes 
the  relative  importance  of  this  factor  in  attempting  to  dis- 
cover the  real  causes  of  the  general  world-wide  advance 
in  prices.  And  it  must  also  be  remembered  that  several 
million  persons  who  had  not  been  engaged  in  the  indus- 
trial and  business  world  came  to  the  assistance  of  those 
engaged  in  these  duties  during  the  war. 

Where  then  shall  we  turn  in  the  search  for  the  principal 
cause  of  the  general  advance  in  prices?  The  most  prominent 
among  the  possible  or  probable  causes  is  the  theory  ad- 
vanced or  accepted  by  the  historians,  economists,  statis- 
ticians and  financiers  of  the  world  that  inflation  in  cur- 
rency is  usually  accompanied  or  closely  followed  by  an  ad- 
vance in  prices.  As  high  an  authority  as  a  member  of  the 
present  Federal  Reserve  Board,  Professor  A.  C.  Miller, 
recently  declared  that  "the  abundance  of  money  must  be 
credited  with  at  least  an  equal  influence  in  explaining  the 
high  prices  which  have  prevailed." 

Prices  Will  Not  Decline  Rapidly 

If  such  are  the  causes  of  the  advance  in  prices,  what 
prospect  is  there  for  an  early  removal  of  any  or  all  of 
the  causes?  Mr.  Austin  answered  this  question  in  part 
as  follows : 

Although  the  demand  for  war  material  has  terminated, 
the  other  features  of  the  "scarcity  demand"  will  continue 
at  least  in  a  somewhat  modified  form  in  the  immediate  fu- 
ture, especially  as  relates  to  world  requirements  of  food, 
manufacturing  material  and  manufactures.  Moreover,  de- 
velopments thus  far  do  not  point  to  an  early  reduction  in 
labor  costs. 

That  part  of  the  price  advance  caused  by  inflation  can 
only  be  cured  by  deflation,  by  a  reduction  in  the  enormous 
stocks  of  currency  which  has  trebled  during  the  war  while 
that  other  form  of  slowly  moving  currency,  governmental 
obligations,  has  quintupled.  Is  it  probable  that  these  two 
forms  of  currency  can  be  or  at  least  will  be  reduced  in  the 
near  future? 

Present  indications  are  that  the  governments  of  the  world 
will  be  compelled  to  collect  in  taxes  about  $1,000,000,000  a 
week  as  compared  to  $1,000,000,000  a  month  before  the  war, 
and  this  does  not  include  anything  for  "sinking  funds" 
or  other  provision  for  reduction  of  outstanding  debts.  If 
this  be  true,  is  it  probable  that  the  governments  in  those 
countries  which  have  greatly  increased  their  circulation 
and  must  now  demand  such  enormous  increases  in  annual 
payment  of  taxes  will  find  it  advisable  or  possible  to  reduce 
materially  the  amounts  of  currency  available  for  such  pay- 
ments? 

If  the  governments  which  have  been  the  chief  partici- 
pants in  the  world  increase  of  currency  should  fail  to  reduce 
materially  that  excessive  supply,  and  if  the  world's  demand 
for  food,  manufacturing  material  and  manufactures  is  to 
continue  at  the  present  rate,  are  we  justified  in  expecting 
a  general  reduction  in  prices  in  the  near  future?  The  ques- 
tion answers  itself.  There  will,  of  course,  be  instances  in 
which  there  will  be  material  reductions,  but  in  general 
terms  the  outlook  for  marked  or  rapid  decline,  at  least  in 
the  near  future,  does  not  seem  encouraging. 

Stabilizing  the  Dollar 

Professor  Fisher  outlined  his  plan  to  substitute  a 
"goods-dollar"  for  the  gold  dollar  as  the  standard  of 
value.  This  proposal  finds  its  justification  in  the  fact 
that  great  price  fluctuations  are  chiefly  due  to  money 
conditions.  Since  a  descending  value  of  gold  cannot 
lower  the  price  of  gold  it  must  raise  the  prices  of  other 
things  in  terms  of  gold ;  and  since  an  ascending  value  of 
gold  cannot  raise  the  price  of  gold,  it  lowers  the  prices 
of  other  things  in  terms  of  gold.  The  fluctuating  prices 
produce  industrial  instability,  financial  crises  and  social 
injustice. 

Professor  Fisher's  plan,  in  general,  may  be  sum- 
marized in  the  following  way: 

(1)  To  abolish  gold  coins  and  convert  the  present  gold 
certificates  into  "gold-dollar  certificates"  entitling  the 
holder  to  dollars  of  gold  bullion  of  such  weight  as  may  be 
officially  declared  from  time  to  time. 

(2)  To  retain  the   virtual   "free  coinage" — that  is,   de- 


posit— of  gold  and  the  free  redemption  of  gold-dollar  cer- 
tificates. 

(3)  To  designate  an  ideal  composite  goods-dollar  con- 
sisting of  a  representative  assortment  of  commodities,  worth 
a  dollar  at  the  outset,  and  to  establish  an  index  number 
for  recording,  at  stated  intervals,  the  market  price  of  this 
composite   dollar  in  terms   of  the   gold   dollar. 

(4)  To  adjust  the  weight  of  the  gold-bullion  dollar  at 
stated  intervals,  each  adjustment  to  be  proportioned  to  the 
recorded  deviation  of  the  index  number  from  par. 

(5)  To  impose  a  small  "brassage"  fee  not  to  exceed  any 
one  change  in  the  gold  dollar's  weight. 

The  crux  of  the  plan  lies  in  the  rule  by  which  the  in- 
dex number  regulates  the  dollar's  weight.  Its  signifi- 
cance is,  that  to  keep  the  gold  dollar  from  shrinking  in 
value  the  weight  is  increased,  it  being  thus  recognized 
that  a  depreciated  dollar  is  a  short-weight  dollar.  Re- 
versely, to  keep  the  dollar  from  growing  in  value  the 
weight  is  shrunk,  for  an  appreciated  dollar  is  an  over- 
weight dollar. 

The  plan  outlined  has  received  the  approval  of  a  large 
number  of  economists  and  business  men  of  influence, 
including  President  Hadley,  Yale  University ;  a  commit- 
tee of  economists  appointed  to  consider  the  purchasing 
power  of  money  in  relation  to  the  war  (consisting  of 
Royal  Meeker,  United  States  Commissioner  of  Labor 
Statistics;  Prof.  Wesley  Clair  Mitchell,  Columbia  Uni- 
versity; Prof.  E.  W.  Kemmerer,  Princeton  University; 
Prof.  Warren  M.  Persons,  Colorado  College;  Prof.  B.  M. 
Anderson,  Jr.,  Harvard  University)  ;  Frank  A.  Vander- 
lip,  president  National  City  Bank,  New  York;  George 
Foster  Peabody,  New  York;  John  Perrin,  federal  re- 
serve agent,  San  Francisco;  Henry  L.  Higginson,  Bos- 
ton; Roger  W.  Babson,  statistican;  John  Hays  Ham- 
mond, mining  engineer;  John  V.  Farwell,  Chicago; 
United  States  Senator  Robert  L.  Owen;  the  late  Sena- 
tor Newlands ;  and  Sir  David  Barbour,  one  of  the  origi- 
nators of  the  Indian  gold  exchange  standard. 

What  Industrial  Co-operation  Means 

The  capital-labor  phase  of  readjustment  was  dis- 
cussed by  Charles  P.  Steinmetz,  consulting  engineer 
General  Electric  Company;  John  Calder,  formerly  gen- 
eral manager  Remington  Typewriter  Company  and 
during  the  war  active  head  of  important  manufactur- 
ing work  for  the  government ;  V.  Everit  Macy,  president 
National  Civic  Federation  and  appointee  of  President 
Wilson  as  chairman  of  committee  on  adjusting  wages 
in  private  shipbuilding  plants;  and  Dr.  Charles  A. 
Eaton,  who  recently  resigned  his  Fifth  Avenue  pas- 
torate in  New  York  City  to  devote  himself  to  problems 
of  industrial  reconstruction. 

According  to  Mr.  Steinmetz,  the  interests  of  capital 
and  labor  are  the  same  in  some  respects  but  the  op- 
posite in  others.  In  general,  in  any  industry,  those  in- 
terests which  have  to  do  with  industry  on  the  outside, 
customers,  etc.,  are  identical.  Within  the  industry  con- 
cerned the  interests  of  employer  and  employees  are  often 
opposite  to  each  other. 

The  initiative  in  adjusting  differences  should  lie  with 
the  employer.  Co-operation  of  capital  and  labor  should 
be  the  aim,  but  this  implies  two  parties  working  to- 
gether, not  one  settling  the  matter  and  telling  the  other 
"you  must  do  this  and  that  and  then  we  will  co-operate." 
Unfortunately,  Mr.  Steinmetz  said,  most  of  the  serious 
efforts  made  in  this  direction  have  been  of  this  char- 
acter— the  employer  has  worked  out  plans  and  then 
asked  the  employees  to  co-operate  on  those  plans.  Very 
often  those  plans  have  been  good,  and  the  whole  scheme 
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would   have   been    satisfactory    if    it   could   have   been 
worked  out  jointly. 

Mr.  Steinmetz  criticized  welfare  work  which  is  based 
on  paternalism.  As  for  the  bonus  system,  this  has  the 
disadvantage  of  giving  a  share  in  the  profit  but  not  in 
management.  The  English  shop  committee  system  pre- 
sents the  difficulty  that  labor  unions  may  look  upon  the 
institution  of  such  committees  as  a  move  to  eliminate  the 
unions.  A  better  way  to  secure  co-operation  is  through 
the  wage  dividend,  which  Mr.  Steinmetz  described  as 
follows : 

Capital  is  entitled  to  a  fair  rate  of  interest  on  the  money 
invested,  and  labor  is  entitled  to  a  fair  rate  of  wages  for 
the  work  done.  All  profits  beyond  that  belong  to  capital 
and  labor.  These  should  be  divided  into  dividends  on  capi- 
tal stock  and  the  balance  into  dividends  on  labor  stock  as 
determined  by  yearly  wages.  This  system  is  in  operation 
in  a  number  of  corporations,  in  electric  utilities  companies 
and  others. 

It  lacks  provision  for  share  in  the  management.  We  could 
carry  it  further  and  recognize  labor  as  equivalent  to  capital 
and  give  the  labor  stockholder  the  same  right  as  the  capi- 
tal stockholder  in  the  management.  This  does  not  set  up 
rival  administration,  but  brings  about  joint  control  by 
evolution  and  not  by  revolution. 

How  far  should  employees  be  recognized  as  stockholders? 
There  are  many  things  that  show  that  only  those  who  have 
been  with  the  organization  for  a  number  of  years  should 
be  recognized  as  wage  stockholders.  We  could  set  the  limit 
at  ten  years.  The  labor  stockholders  would  not  be  many 
and  would  not  make  any  radical  change  in  industry,  and 
every  year  or  so  we  could  change  the  minimum,  going  down 
to  six  or  five  years.  This  would  eliminate  any  opposition 
except  from  the  extreme  socialists  who  refuse  to  recognize 
capital  at  all. 

Raising  Supervisory  Standards 

Mr.  Calder  expressed  the  conviction  that  only  through 
enlightened  and  energized  employers  and  their  fore- 
men in  industry  will  a  permanent  advance  be  made.  In- 
dividual organizations  sincerely  aiming  at  democracy  in 
their  industrial  relations  must  insure  that  their  fore- 
men are  instructed  and  willing  co-oi>erators,  and  the 
particular  technical  competence  for  which  they  were 
originally  selected  is  no  guarantee  of  this.  The  stand- 
ard of  executive  intelligence  and  sympathy  must  be 
raised. 

On  the  subject  of  "Organization  in  the  Settlement  of 
Industrial  Disputes,"  Mr.  Macy  said  in  part: 

It  is  of  the  utmost  importance  for  the  peaceful  and  pro- 
ductive development  of  industry  that  both  employers  and 
employees  should  be  thoroughly  organized  in  order  that 
trade  agreements  may  be  worked  out  between  them.  Before 
this  can  be  successfully  accomplished,  however,  employers 
must  place  in  the  hands  of  broad-minded,  experienced  men 
the  responsibility  of  formulating  and  carrying  out  their  la- 
bor policies.  Such  men  might  be  called  labor  advisers,  ad- 
ministrators, or  engineers. 

A  group  of  such  men  representing  the  manufacturers 
of  an  industry  should  meet  with  the  international  presi- 
dents of  the  unions  employed  and  in  conference  reach  an 
agreement  covering  the  questions  of  wages  and  hours  for 
the  entire  industry  or  for  districts.  Local  boards,  on  which 
the  employers  and  the  employees  should  have  equal  repre- 
sentation, should  then  be  set  up  for  the  purpose  of  estab- 
lishing local,  or  district,  working  conditions  and  of  in- 
terpreting the  detailed  application  of  the  wage  scale  to  in- 
dividual  plants. 

I  wish  especially  to  emphasize  the  fact  that  the  establish- 
ment of  such  committees  must  in  no  way  be  taken  as  an 
alternative  or  as  a  counter  weapon  against  agreements 
with  the  regularly  constituted  trade  unions,  for  no  plant 
committee  can  make  agreements  covering  competing  firms, 
nor  do  they  have  the  responsibility  of  an  organization  Ije- 
hind  them.  Above  all,  they  cannot  have  the  advantage  of 
being  guided  and  controlled  by  men  of  national  experience. 

Dr.  Eaton  declared  that  the  principles  of  representa- 
tion in  industry,  if  properly  applied,  will  make  a  new 


era  in  industrial  relations.  This  does  not  mean  that 
the  workers  are  to  manage  industry,  but  the  manage- 
ment will  no  longer  represent  only  capital.  It  will  rep- 
resent labor  as  well.  Dr.  Eaton  sees  a  marked  willing- 
ness on  the  part  of  employers  to  consider  plans  for 
eliminating  autocracy  in  their  business. 

The  subject  of  foreign  trade  problems  was  covered 
by  G.  A.  O'Reilly,  foreign  trade  expert  Irving  National 
Bank,  New  York,  N.  Y.  He  stated  that  the  tendency  of 
manufacturers  and  salesmen  to  force  their  views  and 
wares  upon  foreign  buyers  had  fortunately  been  largely 
checked,  and  the  American  view  had  been  broadened. 
He  emphasized  the  fact,  however,  that  remaining  prob- 
lems need  to  be  solved  without  delay. 


Causes  and  Prevention  of  Corrosion 
of  Pipe  Carrying  Hot  Water 

By  a  Process  of  "Deactivation"  Even  Water  Which 

Has  Considerable  Acidity  May  Be  Rendered 

Nearly  Non-Corrosive 

A  STUDY  of  the  causes  of  corrosion  of  pipe  carrying 
hot  water  led  to  the  development  of  the  Speller 
system  of  "deactivating"  water  by  the  removal  of 
oxygen.  This  was  mentioned  briefly  in  the  issue  of 
this  paper  for  March  8,  page  454.  Essentially  this  sys- 
tem, in  which  the  National  Tube  Company  is  inter- 
ested, consists  in  bringing  the  water  under  pressure  in 
contact  with  large  iron  surfaces  on  which  the  cor- 
roding action  takes  place  and  the  corroding  ability  of 
the  water  is  virtually  destroyed. 

The  company  has  reprinted  a  paper  read  before  the 
American  Society  of  Heating  and  Ventilating  Engi- 
neers last  year,  which  gives  details  of  the  process  and 
also  explains  in  simple  language  the  chemistry  involved. 
The  authors  show  that  any  water  may  be  distinguished 
by  the  terms  "active"  and  "inactive,"  the  quality  of 
activity  being  dependent  upon  certain  substances  which 
modify  the  universal  tendency  of  even  the  purest  water 
to  initiate  the  corrosion  process.  The  inherent  tend- 
ency of  pure  water  to  attack  metal  may  be  greatly  iaided 
when  gases  are  dissolved  in  it.  An  inactive  water  is 
one  that  does  not  appreciably  corrode  iron.  It  has  been 
demonstrated  that  an  inactive  water  after  a  few  min- 
utes aeration  becomes  capable  of  doing  great  damage  to 
iron. 

Every  metal  when  placed  in  water  is  subjected  to  a 
certain  fixed  tendency  to  go  in  the  solution,  and  the 
initial  reaction  in  corrosion  is  analogous  to  solution  in 
acids.  Water  exists  in  the  liquid  state  not  only  in  the 
form  of  its  molecule  but  also  as  ions,  which  are  formed 
by  the  breaking  up  of  the  molecule.  These  are  called  the 
hydrogen  and  the  hydroxyl  ions.  The  concentration  of 
the  former  in  the  water  determines  its  ability  to  at- 
tack iron.  The  ability  of  acids  to  attack  iron  is  due  to 
their  greater  tendency  to  ionize. 

While  the  tendency  of  iron  to  corrode  depends  to  a 
certain  degree  upon  the.  amount  of  acids  present  in  the 
surrounding  water,  corrosion  may  be  arrested  even  in 
distinctly  acid  water  by  deactivation.  Experiments  with 
this  process  of  deactivation  have  been  carried  on  now 
for  several  years  and  the  process  has  proved  to  be 
quite  effective.  The  development  of  the  process  illus- 
trates the  value  of  theory  in  its  application  to  prac- 
tical problems. 
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PLANTING  SCHEME  FOR  GROUNDS  AROUND  DOCK  STREET  SUBSTATION,  SCHENECTADY   ( N.  T. )    RAILWAY 


Planting  the  Grounds  Around  the 
Shop  or  Substation 

A  Commendable  Practice,  Carried  Out  at  Small 

Cost,  Illustrated  from  the  Experience  of 

the  Schenectady  (N.  Y.)  Railway 

THE  Dock  Street  substation  of  the  Schenectady 
Railway  is  not  situated  in  the  most  beautiful  part 
of  the  city,  but  F.  Palmatier,  superintendent  of  power, 
has  made  its  grounds  very  attractive  by  the  use  of  a 
simple  planting  scheme.  The  sketch  reproduced  shows 
the  idea  which  Mr.  Palmatier  had  in  view  and  the 
photographs  indicate  how  he  was  able  to  carry  out  his 
idea  at  very  small  expense.  The  photographs  were 
taken  after  the  foliage  had  begun  to  fall,  but  sufficient 
remained  to  indicate  the  extent  to  which  it  had  been 
possible  to  carry  out  the  plan  in  1918. 

For  the  back  hedge  100  American  arbor  vitae  plants 
were  set  24  in.  apart.  These  cost  14  cents  each.  The 
front  hedge  was  of  Japanese  barberry  planted  14  in. 
apart.  Four  hundred  plants  were  required  at  a  cost  of 
9  cents  each.  In  the  hedges,  at  intervals  of  25  ft.  Ca- 
talpa  Bungeii  trees,  grafted  on  6-ft.  stems  were  placed. 
They  cost  $1.25  each. 

Along  the  long  side  of  the  building  are  hardy 
hydrangeas,  4  ft.  apart,  with  salvia  between.  The 
hydrangeas  cost  12  cents  each.  At  the  front  entrance 
forty  roses,  costing  25  cents  each,  were  placed  on  2- 
ft.  spacing,  and  blue  spruce  trees  (Kosteriana),  costing 
$5  each,  were  planted  in  the  lawn.    Around  the  whole 


plot  are  small  beds,  3  ft.  x  7  ft.,  thirty-six  in  number, 
which  are  now  planted  with  100  tulips  each  for  early 
spring  bloom.  The  total  cost  of  these  was  $36.  The 
center  bed,  on  the  entrance  side,  contains  600  Darwin 
tulips,  for  early  spring  bloom,  and  it  cost  $12.  This  bed 
is  12  ft.  in  diameter. 

After  the  tulips  cease  blooming  the  bulbs  will  be 
lifted  and  brought  indoors  for  curing.  The  center  bed 
will  then  be  filled  with  cannas,  placed  12  in.  apart,  with 
a  row  of  salvia  similarly  spaced.  This  bed  will  be  set 
off  with  a  row  of  dusty  miller.  The  small  beds  will 
contain  annuals,  such  as  asters,  sweet  peas,  etc.,  with 
one  peony  bush  in  each  bed. 

The  first  planting  of  the  Dock  Street  substation 
ground  co.st  about  $155.  As  hot  beds  are  maintained 
behind  the  station  the  cost  of  the  small  annual  plants 
will  be  only  that  of  the  seeds.  All  labor  is  furnished  by 
the  regular  power  department  force. 


Safety  Cars  Satisfactory  in  Mansfield 

H.  A.  Cowgill,  superintendent  Mansfield  Public 
Service  &  Utility  Company,  Mansfield,  Ohio,  states  that 
the  safety  cars  operated  by  this  company  have  given 
great  satisfaction  to  all  parties  concerned.  There  is  a 
growing  desire  on  the  part  of  the  trainmen  to  operate 
the  new  cars,  not  only  on  account  of  the  slightly 
greater  wage  rate  but  because  the  men  find  themselves 
less  tired  at  night  than  they  did  when  operating  the 
larger  cars.  Several  men  entitled  by  seniority  to  day 
runs  prefer  night  runs  on  safety  cars. 


APPEARANCE  OF  THE  DOCK  STREET  SUBSTATION   GROUNDS  LAST  FALL 
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Some  Mysterious 

Car  Ailments 

Little  but  Important  Troubles  That  Tend  to 
Keep  Equipment  Men  Interested 

in  Their  Work 

\ 

CONTRIBUTIONS      ARE      I  NV  ITED     FROM       THE     FIELD 


A  Commutator  of  an  Interpole  Motor  That 
Insisted  on  Developing  Flat  Spots 

A  FEW  DAYS  after  the  motors  on  a  car  operating  in 
city  service  in  the  Middle  West  had  been  overhauled 
the  commutator  of  one  of  the  motors  developed  a  bad 
fiat  spot.  The  armature  of  this  motor  had  been  changed 
when  the  motor  was  overhauled  and  a  newly-rewound 
armature  had  been  installed.  The  flat  spot  was  re- 
moved by  turning  the  commutator  down  and  the  arma- 
ture was  again  put  back  into  the  motor  and  the  car  was 
returned  to  service.  After  two  weeks'  time  the  car 
again  came  into  the  shop  with  a  bad  flat  spot  which 
covered  from  five  to  six  bars  of  the  commutator.  As  it 
seemed  probable  that  a  mistake  had  been  made  in  wind- 
ing the  armature  this  was  removed  and  the  original 
armature  was  reinstalled  in  its  place.  The  connec- 
tions and  throw  of  the  leads  for  the  newly-rewound 
armature  were  checked  over  carefully  but  no  trouble 
was  found.  After  another  two  weeks'  service  of  the  car 
the  original  armature  came  back  with  a  very  bad  flat 
commutator.  The  commutation  of  the  motor  was 
watched  while  it  was  in  sen'ice  and  this  appeared  to  be 
sparkless  but  in  starting  there  appeared  to  be  a  heavy 
drag  so  that  the  motor  would  start  hard  with  a  heavy 
pull  on  the  line.  It  was  then  decided  that  there  must 
be  a  defect  in  the  field  or  in  the  connections  to  them, 
although  both  the  shop  foreman  and  master  mechanic 
were  certain  that  the  fields  had  been  reconnected  as  they 
were  before  overhauling.  However,  the  polarity  of  the 
field  coils  was  tested  and  it  was  found  that  one  of  the 
interpole  fields  was  reversed.  The  coil  was  changed  to 
give  the  desired  polarity  and  the  car  again  returned  to 
service.  No  further  trouble  was  experienced  with  flat 
spots  so  it  was  evident  that  the  remedy  was  effective. 


How  a  Balky  Car  Was  Cured 

A  HIGH-SPEED  interurban  car  operating  on  a  rail- 
way line  in  the  Central  Western  States  was  re- 
ported for  irregular  action  of  the  control  equipment. 
This  car  was  equipped  with  automatic  battery  type 
control  and  a  14-volt  storage  battery  was  used  to  sup- 
ply the  operating  current.  The  trouble  as  reported  was 
that  sometimes  the  control  equipment  would  notch  up 
I  only  to  the  second  series  resistance  point,  while  at 
i  other  times  the  equipment  would  operate  satisfactorily. 
A  representative  of  the  control  manufacturer  inspected 


the  equipment  for  a  possible  defect.  At  that  time,  how- 
ever, the  control  equipment  was  working  satisfactorily, 
and  nothing  unusual  was  found.  The  equipment  con- 
tinued to  operate  properly  for  nearly  a  month  after 
this  inspection.  Then  it  went  back  to  its  old  tricks.  The 
master  mechanic  of  the  road  took  the  case  under  his 
special  supervision  and  rode  on  the  car  for  two  days  in 
service  before  anything  unusual  occurred.  He  decided 
that  there  must  be  a  loose  connection  somewhere  and 
accordingly  had  the  car  shopped  for  detailed  investiga- 
tion. A  careful  inspection  was  made  of  all  terminals 
and  connections,  but  all  appeared  to  be  tight.  He  was 
just  getting  ready  to  have  the  car  rewired  as  a  last 
resort  when  his  attention  was  called  to  a  connection 
which  was  tapped  onto  the  lead  running  to  No.  2  line 
switch.  He  removed  the  tape  from  the  connection  and 
found  it  loose,  so  that  it  could  be  moved  back  and  forth 
on  the  wire  from  which  the  insulation  was  removed.  By 
operating  the  control  equipment  with  this  connection  re- 
moved, it  was  found  that  it  would  notch  up  only  to  the 
second  point,  while  with  the  wire  connected  firmly  to 
the  exposed  wire  the  control  equipment  would  notch 
up  to  its  proper  position.  The  wires  were  cleaned  care- 
fully and  again  resoldered  and  the  trouble  of  the  erratic 
action  was  overcome. 


Exceptional  Causes  for  Hot  Armature 
Bearings 

HOT  armature  bearings,  aside  from  the  annoyance 
they  cause,  are  the  most  costly  of  all  equipment 
troubles,  since  they  usually  result  in  excessive  damage 
to  the  armatures  through  rubbing  the  pole  faces.  One 
large  railway  experienced  a  large  amount  of  trouble 
from  this  source  on  some  new  motors  which  had  just 
been  placed  in  service.  Engineers  from  the  manufac- 
turer and  railway  company  at  first  thought  that  the 
trouble  might  be  caused  by  improper  packing  of  the 
bearings  or  the  use  of  inferior  waste.  Accoi-dingly,  all 
bearings  were  repacked  carefully  by  an  experienced  man 
and  the  highest  grade  of  waste  only  was  used,  but  the 
trouble  still  continued. 

In  checking  some  of  the  new  bearings  for  clearance 
before  they  were  placed  in  service  it  was  discovered 
that  the  bearings  were  not  round.  The  bearings  were 
intended  to  be  0.006  in.  larger  than  the  shaft.  When 
measured  across  one  axis  proper  clearance  was  found 
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but  when  measured  on  an  axis  at  right  angles  to  this 
there  was  no  clearance  at  all.  It  was  also  discovered 
that  the  bore  of  the  bearings  was  not  true  with  the 
housing  fit,  so  that  there  was  a  tendency  for  the  bear- 
ings to  bind  on  the  shaft.  The  diameter  of  the  bearings 
at  the  two  ends  was  also  not  the  same.  These  in- 
accuracies and  imperfect  machining  had  resulted  from 
the  jigs  in  which  the  bearings  were  machined,  allowing 
the  bearings  to  spring  out  of  shape  somewhat  due  to 
the  strain  of  machining.  All  bearings  were  accordingly 
removed  from  the  motors  and  carefully  rebored  and  the 
trouble  from  hot  armature  bearings  entirely  disap- 
peared. 


Use  As  Incubators  Does  Not  Improve 
Air  Brake  Equipment 

AVERY  uncommon  freak  accident  occurred  on  an 
electric  railway  which  puzzled  the  mechanical  de- 
partment for  some  time.  A  motorman  operating  one  of 
the  cars  had  a  collision  which  was  very  serious  and  did 
considerable  damage.  He  insisted  that  at  the  time  of 
the  accident  he  was  operating  his  car  very  carefully  and 
that  he  had  applied  the  brake  in  sufficient  time  to  have 
enabled  him  to  make  the  desired  stop  without  accident, 
but  that  the  brakes  apparently  did  not  operate  properly. 
The  air  brakes  on  the  car  were  subjected  to  a  very 
careful  inspection;  the  piston  travel  was  measured,  all 
adjustments  carefully  tested,  and  everything  was  found 
in  satisfactory  condition.  The  car  was  returned  to  serv- 
ice and  continued  to  operate  satisfactorily  for  several 
weeks,  when  again  it  had  an  accident  similar  to  the 
one  just  described.  It  was  then  decided  that  all  air- 
brake apparatus  on  the  car  should  be  dismantled  in  an 
endeavor  to  locate  the  cause  for  the  trouble.  Accord- 
ingly, the  entire  air-brake  apparatus  was  removed  from 
the  car  and  taken  apart. 

In  one  of  the  passages  of  the  triple  valve  there  was 
found  a  collection  of  eggs  which  had  been  deposited 
there  by  an  insect  and  were  developing.  As  they  spread 
out  and  grew  larger,  the  air  passing  through  the  pas- 
sage blew  them  into  one  of  the  ports  of  the  triple 
valve.  This  became  choked  and  caused  the  slow  ap- 
plication of  the  brakes.  The  action  of  releasing  the 
brakes,  or  of  another  application  cleared  the  obstiiic- 
tion  so  that  the  equipment  operated  properly.  Opera- 
tion continued  to  be  satisfactory  until  additional  eggs 
were  developed  so  as  again  to  choke  the  port  of  the 
triple  valve  and  prevent  the  passage  of  air. 


motorman's  brake  valve  and  on  removing  this  from  the 
car  and  taking  it  apart  a  small  piece  of  rubber  from 
a  gasket  was  found  stopping  up  a  port  on  the  seat 
of  the  valve.  This  piece  had  been  pinched  off  the 
gasket  by  careless  assembling  of  the  valve  and  was  the 
cause  of  the  trouble. 

Another  case  of  air-brake  failure  caused  in  a  similar 
manner  as  the  preceding  was  due  to  the  air-brake 
inspector,  in  assembling  a  hose,  allowing  the  end  of 
the  hose  connection  to  cut  the  inner  lining  so  that 
this  in  turn  completely  closed  the  end.  Owing  to  its 
unusual  character,  the  location  of  this  defect  baffled  the 
inspectors  for  a  considerable  time. 

Considerable  trouble  was  experienced  on  a  large  rail- 
way property  with  stiff,  or  hard-working,  brake  valves. 
But  a  short  time  would  elapse  after  they  were  lubricated 
before  they  would  be  reported  again  for  being  stiff. 
Tests  of  various  lubricants  were  made  but  it  was  not 
until  one  of  the  workmen  suggested  olive  oil  that  the 
desired  results  were  obtained.  This  might  be  considered 
as  an  expensive  lubricant  to  use  but  with  the  small 
amount  of  oil  required  and  the  freedom  from  troubles, 
the  results  easily  justified  its  use. 


Motormen  Are  Not  Always  to  Blame  for 
Rough  Operation 

THE  jerks  and  inconvenience  to  passengers  from 
the  sudden  starting  or  stopping  of  cars  are  most 
commonly  blamed  on  the  motorman  by  the  traveling 
public.  Some  of  these  are  caused  by  faulty  condition 
of  the  equipment  as  appears  from  the  following  experi- 
ences : 

On  returning  to  the  terminal  with  his  car  a  motor- 
man  reported  that  he  could  not  get  any  braking  effect 
from  a  service  application  of  the  brakes  and  had  con- 
tinually to  move  his  brake  handle  into  emergency  posi- 
tion to  stop  the  car.  This  resulted  in  exceedingly 
rough  operation  and  caused  severe  criticism  from  the 
passengers.     The  trouble  was  eventually  located  in  the 


Why  Manufacturer's  Test-Stand  Results 
Did  Not  Apply  on  the  Line 

AN  ELECTRIC  railway  that  was  just  placing  some 
newly  equipped  cars  in  service  experienced  con- 
siderable trouble  due  to  the  motors  flashing  over.  These 
motors  were  of  a  late  interpole  type  with  tapped-fleld 
control  and  the  flashing  occurred  during  the  operation  of 
the  tapped-fleld  position.  The  manufacturer's  engineers 
were  severely  puzzled  to  account  for  the  trouble  as  the 
motors  had  showed  exceptional  overload  capacity  on 
test  at  the  manufacturer's  plant.  The  operation  of  the 
equipment  in  service  was  watched  carefully  and  tests 
were  made  to  determine  the  maximum  temperature  rise 
of  the  motors  while  in  service.  All  appeared  normal 
and  the  temperature  rise  was  not  excessive. 

Meters  were  then  installed  in  some  of  the  principal 
circuits  and  readings  of  current  and  voltage  were  taken 
during  operation.  These  readings  showed  that  there 
was  an  abnormal  current  swing  in  passing  from  the 
full-fleld  to  the  tapped-fleld  position  of  the  control. 
The  resistance  of  the  two  parts  of  the  fields  was  then 
taken  and  it  was  found  that  instead  of  cutting  out  40 
per  cent  and  leaving  60  per  cent  in  circuit  on  the 
tapped-field  position  as  was  intended,  60  per  cent  was 
being  cut  out.  A  mistake  had  been  made  in  the  per- 
manent wiring  of  the  switch  group  at  the  manufac- 
turer's plant.  All  connections  had  been  made  according 
to  the  wiring  diagram  but  this  did  not  indicate  which 
were  the  large  and  which  the  small  portions  of  the 
fields.  The  trouble  was  corrected  by  interchanging 
the  two  outside  leads  to  the  motor  fields.  The  motor 
leads  were  disconnected  from  the  car  wiring  and  were 
pulled  back  through  the  motor  bushings  to  the  inside 
of  the  motors.  After  interchanging  the  two  outside 
field  leads  they  were  again  pulled  back  and  reconnected 
to  the  leads  running  to  the  switch  group.  This  pro- 
duced a  change  in  the  direction  of  rotation  of  the 
motors  so  that  the  car  moved  in  the  opposite  direction 
from  that  indicated  by  the  master  controller  and  to 
correct  this  the  leads  from  the  master  controller  to  the 
reverser  were  exchanged.  After  the  necessary  changes 
had  been  made  the  equipments  operated  satisfactorily. 
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Handling  Cars  with  Broken  Axles 

Detroit  United  Railway  Has  a  Pony  Truck  That 

Does  the  Work  of  an  Auto  Wrecking  Car 

Always  Ready  for  an  Emergency  Call 

BROKEN  axles  are  something  which,  as  the  saying 
goes,  "happen  in  the  best  of  regulated  families" 
or  in  this  case,  on  the  best  electric  railway  systems. 
For  years  studies  have  been  made  of  this  subject  but 
the  problem  still  remains  to  build  an  axle  of  efficient 
weight  that  is  positively  immune  against  breakage. 
Careful  watching  and  periodical  tests  make  it  possible 
to  remove  from  service  the  greater  number  of  im- 
perfect axles  before  an  actual  breakage  occurs,  but  as 
it  is  sometimes  impossible  to  detect  the  weakness  which 
later  results  in  an  emergency  call  for  assistance  or  a 
"pull  in,"  most  railways  find  it  advisable  to  provide 
themselves  with  some  form  of  equipment  to  be  used 
when  the  necessity  arises. 

The  Detroit  United  Railway  has  developed  a  pony 
truck  which  will  fit  any  type  of  electric  car  truck,  with- 
out the  use  of  any  bolts  for  fastening  it,  and  which 
enables  a  car  with  a  broken  axle  to  proceed  to  the  shops 
under  its  own  power  with  a  minimum  of  delay  to 
traffic. 

The  first  device  developed  was  a  skid,  but  this  has 
now  been  replaced  by  the  pony  truck  outfit  shown  in 
the  accompanying  figures.  Each  side  arm  is  made  up 
of  two  plates  separated  by  a  filler  plate,  riveted  in  place. 
A  chain  hook  slips  between  these  plates  at  the  free 
end  of  the  side  arms  and  a  chain  passing  over  the 
car  truck  and  fastened  on  either  side  by  the  chain 
hooks  supports  the  arms.  To  the  opposite  end  of  the 
side  arms  are  riveted  heavy  journal  castings,  8  in. 
in  length,  and  having  inserted  from  each  end  brass 
bushings  2i  in.  long,  which  leaves  a  3-in.  oil  well  be- 
tween the  bushings.  This  oil  well  is  packed  with  oily 
waste  to  insure  perfect  lubrication.  The  journals  of 
a  5-in.  axle,  fitted  with  14-in.  pony  wheels,  fit  into 
these  journal  boxes.  To  eliminate  some  weight  and 
provide  a  simple  means  of  handling  this  truck,  the  axle 
is  bored  hollow  2i  in.  in  diameter  and  to  a  depth  of 


minutes  for  two  men.  The  spacing  rod  is  first  removed. 
The  side  arms  are  then  taken  off  by  releasing  one  tail 
nut  on  each.  The  short  bar  is  used  on  each  end  of 
the  pony  axle  to  lift  it,  and  place  it  in  position  either 
behind  or  ahead  of  the  damaged  car  truck.  The  car 
truck  is  jacked  up,  the  side  arms  adjusted  with  chains 


u-Track    Line 

ASSEMBLY  DESIGN  OF  PONT  TRUCK  FOR  BROKEN  AXLES 

and  wooden  blocks,  the  spacing  rod  is  snapped  in  place, 
the  jacks  are  removed,  and  the  car  is  taken  under  its 
own  power  to  the  shops. 

Before  this  device  was  developed,  a  trolley  wrecking 
car  had  to  be  called,  and  the  damaged  car  was  pulled 
to  the  nearest  wye.     Here  the  car  was  jacked  up  and. 


METHOD    OF 


ADJIJSTIXG    i'ONV     TRUCK    TO     CAR     TRUCK 
WITH  A  BROKEN  AXLE 


DETROIT    AUTOMOBILE    WRECKING    CAR    WITH    PONT 
TRUCK  ATTACHED 


15  in.  To  keep  the  side  arms  at  proper  distance  a 
spacing  rod  is  set  in  a  socket  just  behind  the  pony 
wheels. 

This  pony  truck  outfit  is  carried  assembled  on  the 
automobile  wrecking  cars  for  the  city  lines,  and  on  the 
interurban  lines  the  outfit  is  carried  on  the  motor  cars 
of  work  trains. 

The  operation  of  placing  the  pony  truck  in  position 
under   the   car   truck   is   simple   and   takes   about   five 


a  new  truck  put  under  it.  This  meant  a  considerable 
delay  to  traffic  and  consumed  a  great  deal  to  time. 
Aside  from  the  saving  in  traffic  tie-up,  it  is  estimated 
there  is  a  saving  of  at  least  $20  per  car  in  labor  cost 
for  each  emergency  case  of  this  kind. 

Not  the  least  important  feature  in  dealing  with  such 
emergencies  is  the  wrecking  equipment.  A  trolley 
wrecking  car  is  subject  to  much  delay  in  arriving  at 
the  scene  of  trouble,  having  to  make  a  greater  mileage 
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and  having  to  come  to  a  stop  perhaps  1000  ft.  or  more 
from  the  wreck,  because  of  the  line  up  of  cars  between 
it  and  the  wreck.  This  then  makes  it  necessary  to  drag 
the  pony  wheels  and  wrecking  apparatus  this  additional 
distance  by  hand. 

For  this  purpose  the  Detroit  United  Railway  has  an 
automobile  wrecking  car,  the  body  of  which  was  built 
in  the  railway  company's  shops  and  placed  on  a  5-ton 
Packard  chassis.  The  chassis  cost  $4,500,  the  body 
?350,  and  the  wrecking  equipment  and  tools  with  which 
it  is  furnished  cost  $1,350.  The  equipment  consists 
of  one  set  of  pony  trucks  for  carrying  broken  axles, 
three  each  of  three  types  of  jacks,  four  sets  of  re- 
placing frogs,  two  sets  of  block  and  tackle,  500  ft.  of 
ll-in.  rope,  and  500  ft.  of  1-in.  rope,  wound  on  two 
reels  suspended  at  the  front  of  the  body,  together  with 
the  usual  complement  of  small  equipment,  such  as  lan- 
terns, crowbars,  splice  bars,  chains,  picks,  shovels, 
rubber  coats  and  boots  and  carbic  hand  lights.  This 
same  equipment  is  also  carried  on  motor  cars  of  work 
trains  on   interurban   lines. 

The  company  has  three  automobile  wrecking  outfits, 
two  of  which  are  lighter  than  the  one  described.  These 
cars  are  used  for  all  kinds  of  emergencies.  For  the 
car  described  there  are  two  competent  wrecking  men 
always  on  duty.  There  are  two  shifts  of  twelve  hours 
each,  so  the  truck  is  available  for  service  on  a  moment's 
notice. 

The  cost  of  the  pony  truck  outfit  is  approximately 
$200,  and  a  patent  on  it  has  been  applied  for. 


Is  the  Core  of  Stranded  Wire 
Disproportionately  Stressed? 

Actual  Stretch  of  Outside  Wires  Is  Greater  but 

Due  to  Their  Increased  Length  the  Per 

Cent  Stretch  Is  the  Same 

By  Paul  A.  B.  Sahm 

Associate  Electrical  Engineer  United  States  Bureau  of  Standards 

IN  AN  article  entitled  "Details  of  Line  Construction 
with  Special  Reference  to  Guying  and  Anchors"  by 
Charles  R.  Harte,  on  page  868  of  the  Electric  Rail- 
way JotTRNAL  for  Nov.  16,  1918,  the  assumpton  is  made 
that  the  center  wire  of  a  seven-wire  strand  takes  all  the 
load  at  first  and  breaks  long  before  the  others,  and  that 
it  should,  therefore,  not  be  counted  in  determining  the 
strength  of  the  entire  strand.  The  following  is  given  in 
the  hope  that  it  will  clear  up  a  misunderstanding  seem- 
ingly quite  common  among  engineers  regarding  the 
behavior  of  stranded  wires  in  tension. 

The  above  assumption  is  not  warranted  even  if  the 
strand  is  loosely  wrapped.  If  it  is  closely  wrapped  from 
the  .start  so  that  the  ratio  of  length  of  outside  to  inside 
wire  remains  constant,  all  wires  will  take  their  proper 
portion  of  the  load. 

Because  it  is  difficult  for  the  manufacturer  to  make 
up  a  long  strand  without  a  splice  in  any  one  wire,  most 
specifications  for  guy  strand  require  that  not  more  than 
one  wire  be  spliced  in  a  given  length  of  wire.  This 
splice  does  not,  of  course,  develop  the  full  strength  of 
the  wire,  and  in  order  to  "play  safe"  some  companies 
specify  that  the  guy  strand  with  one  wire  broken  shall 
meet  the  desired  rating.  This,  however,  is  no  reason 
for  "picking  on"  the  center  wire. 

Assume  a  seven-wire  strand  of  100  in.  length  clamped 
so  that  the  wires  cannot  change  their  relative  positions 


at  the  clamps  and  stretch  the  entire  strand  1  per  cent. 
Assume  the  outside  wires  wrapped  close  and  1  per  cent 
longer  than  the  inside  wire    (0.97  per  cent  listed  by 
American  Steel  &  Wire  Company) . 
Let  Lsi  =  stretched  length  of  inside  wire. 

Lto  =  stretched  length  of  outside  wire. 

Loi  =  original  length  of  inside  wire. 

Loo  ^=  original  length  of  outside  wire. 
Then  the  stretch  of  the  inside  wire  is 

Ls,   —  Loi  ---=  101  —  100  =  1  in.  =  1  per  cent. 
The  stretch  of  each  outside  wire  is 

L,o  -  Loo  =  101   X   1-01  —  100  X  1-01 

=  102.01  —  101  =  1.01    in.,    y*^    = 

1  per  cent  of  its  original  length. 

It  is  seen  that  although  the  actual  stretch  is  greater 
for  the  outside  wires  the  per  cent  stretch  is  the  same 
for  all  wires  when  wrapped  close,  and  it  is  also  evident 
that  this  will  hold  for  any  amount  of  stretch.  If  the 
wires  will  all  stand  the  same  total  per  cent  of  elongation 
they  must  all  be  equally  near  the  breaking  point  and 
will  break  at  the  same  time,  even  if  of  different 
diameters. 

Assume  now  a  similar  strand  with  outside  wires 
wrapped  loosely  and  1.2  per  cent  longer  than  the  inside 
wire  when  slack  and  1  per  cent  longer  when  under  ten- 
sion. Stretching  the  strand  1  per  cent  will  give  a  stretch 
of  the  inside  wire  of  1  per  cent  (evidently)  and  a 
stretch  of  the  outside  wires  of 

=  102.01  —  101.2  =  0.81  in. 

Lso  —  Loo  =  101  X  1-05  —  100  X  1-012 

0  81 
yj~2  =  0.8  per  cent  of  its  original  length. 

Up  to  this  point  the  inside  wire  has  stretched  25  per 
cent  more  than  the  outside  wires  and  is,  therefore, 
nearer  the  breaking  point,  but  this  condition  changes 
as  the  strand  is  stretched  further  as  may  be  seen  from 
the  following: 

Stretching  the  strand  5  per  cent  will  give  a  stretch 
of  the  inside  wire  of  5  per  cent  (evidently)  and  a 
stretch  of  the  outside  wires  of 

L,„  —  Loo  =  101  X  105  =-.  100  X  1012 
==  106.05  —  101.2  =  4.85  ih. 

A  R^ 

=  ;r  ■   2  ==  4.8  per  cent  of  its  original  length. 

At  this  point  the  inside  wire  has  stretched  only  4.2 
per  cent  more  than  the  outside  wires  as  compared  with 
25  i)er  cent  in  the  previous  case. 

"The  permissible  ultimate  elongation  of  the  com- 
ponent wires  of  the  strand  will  vary  over  a  much  wider 
range  than  this  so  that  there  is  no  reason  for  expecting 
the  center  or  any  other  wire  to  break  sooner  than  the 
others  and  the  center  wire  will  carry  only  its  proportion 
of  the  total  load. 

The  above  is  for  practical  conditions  and  shows  that 
even  for  loose  strands  the  inside  wire  is  only  very 
slightly  ahead  of  the  outside  wires  as  regards  breaking 
and  its  strength  certainly  cannot  be  neglected.  When 
testing  stranded  wire  to  the  breaking  point  all  wires 
are  found  to  break  at  the  same  instant  every  time  and 
this  is  also  found  in  the  field,  except,  of  course,  when 
the  wires  are  corroded  to  different  extents  or  are  not 
solidly  attached  at  the  ends. 


April  19,  1919 


Electric    Railway    Journal 


787 


c 

[ 

~ 

S^-'s 

.  n       ^  Pieces  ^"Sfd  Pipe.    S ' lonq 

'1 

J 

il  ;I  al  ;I  ;  ■  -'m-  - 

\ ^-^"-^  ■ .  ■ . 

c 

o 

V- 


(,'- 


Cut  out  with  oxyacsfylene  torch 
and  use  piece  remoi'ed  for  fid- 


I  DRAIN 
TARRBD  PAOrii/G  OUTLET 


i"''aBUSHIN6  with  h"THRE/ID 
DRILLED  OUT 

^i' NIPPLE  s'lONG 


PIG.   1 — DETAILS  OP  CONSTRUCTION  OF  PINION  HEATING  TANK  USED  IN  SHOPS  OF  UNITED  RAILWAYS  COMPANY 


Pinion  Heating  in  Shops  and 
Carhouses 

United  Railways  of  St.  Louis  Builds  Simple 

Equipment  for  Heating  All  Pinions 

Before  Installation 

WHEN  pinions  were  made  of  softer  materials  there 
did  not  seem  to  be  the  same  need  for  heating  them 
before  placing  them  on  the  motor  axles  as  now  exists 
with  the  harder  heat-treated  pinions.  This  has  been  the 
experience  at  the  shops  of  the  United  Railways  of  St. 
Louis,  where  it  has  been  found  that  the  present  grade 
of  pinion  when  placed  cold  on  the  axle  will  often  work 
loose. 

All  pinions  are  now  heated  by  this  company  before 
being  placed  on  the  axles.  To  accomplish  this  the  equip- 
ment, shown  in  Figs.  1  and  2,  has  been  installed  in  the 
main  shop.  This  heater  was  formerly  an  18-in.  x  72-in. 
high-pressure  air  storage  tank.  A  section  11  in.  x  54  in. 
has  been  cut  out  of  one  side  with  an  oxy-acetylene  torch 
and  this,  furnished  with  hinges,  a  handle  and  over- 
lapping strips,  forms  a  door  in  the  top  of  the  tank. 

A  steam  coil  lies  in  the  bottom  of  the  tank  under  a 
wire  grating  and  is  connected  to  a  main  steam  line  with 
a  pressure  of  150  lb.  A  gage,  a  J-in.  safety  valve  and 
a  check  valve  are  also  provided.  The  tank  is  further 
equipped  with  a  cold  water  inlet  and  a  drain  and  steam 
trap,  and  is  mounted  as  shown  in  Figs.  1  and  2. 


There  is  a  space  of  12  in.  above  the  grating  for  the 
water,  which  is  heated  to  a  temperature  of  212  deg. 
Fahr.  In  this  water  pinions  enough  for  the  day's  work 
are  placed  each  morning  and  removed  as  needed  by 
means  of  the  hooks  seen  behind  the  tank  in   Fig.   2. 


^-Slim  Channel 


Shop  Floor -^  11  Y 

PIG.    3— DETAILS    OP    PINION    HEATING    TANK    USED    IN 
CAR  HOUSES   OP   SAME   COMPANY 


FIG.    2 — PINION  HEATING  TANK  DETAILED   IN  PIG.    1 


FIG.   4— PINION  HEATING  TANK  OVER   FORGE 
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A  considerable  amount  of  pinion  changing  is  done  at 
the  outlying  carhouses  and  as  these  in  the  summer  are 
not  provided  with  steam  some  other  method  of  heating 
the  pinions  was  essential.  All  of  the  carhouses  are 
equipped  with  tools  for  making  minor  repairs  and  with 
a  blacksmith  shop  so  the  heating  equipment  shown  in 
detail  in  Fig.  3  and  by  photograph  in  Fig.  4,  was  ar- 
ranged to  heat  the  pinions  over  the  forge. 

This  equipment,  of  which  seven  outfits  are  being 
built,  consists  of  20  in.  cut  from  the  end  of  an  18-in. 
X  72-in.  air  storage  tank  by  means  of  an  oxy-acetylene 
torch  and  mounted  open  end  up  on  a  truck  built  as  shown 
in  Fig.  3.  This  little  pinion  heating  car,  as  it  might  be 
called,  operates  on  a  short  track  attached  to  the  forge 
so  that  when  the  latter  is  needed  for  other  purposes 
the  car  can  be  pushed  to  one  side  for  a  few  moments. 
Pinions  sufficient  for  the  day's  needs  are  placed  in  the 
tank  each  morning  and  removed  as  needed. 


Unique  Soldering  Tongs  Save  Much  Time  in 
Soldering  Connectors  to  Motor  Leads 

THE  use  of  a  knuckle-joint  or  screw-type  connector 
to  connect  the  motor  leads  to  the  car-body  leads 
of  electric  cars  is  universal  practice.  These  connectors 
are  usually  provided  with  a  saw  cut  along  the  side. 
In  order  to  solder  these  connectors  to  the  leads  they 
are  filled  with  solder  and  the  lead  is  inserted.  To 
prevent  the  solder  from  running  out  the  usual  method 
is  to  wrap  the  connectors  with  friction  tape  and  leave 
this  in  place  during  soldering  and  then  remove  it 
again  after  the  soldering  has  been  completed.  To  do 
away  with  the  necessity  for  taping  up  these  connectors 
the  soldering  tongs  shown  in  the  accompanying  illus- 
tration have  been  devised  by  Fred  Koebrich,  fore- 
man of  the  East  New  York  surface  shop  of  the  Brooklyn 
Rapid  Transit  Company.  These  tongs  are  provided 
with  a  long  jaw  on  one  side  which  fits  the  connector 
very  closely  and  provides  a  tight  joint  along  the  saw 


TONfi.S  FOR  .=;Or.I)ERING  CONNECTORS  TO  MOTOR  LEADS 

cut  where  the  solder  usually  runs  out.  By  using  these 
tongs  the  terminal  can  be  quickly  inserted  and  the 
soldering  completed  without  applying  tape  to  the  ter- 
minal. The  handles  of  the  tongs  are  made  exceptionally 
long  in  order  that  there  may  be  no  danger  of  their 
becoming  hot  while  soldering.  Where  connectors  have 
become  burned  or  have  a  rough  surface  a  layer  of 
friction  tape  laid  inside  the  tongs  will  fit  over  the  rough 
places  and  provide  a  tight  joint. 


Satisfactory  Method  of  Finishing 
Welded  Air  Compressor  Cylinders 

By  J.  D.  Pride 

Master  Mechanic  Nova  Scotia  Tramways  &  Power  Company. 
Ltd.,    Halifax,    N.    S. 

DURING  the  cold  weather  of  the  past  winter  we 
had  the  misfortune  of  having  our  Gardner  Rix 
motor-driven  air  compressor  cylinders  cracked  by  frost. 
This  compressor  was  used  at  our  quarries  for  furnish- 
ing the  air  necessary  in  drilling  rock.  The  cracks  were 
in  the  cylinder  proper  and  did  not  extend  to  the  outside 
of  the  water  jackets.     Owing   to   the  design   of   the 
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ARRANGEMENT   FOR   FINISHING   AND   SMOOTHING 
WELDED     AIR     COMPRESSOR     CYLINDERS 

cylinder  it  was  impossible  to  weld  from  the  outside, 
so  this  work  had  to  be  done  with  the  acetylene  process 
on  the  inside.  After  the  welding  operations  were  fin- 
ished, we  gave  the  cylinder  a  gas  test  by  plugging  all 
openings,  and  by  connecting  the  water  inlet  of  the 
water  jacket  to  a  gas  jet  by  means  of  a  rubber  tube. 
A  lighted  candle  was  then  passed  over  the  welds,  which 
proved  their  tightness. 

The  machining  and  smoothing  off  of  the  rough  sur- 
face left  by  the  welds  inside  the  cylinders,  without 
changing  or  losing  the  piston  size,  proved  a  greater 
problem  than  we  had  anticipated.  We  first  tried  to 
machine  the  cylinders  by  using  a  drill  press  with  a 
boring  bar,  but  owing  to  hard  spots  in  the  weld  and 
the  high  speed  at  which  it  was  necessary  to  operate, 
this  method  proved  unsatisfactory.  We  then  secured  an 
old  emery  wheel  and  ground  and  dressed  it  down  to  the 
exact  size  of  the  cylinder  bore.  A  mandrel  for  the  emery 
wheel  was  made  out  of  a  3-in.  bolt.  By  putting  this 
through  the  hole  in  the  wheel,  and  by  screwing  a  nut 
on  either  side  to  hold  it  in  place,  the  compressor  cylin- 
der was  clamped  to  the  table  of  the  drill  press  and 
by  means  of  the  hand-speed  spindle  the  emery  wheel 
was  worked  up  and  down  over  the  rough  spots  till 
they  were  smooth,  and  the  cylinders  were  in  as  good 
condition  as  when  received  from  the  factory. 
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New  Type  Airtight  Ash-pit  Door 

THE  American  Steam  Conveyor  Corporation,  Chi- 
cago, and  New  York,  has  produced  a  new  type  of 
ash-pit  door  as  the  result  of  careful  tests  and  study, 
covering  all  points  essential  to  successful  operation 
and  durability. 

An  ash-pit  door  should  be  of  ample  size  to  allow  easy 
removal  of  the  ashes  from  the  pit,  but  should  not  be 
unnecessarily  large.     If  too  large,  it  is  impossible  to 


AIRTIGHT  ASH-PIT  DOOR 

keep  the  door  from  warping  and  thus  leaking  air,  and 
it  is  also  too  heavy  to  be  handled  easily.  A  24-in.  x  36- 
in.  door  is  ample  for  the  largest  pit  and  this  is  the 
size  recommended  for  ordinary  use.  Three  other  sizes 
of  doors  are  also  built  of  the  same  general  design. 
These  are  in  size,  18  in.  x  18  in.,  22  in.  x  26  in.  and  24 
in.  X  24  in.  The  frame  of  the  American  ash-pit  door 
is  of  cast  iron  with  the  hinge  and  locking  lugs  cast  on. 
The  frame  is  of  an  angle  design  and  sets  well  back  into 
the  setting.  It  is  easily  fastened  into  the  pit  wall  by 
four  bolts,  one  in  each  corner.  The  door  itself  is  of 
heavy  cast  iron  and  is  provided  with  a  heavy  ventilated 
cast-iron  liner  to  prevent  contact  with  the  hot  ashes 
and  consequent  warping.  The  bearing  surface  of  the 
door  and  frame  is  carefully  machined  to  make  an  air- 
tight joint. 


Reduction  Gearing  for  Turbine  Users 

TERRY  reduction  gears,  manufactured  by  the  Terry 
Steam  Turbine  Company  of  Hartford,  Conn.,  are 
again  on  the  market,  not  having  been  obtainable  during 
the  last  year,  due  to  the  concentration  of  this  company 
almost  entirely  on  turbines  for  the  destroyers.  Al- 
though made  primarily  for  use  with  Terry  turbines,  the 
gears  alone  are  available  as  a  separate  speed-reducing 
mechanism. 

The  Terry  gears  and  pinion  are  of  the  stub-tooth, 
double-helical  type,  generated  to  true  form.  A  well- 
ribbed,  double-walled,  box-like  structure,  extending  the 
full  depth  of  the  case,  forms  a  rigid  support  for  each 
pair  of  bearings.  The  space  between  the  walls  acta 
as  a  water  jacket  for  cooling  the  oil.  The  ribs  between 
the  walls  act  both  as  stiffening  members  and  water 
baffles.  The  central  part  of  the  case,  directly  under  the 
gears,  forms  an  oil  reservoir  which  contains  sufficient 
oil  to  supply  not  only  the  gears,  but  also  the  turbine. 
The  bearings  are  split  horizontally  to  permit  their  re- 
placement without  removing  the  couplings. 

Oiling  is  provided  for  by  a  forced  feed  system,  the 
ring  oiling  system  having  been  found  unsatisfactory  for 
turbine  reduction  gear  bearings.  The  oil  pump  is  located 


well  below  the  oil  level  in  the  reservoir,  to  avoid  suction 
lift.  The  oil  is  pumped  from  the  reservoir  through 
short,  direct,  brass  piping  to  a  self-cleaning  strainer, 
thence  through  distributing  passages  to  large,  annular 
oil  pockets  around  each  bearing  shell,  and  through  the 
spray  pipe  from 
which  the  oil  is 
sprayed,  for  lubrica- 
tion of  the  gear 
teeth.  The  oil  pres- 
sure gage  is  located 
in  one  of  the  above- 
mentioned  annular 
oil  pockets  at  the 
most  distant  point 
from  the  oil  pump. 
The  pump  and  its 
bevel  gear  drive 
make  a  complete 
unit  without  stuffing 
boxes,  or  exposed 
running  parts.  The 
pump  gears  may  be 
removed  for  inspec- 
tion without  disturb- 
i  n  g  the  driving 
mechanism  or  oil 
piping,  and  the  bevel 
gears  may  also  be  inspected  by  removing  a  small 
cover.  The  gears  may  be  furnished  for  either  direction 
of  rotation,  the  only  change  being  location  of  the  oil 
spray  piping  to  lubricate  the  gears  above  or  below  the 
contact  point. 


NEW  TYPE  OF  REDUCTION 
GEARING 


Equipment  Inspection  on  a  Kilowatt- 
Hour  Basis 

THE  use  of  energy  meters  in  connection  with  in- 
spection of  equipment  was  discussed  by  W.  C.  Bolt, 
Bay  State  Street  Railway,  in  the  issue  of  this  paper 
for  March  22.  For  convenience  in  quickly  applying  for 
this  purpose  the  Econ- 
omy railway  meters  al- 
ready in  use  a  card  was 
devised  to  be  placed  over 
the  lower  part  of  the 
meter  dial  face,  on  which 
were  printed  the  read- 
ings corresponding  to  in- 
spection periods.  Since 
the  Bay  State  adopted 
this  plan  of  car  inspec- 
tion the  new  meters 
which  are  hereafter  sold 
to  be  used  for  equipment 
inspection  purposes  as 
well  as  a  means  for  in- 
ducing economical  car 
operation,  are  to  be 
equipped  with  the  set- 
back indicating  dials, 
as  shown  in  the  ac- 
companying illustration.  A  meter  may  have  one, 
two  or  three  of  these  inspection  dials,  as  the  plan  of  in- 
spection for  any  property  may  require.  On  each  dial  are 
two  pointers,  a  black  one  which  rotates  with  the  con- 
sumption of  energy  by  the  car,  and  a  red  one  which  is 


ENERGY      METER      EQUIPPED 

WITH    MECHANISM    FOR    USB 
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set  at  the  value  of  energy  consumption  corresponding 
to  which  an  inspection  is  to  be  made. 

The  inspection  dial  hands  are,  of  course,  geared  in 
with  the  meter  driving  mechanism,  but  they  can  be  re- 
set to  zero  by  means  of  reset  rods  with  knurled  heads 
projecting  from  the  bottom  of  the  case.  These  rods  are 
ordinarily  locked  but  can  be  released  by  use  of  a  key. 
They  are  pushed  upward  to  engage  the  spindle  carrying 
the  hands.  The  red  hands  are  set  by  opening  the  front 
cover  of  the  meter;  hence  cannot  be  tampered  with  by 
an  unauthorized  person.  With  this  scheme  of  inspec- 
tion all  that  is  necessarj^  is  to  tell  the  carhouse  forces 
to  hold  a  car  in  for  inspection  when  the  black  hand 
reaches  the  red  hand. 

The  plan  of  inspecting  equipment  on  a  kilowatt-hour 
basis  is  adaptable  to  any  electric  car  or  locomotive,  al- 
ternating or  direct  current.  On  one  large  property  it 
is  estimated  that  if  the  present  daily  brake  and  con- 
troller inspections  were  put  on  this  basis  it  would  be 
possible  to  reduce  by  50  per  cent  the  present  number 
of  inspections  without  changing  the  present  factor  of 
safety.  This  plan  for  car  inspection  has  been  de- 
veloped by  the  engineering  staff  of  the  Economy  Elec- 
tric Devices  Company,  general  sales  agents  for  the 
Economy  railway  meter. 


shaft  and  connecting  rod  are  of  drop  forgings,  and  auto- 
matic splash  lubrication  is  provided.  Their  construc- 
tion is  illustrated  in  the  accompanying  cross-section 
views. 


New  Line  of  Small  Air  Compressors 
for  Shop  Use 

THE  Inger soil-Rand  Company  of  New  York  has  re- 
cently placed  on  the  market  four  sizes  of  Imperial 
Fourteen  compressors.  The  capacity  of  these  compres- 
sors runs  from  3  to  45  cu.ft.  per  minute,  at  pressures 
up  to  100  lb.  per  square  inch.  The  small  compressors 
can,  however,  be  used  for  pressure  requirements  up  to 
200  lb.  per  square  inch.  They  are  single-acting  ma- 
chines of  the  vertical  type  built  for  belt  drive.    Where 


LONGITUDINAL  AND  CK0.S.S-SKCT10NS  OB"  SMALL  WATER- 
JACKETED  AIR  COMPRESSOR 

it  is  desired  to  drive  them  from  a  line  shaft,  both  tight 
and  loose  pulleys  are  supplied.  Where  the  use  of  in- 
dependent motors  is  desired  they  can  be  furnished  as  a 
complete  unit  with  the  motor. 

The  compressor  in  the  small  sizes  is  built  with  a 
ribbed  cylinder  for  air  cooling,  for  use  where  the 
service  is  intermittent,  and  with  water-cooled  cylinders 
of  the  reservoir  type  for  continuous  operation.  Larger 
machines  are  water-cooled  only. 

The  general  appearance  of  these  compressors  re- 
sembles somewhat  an  automobile  engine.     The  crank- 


Portable  Electric  Drill  Used  for 
Tightening  Bolts 

THE  accompanying  illustration  shows  a  method  that 
was  used  in  the  New  York  subway  for  tightening 
track  bolts  and  screw  spikes.  A  portable  electric  drill 
manufactured  by  the  Van  Dorn  Electric  Tool  Company, 
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'J'KIHTKNING   .V  SCREW  SPIKE  WITH  AN  ELECTRIC  DRILL 

Cleveland,  Ohio,  was  used  to  furnish  the  power.  A 
socket  wrench,  in.serted  in  the  tool  head  fits  over  the 
head  of  the  bolt  and  is  driven  in  the  same  manner  that 
a  drill  would  be  ordinarily.  This  provides  a  very  effi- 
cient and  rapid  method  for  doing  this  work. 


Tool  Tempering  by  Electric  Heat 

FOR  the  purpose  of  tempering  tools  the  Westing- 
house  Electric  &  Manufacturing  Company  is  using 
at  its  South  Philadelphia  Works  an  electric  furnace  in 
which  a  mixture  of  barium  chloride  and  salt  is  kept  in 
a  -fused  condition  and  at  any  desired  temperature  by 
means  of  electric  current.  The  furnace  consists  of  a 
cast-iron  cylinder  about  3  ft.  high  and  31  ft.  in  diam- 
eter packed  with  firebrick,  with  layers  of  asbestos.  The 
central  reservoir  is  12  in.  in  diameter  and  14  in.  deep. 
The  electrodes  are  set  in  the  walls  of  the  reservoir  and 
the  circuit  is  completed  at  starting  by  means  of  carbon 
sticks  placed  between  them.  Salt  is  fed  into  the  reser- 
voir and  when  it  is  fused  it  acts  as  a  conductor  and 
completes  the  circuit.  The  carbon  sticks  are  then  taken 
out  and  a  mixture  of  barium  chloride  and  salt  is  fed  in, 
the  final  proportions  being  about  60  per  cent  barium 
chloride.  The  furnace  throws  off  very  little  heat.  It 
operates  on  a  16-  to  30-volt  a.c.  circuit. 
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Scraping  of  Boiler  Tubes  in  the 
Boiler  Setting 

A  Casting  with  Openings  in  Front  or  Rear  Wall  of 

a  Boiler  Setting  Gives  Access  for  Scraping 

Off  Cinder  Deposit  from  Tubes 

IN  THE  average  boiler  plant  it  is  usual  to  operate  the 
boilers  at  considerably  above  their  rated  or  nominal 
capacity.  High  ratings  are  obtained  by  high  air  pres- 
sure under  the  grates,  the  efifect  of  which  is  to  lift  small 
particles  of  incandescent  coke  and  ash  from  the  grates 
which  are  carried  through  the  boiler  in  the  furnace 
gases.  A  certain  proportion  of  this  coke  or  ash  adheres 
to  the  bottom  and  sides  of  the  tubes  in  the  bottom  row 
immediately  above  the  fire. 

A  gradual  building  up  of  this  cinder  occurs  which 
cannot  be  dislodged  by  the  usual  soot  blowers  or  tube 
blowers,  nor  by  the  older  hand  lance  method,  and  the 
only  recourse  is  to  cut  the  boiler  out  of  service  and 
scrape  the  cinder  from  the  tubes  after  cooling  down 
the  furnace.  This  is  an  expensive  operation  and  would 
be  entirely  unnecessary  if  means  were  provided  so  that 
it  would  be  possible  to  scrape  this  cinder  off  the  tubes 
while  the  boiler  is  in  service. 

The  usual  tube-dusting  doors  provided  in  horizontal 
water-tube  boiler  settings  do  not  give  access  to  the 
under  side  of  the  bottom  row  of  tubes.  To  meet  this 
condition  the  Combustion  Engineering  Corporation 
offers  a  tube  scraping  device  illustrated  herewith,  the 
purpose  of  which  is  to  provide  openings  in  the  front 
or  rear  wall  of  a  boiler  setting  through  which  a  light 
hook  may  be  used  for  scraping  the  cinder  from  the 
bottom  and  sides  of  the  lowest  row  of  boiler  tubes. 


the  rear  header  of  a  horizontal  water-tube  boiler  of  the 
Heine  type,  support  the  weight  of  the  boiler  also.  The 
boxes  are  about  12  in.  deep  and  heavily  ribbed  vertically 
between  the  doors  or  openings.  When  installed,  the 
brickwork  is  so  laid  that  the  boxes  are  protected  from 
radiant  heat,  and  being  in  short  sections  of  21  in.  to 
35  in.  in  length  will  not  warp  and  twist  or  loosen  the 
brickwork  above  and  below.  Each  opening  is  covered 
by  a  swinging  door  or  cover,  also  of  cast  iron,  the 
lower  end  of  which  passes  behind  a  tapered  spring 
catch  which  can  be  adjusted  by  a  light  blow  of  a 
hammer  to  hold  the  door  tightly  against  the  box. 

When  cleaning  the  tubes  the  attendant  used  a  rod 
about  8  in.  diameter  and  10  ft.  to  12  ft.  long,  of  the 
same  shape  as  an  ordinary  fire  hook  with  one  prong 
about  5  in.  long. 


BOILER  SETTING  WITH  TUBE   SCRAPING   DEVICE 
INSTALLED 

These  boxes  are  made  in  sections  of  three,  four  and 
five  doors  which  are  spaced  the  same  distance  apart 
as  the  boiler  tubes  in  the  boiler  in  which  they  are 
installed.  Two  or  more  sections  are  bolted  on  angles 
or  Z-bars  along  the  top  and  bottom  sides  providing 
one  opening  or  door  for  each  space  between  tubes. 
The  castings  are  of  sufficient  strength  to  support  the 
brick  wall  above  them  and  they  will,  when  placed  under 


Trolley  Wire  Suspension  with  Grid 
Resistor  Insulators 

ANEW  trolley  wire  insulator  has  recently  been  in- 
troduced by  the  General  Electric  Compaoy  of 
Schenectady,  N.  Y.  This  is  called  type  P-2,  and  consists 
of  two  duplicate  porcelain  insulators,  a  malleable  iron 
yoke,  a  stud  bolt,  together  with  insulating  and  locking 
washers.  The  particular  feature  is  the  renewable  por- 
celain insulation,  which  replaces  the  usual  molded  in- 
sulating material.  Many  electric  railways  using  G.  E. 
equipment  are  already  using  these  porcelain  insulators 
for  supporting  the  grid  resistors  underneath  electric 
cars.  For  such  roads 
there  may  be  a  cer- 
tain economy  effect- 
ed by  carrying  the 
insulator  in  stock 
for  imore  than  the 
one  purpose.  The 
malleable  iron  yoke 
has  reinforced  lugs 
for  holding  the  span 
wire,  and  is  reversi- 
ble, so  that  it  may 
be  used  with  the 
lugs    turned     either 

up  or  down,  as  preferred.  The  stud  bolt  passes  down 
through  the  center  of  the  insulator.  By  rotating  this, 
the  ear  will  be  drawn  up  tight  against  the  bottom  of  the 
suspension,  with  the  ear  properly  aligned  with  the  trol- 
ley wire,  regardless  of  its  angle  with  the  cross-span  wire. 
A  lock  washer  under  the  head  of  the  stud  prevents 
the  same  from  loosening  and  backing  out.  All  metal 
parts  are  protected  against  corrosion  by  electric  oven 
sherardizing. 


NEW  TROLLEiT  WIRE  SUSPENSION 


Cuban  Engineers  Organize 

On  Feb.  21,  1919,  there  was  formed  in  Cuba,  with 
headquarters  at  Havana,  an  "Association  of  Members 
of  American  National  Engineering  Societies."  The 
society  has  been  incorporated,  and  it  will  include  mem- 
bers of  engineering  societies  within  reach  of  head- 
quarters. It  is  planned  to  meet  about  four  times  each 
year  at  a  dinner  or  breakfast,  or  on  an  excursion,  the 
idea  being  to  emphasize  the  social  rather  than  the  techni- 
cal side  of  the  engineer's  life.  About  thirty  men  from 
Havana  and  vicinity  attended  the  organization  meeting 
and  a  larger  attendance  is  expected  at  the  first  regular 
meeting  to  be  held  soon. 
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Committee  on  Public  Utilities 
Organizes 

U.  S.  Chamber  of  Commerce  Names  Individuals  to 

Report  on   Utility   Question — Committee 

Meets  and  Adopts  Program 

THE  Chamber  of  Commerce  of  the  United  States 
has  created  a  committee  on  public  utilities,  which 
had  its  first  session,  for  organization  purposes,  at  the 
headquarters  of  the  national  chamber  in  Washington 
on  April  16.  The  committee  is  composed  of  eleven 
members  as  follows: 

Lewis  E.  Pierson,  Irving  National  Bank,  New  York, 
(chairman) ;  Henry  G.  Bradlee,  president.  Stone  &  Web- 
ster Management  Corporation,  Boston,  Mass.;  Arthur  W. 
Brady,  president.  Union  Traction  Company,  of  Indiana, 
Anderson,  Ind. ;  F.  B.  DeBerard,  director  of  research.  Mer- 
chants' Association,  New  York;  P.  H.  Gadsden,  vice-presi- 
dent. United  Gas  Improvement  Company,  Washington,  D.  C. ; 
E.  K.  Hall,  Electric  Bond  &  Share  Company,  New  York; 
Albert  W.  Harris,  president  Harris  Trust  &  Savings  Bank, 
Chicago;  Charles  L.  Harrison,  Chief  of  Ordnance,  Cincin- 
nati District,  Cincinnati,  Ohio;  J.  W.  Lieb,  vice-president. 
New  York  Edison  Company,  New  York;  P.  W.  Myers, 
president,  St.  Paul  Association  of  Public  and  Business  Af- 
fairs, St.  Paul,  Minn.;  James  S.  Havens,  Eastman  Kodak 
Company,  Rochester,  N.  Y. 

The  Washington  representative  of  the  Electric 
Railway  Journal  reports  that  after  the  meeting  it  was 
evident  that  the  committee  was  very  much  alive  to  the 
public  utility  situation  in  the  country,  particularly  as 
it  affects  the  electric  railway  companies  and  the  power 
companies  affiliated  with  them.  A  very  elaborate  pro- 
gram for  assisting  the  public  utilities  of  the  country 
was  laid  out  by  the  committee,  although  its  details  can- 
not be  published  until  the  committee  frames  its  report, 
which  is  to  be  made  to  the  directors  of  the  national 
chamber.  Nevertheless,  it  is  stated  that  the  committee 
plans  to  call  speakers  of  national  prominence  to  the 
coming  annual  convention  of  the  national  chamber  in 
St.  Louis,  at  which  a  public  utility  section  will  be  es- 
tablished, as  the  committee  fully  realizes  that  the  prob- 
lems of  the  public  utilities  are  among  the  most  serious 
of  the  reconstruction  period  of  the  nation,  and  require 
immediate  consideration  and  solution. 

Public  Utility  Data  to  Be  Compiled 

At  the  St.  Louis  convention  it  is  expected  that  the 
committee  will  have  speakers  representing  the  banking 
interests,  the  views  of  labor,  representatives  of  munici- 
pal leagues,  mayors  of  cities  and  others.  After  the 
convention,  the  committee  purposes  to  compile  authorita- 
tive data  on  public  utility  matters,  so  that  material  for 
a  referendum  may  be  sent  to  the  national  chamber's 
membership.  Then,  it  is  planned,  a  report  will  be  formu- 
lated by  the  committee,  to  be  forwarded  to  each  chamber 
of  commerce  throughout  the  United  States,  particularly 
to  local  chambers  of  commerce,  to  enlist  the  interest 
of  all  who  desire  to  work  out  various  phases  of  public 
utility  problems. 

The  committee,  it  was  informally  stated,  came  more 
or  less  to  the  conclusion  or  belief,  in  general,  that  mere 
increases  in  fares  will  not  solve  public  utility  problems, 
and  that  it  will  be  necessary  to  obtain  relief  from  taxes, 
such  as  paving  taxes  and  other  local  taxes,  to  get 
public  opinion  in  support  of  skip  stops,  and  to  work 
out  other  economies  which,  it  is  believed,  are  not  always 
possible  now  under  the  control  of  public  utility  com- 
missions. 


A  Portable  Dispatcher's  Office 
at  Youngstown 

A  New  Plan  for  Facilitating  the  Handling  of  Fare 

Boxes  and  Car  Records  Was  Inaugurated 

on  March  1 

ON  THE  Youngstown,  Ohio,  city  lines  until  recently 
a  condition  existed  which  made  it  necessary  for  the 
company  to  devise  a  movable  dispatcher's  or  fare-box 
oflSce.  The  circumstances  were  these :  It  was  formerly 
the  custom  to  remove  the  Cleveland  fare  boxes  from 
the  cars  at  the  Public  Square  where  the  used  boxes 
were  placed  in  the  treasury  of  the  Youngstown  Munici- 
pal Railway  and  empty  boxes  were  supplied  to  the  cars. 
The  cars  have  some  little  distance  to  go  before  reaching 
the  operating  yards  and  carhouses  where  they  are  stored 
and  on  the  way  they  take  in  a  number  of  fares.  The 
cars  thus  reach  the  yards  with  some  money  in  the  fare 
boxes,  and  it  proved  very  difficult  to  prevent  theft  of 
this  money.  Although  the  yards  are  well  patroled  for 
general  purposes  the  supervision  could  not  be  close 
enough  to  prevent  the  robbing  of  the  boxes. 

Fare-Box  Car  Constructed 

To  overcome  the  above  difficulty,  and  also  to  facili- 
tate the  handling  of  records  on  the  cars,  a  new  plan  was 
put  into  effect  on  March  1  which  involves  the  use  of  a 
portable  dispatcher's  or  fare-box  car  stationed  at  the 
Haselton  operating  carhouse  from  which  all  Youngs- 
town cars  operate.  This  car  is  placed  on  the  first  track 
off  the  main  line  at  the  entrance  to  the  carhouse  when 
the  cars  are  coming  in  during  the  evening  and  early 
night.  All  inbound  cars  stop  at  the  fare-box  car,  and 
the  fare  boxes,  car  reports,  trip  sheets  and  time  cards 
are  removed  by  the  dispatcher  and  placed  in  the  car. 
This  is  furnished  with  fare-box  racks  along  the  side 
and  a  desk  for  the  dispatcher.  The  car  is  an  old  single- 
truck  car  from  which  the  seats  were  removed.  On  re- 
ceiving the  fare  boxes  the  dispatcher  gives  the  con- 
ductors receipts  for  them. 

When  all  the  runs  are  in,  about  2.30  a.m.,  the  fare-box 
car  is  run  to  the  Public  Square,  where  the  loaded  cash 
boxes  are  delivered  to  the  accounting  room  of  the  treas- 
ury department  and  empty  cash  boxes  are  received  and 
placed  in  the  fare  boxes.  The  car  is  then  run  to  the 
operating  yard,  about  1000  ft.  west  from  its  first  loca- 
tion, where  it  is  placed  on  the  No.  1  track 
off  the  main  line.  All  cars  operating  out  of  the  yards 
and  carhouse  in  the  morning  pass  this  point 
and  receive  empty  fare  boxes  and  fresh  trip  sheets 
for  the  day's  operation.  Each  conductor  gives  a 
receipt  for  his  empty  fare  box. 

The  question  might  be  raised  as  to  why  a  fixed  office 
would  not  have  served  the  same  purpose  as  the  car. 
It  could  not  be  used  in  this  case  because  all  cars  operate 
into  one  carhouse  and  out  of  both  the  carhouse  and  the 
yard.  Hence  portability  was  necessary.  It  might  be 
mentioned  also  that  between  the  time  of  the  last  run 
in  and  the  first  car  out  the  dispatcher  uses  his  time  in 
checking  time  slips,  car  report  cards  and  fare  boxes. 
Obviously  with  this  plan  no  thieving  is  possible  and  an 
excellent  opportunity  is  afforded  for  casual  inspection 
of  the  fare  boxes.  The  plan  described  was  worked  out 
by  R.  Moses,  assistant  general  superintendent  of  the 
company,  which  is  a  subsidiary  of  the  Mahoning  & 
Shenango  Railway  &  Light  Company. 
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Letters  to  the  Editors 


Mr.  Schaddelee  Defends  His  Plan 

United  Light  &  Railways  Company 

Grand  Rapids,  Mich.,  April  16,  1919. 
To  the  Editors : 

In  your  issue  of  April  12,  on  page  747,  there  is  an 
article  signed  "Traffic  Engineer."  This  article  is  a 
comment  on  my  proposed  plan  of  charging  for  street 
car  fares. 

If  you  had  republished  my  entire  article,  so  that 
"Traffic  Engineer"  could  have  read  it,  he  would  know 
that  in  my  article  I  called  attention  to  the  injustice  of 
charging  the  same  fare  to  the  short-distance  rider  as 
to  the  long-distance  rider.  The  paragraphs  I  refer  to 
are  as  follows: 

The  inherent  injustice  and  inequity  of  any  straight  fare 
schedule  is  that  it  charges  the  same  fare  to  all  passengers, 
regardless  of  the  distance  they  ride  and  regardless  of  the 
number  of  times  they  ride  per  year  or  month.  There  has 
been  some  deviation  from  a  straight  fare  basis  by  the  sale 
of  six  tickets  for  a  quarter,  etc.,  but  these  deviations  have 
been  few  and  have  not  removed  the  inherent  injustice  of 
the  straight  fare  schedule.  Theoretically  and  as  a  matter 
of  equity  and  justice,  the  prices  charged  for  street  car 
service  should  be  based  upon  two  factors,  viz. — first,  the 
distance  that  the  passenger  rides,  and  second,  the  number 
of  times  the  passenger  rides  per  year  or  per  month.  The 
unfairness  of  charging  a  passenger  the  same  fare  for 
riding  half  a  mile  as  for  riding  from  5  to  8  miles  is 
readily  appreciated  and  understood  by  everyone.  For  that 
reason  there  has  always  been  much  earnest  discussion  in 
regard  to  ways  and  means  to  eliminate  this  injustice,  or 
at  least  reduce  it,  and  as  a  result  we  have  the  zone  system. 

It  is  not  my  purpose  to  discuss  this  injustice  of  the  fixed 
fare  in  connection  with  the  distance  of  the  ride,  as  this 
injustice  cannot  be  solved  apparently  without  the  zone  sys- 
tem, with  its  undesirable  results  in  causing  a  congestion 
of  population.  The  much  greater  injustice,  to  my  mind, 
is  the  injustice  of  the  fixed  fare  as  applied  to  a  passenger 
who  uses  the  street  car  service  say  five  or  ten  times  per 
month,  and  the  passenger  who  uses  it  from  40  to  100  times 
a  month. 

I  believe  "Traffic  Engineer"  and  a  good  many  other 
railway  men  have  attributed  decreases  in  riding  to 
increased  fares,  when  in  many  cases  the  decreased 
riding  was  due  to  other  causes,  and  only  a  small  portion 
of  it  due  to  the  increased  fare.  In  Cedar  Rapids,  Iowa, 
our  company  was  voted  a  6-cent  fare  by  a  direct  vote 
of  the  people,  yet  for  January,  the  first  month  when 
the  increase  was  in  effect,  our  total  passenger  revenue 
increased  26  per  cent,  and  the  number  of  passengers 
carried  increased  9.4  per  cent.  In  February,  1919,  as 
compared  to  February,  1918,  the  increase  in  total  pas- 
senger revenue  was  23  per  cent,  and  the  number  of 
revenue  passengers  carried  increased  1.4  per  cent,  yet 
during  these  same  two  months  we  had  other  street 
railway  companies,  where  the  fare  had  not  been  in- 
creased at  all,  showing  decreases  in  number  of  passen- 
gers carried. 

My  plan,  as  outlined  in  my  article,  is  proposed  in  lieu 
of  a  straight  7-cent  fare  and  provides  for  increases 
in  the  fares  collected  from  every  passenger.  The  casual 
rider  will  pay  10  cents  just  as  easily  as  he  will  5  cents, 
when  it  becomes  necessary  or  convenient  for  him  to  use 
the  street  car,  but  the  regular  rider,  especially  the 
regular  short-distance  rider,  is  very  apt  to  discontinue 
riding  if  he  has  to  pay  7  cents  every  time  he  rides. 

Under   my   plan    the   total    increase    to    the    regular 


rider  would  be  50  cents  per  month,  no  matter  how  many 
times  he  rode.  The  large  majority  of  the  people  who 
ride  during  the  peak  hours  are  daily  riders  who  ride 
to  and  from  their  residence  to  their  place  of  occupa- 
tion. These  people  are  not  responsible  for  the  fact  that 
as  a  rule  all  places  of  employment  start  work  at  prac- 
tically the  same  time,  and  I  can  certainly  see  no  justice 
in  penalizing  them  because  they  ride  during  the  peak 
hour,  as  they  cannot  help  themselves  in  that  regard. 

My  plan  was  not  offered  as  a  cure-all,  or  as  an  abso- 
lutely perfect  system  of  charging  for  street  car  trans- 
portation. I  merely  offered  it  as  an  improvement  over 
the  old  straight  fare  plan. 

"Traffic  Engineer"  seems  to  think  that  I  do  not  appre- 
ciate the  wrong  principle  of  the  flat  fare  as  applied 
to  long  and  short-distance  riders.  As  I  have  stated 
before,  if  he  had  read  my  whole  article  he  would  know 
better.  I  know  of  no  other  way  of  getting  rid  of  this 
injustice  except  by  the  institution  of  a  zone  system, 
which  is  impracticable  in  its  application  in  the  smaller 
towns,  and  which  in  fact  is  very  objectionable  in  big 
cities  also,  first,  because  it  congests  population,  and 
second,  because  it  would  cause  a  lot  of  opposition  on 
the  part  of  wage  earning  and  salaried  employees  who 
have  bought  homes  in  the  outlying  districts  of  these 
cities  where  they  can  buy,  build  and  live  cheaply,  and 
which  action  they  took  on  the  expectation  that  the 
straight  nickel  fare,  having  been  in  use  for  many  years, 
would  not  be  changed. 

"Traffic  Engineer"  should  know  that  the  great  major- 
ity of  casual  riders  ride  between  the  peak  hours,  and  if 
he  will  make  a  check  of  the  number  of  passengers 
riding  and  the  number  of  passengers  carried  per  car 
between  the  peak  hours,  he  will  find  that  the  only 
reason  that  these  riders  are  desirable  at  all  is  because 
the  companies  have  to  run  these  street  cars  in  accord- 
ance with  franchise  regulations,  regardless  of  profit, 
and  that  the  only  reason  that  the  company  can  afford  to 
run  these  cars  during  these  hours  is  due  entirely  to 
the  fact  that  during  the  peak  hours  the  cars  are  loaded. 

Heretofore  the  street  car  companies  have  followed 
the  senseless  method  of  giving  low  fares  during  the 
peak  hours,  by  issuing  school  children's  and  working- 
men's  tickets,  good  only  during  the  rush  hours.  Under 
my  plan  the  passenger  who  rides  the  oftenest  gets  the 
lowest  fare,  no  matter  at  what  time  of  the  day  he 
rides. 

"Traffic  Engineer"  is  also  mistaken,  in  my  opinion, 
as  to  the  discouragement  of  the  casual  rider  by  in- 
creasing his  fare.  Now-a-days  the  casual  riders  are 
very  largely  composed  of  visitors  to  a  city,  including 
traveling  men,  and  the  people  owning  automobiles,  who 
use  the  street  car  when  the  weather  is  very  inclement, 
when  the  streets  are  impassable,  or  when  their  auto- 
mobile is  out  of  commission.  These  people  will  pay  10 
cents  just  as  quickly  as  they  will  a  nickel,  for  many 
of  them  are  willing  to  take  a  taxi  which  will  cost  them 
ten  to  twenty  times  as  much  as  a  10-cent  street  car 
fare.  The  street  car  companies  need  additional  net 
revenue,  and  if  they  can  obtain  it,  it  does  not  make 
any  difference  whether  there  is  an  increase  or  a  de- 
crease in  the  number  of  passengers  carried.  Deprecia- 
tion, interest  and  dividends  can  be  paid  only  from 
what  is  left  of  the  gross  revenue  after  the  operating 
expenses  and  taxes  have  been  taken  care  of. 

"Traffic  Engineer"  states  that:  "A  successful  fare 
increase  must  have  two  elemental  qualifications ;  it  must 
app'y  to  a  sufficient  number  of  patrons  to  provide  an 
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appreciable  gain  in  gross  revenues  despite  the  inevitable 
decreases  in  patronage,  and  it  must  conserve  net  earn- 
ings by  affording  a  minimum  of  discouragement  to  the 
most  profitable  classes  of  patrons."  I  claim  that  my 
plan  includes  both  of  these  qualifications.  There  are  two 
other  vital  considerations  to  be  considered,  namely,  the 
plan  must  provide  for  the  minimum  of  trouble,  delay 
and  inconvenience  to  the  passengers  and  to  the  con- 
ductors, so  as  not  to  slow  up  the  headway  of  the  cars. 
My  plan  also  provides  for  these  qualifications. 

"Traflfic  Engineer"  and  all  street  railway  operators 
must  remember  that  the  public  authorities  and  the  pub- 
lic in  general  have  their  own  ideas  in  regard  to  street 
car  fares,  and  that  we  as  street  car  operators  cannot 
simply  fix  these  fares  in  accordance  with  our  own 
notions.  At  any  rate,  even  the  increase  of  a  straight 
5-cent  fare  to  6  cents,  does  not  necessarily  mean  a  loss 
in  riding  as  is  shown  by  our  experience  in  Cedar  Rapids, 
Iowa.  The  amount  of  riding  is  determined  by  the  fre- 
quency of  service,  and  the  quality  and  comfort  of  the 
cars,  rather  than  by  the  question  of  whether  the  rider 
has  to  pay  5  or  6  cents  for  his  ride. 

I  am  sure  the  great  majority  of  automobile  owners 
would  not  use  the  street  cars  daily,  even  if  they  were 
carried  for  nothing,  and  certainly  no  one  would  claim 
that  it  is  cheaper  for  people  to  drive  to  and  from  work 
in  an  automobile,  even  as  compared  to  a  straight  10- 
cent  fare.  I  know  many  automobile  owners  here  drive 
their  cars  down  in  the  morning  and  back  at  night,  and 
they  have  to  pay  20  cents  a  day  for  parking  privileges. 
R.  Schaddelee,  Vice-President. 


Mr.  Ford  Ought  to  Have  a  Heart 

To  the  Editors :  ^"^  ^««^  ^"^'  ^P"'  ^^'  ^^^^- 

Henry  Ford's  promised  novelty  in  surface  car  design 
may  prove  to  be  a  wonderful  boon  to  the  electric  railway 
operators,  but  pending  its  commercialization  I  wish  that 
Henry  would  quit  knocking  the  industry.  We  who  are 
connected  with  electric  railways  must  admit  that  at 
present  we  are  down,  if  not  out,  and  while  our  noses  are 
rubbing  the  resin,  it  isn't  fair  for  Mr.  Ford  to  slam  us 
with  a  lot  of  phoney  statistics  such  as  were  used  to 
bolster  up  the  erstwhile  crusade  of  the  gallant  young 
jitney  bus  against  the  old  and  wicked  electric  car. 

Mr.  Ford  reproves  the  electric  railways,  through  an 
Electric  Railway  Journal  interview,  for  their  absurd 
practice  of  carrying  around  ten  times  as  much  car 
weight  as  passenger  weight — such  as  would  be  the  case, 
I  presume,  with  a  12,000-lb.  one-man  car  accommodating 
fifty  rush-hour  passengers.  This  works  out  (unless  I, 
also,  have  become  a  little  loose  in  my  methods  of 
thought)  to  240  lb.  per  passenger,  which,  incidentally, 
is  just  about  what  Mr.  Ford's  own  automobile  (the  one 
that  he  sells ;  not  the  one  he  drives)  will  weigh  per  pas- 
senger, unless  someone  rides  a-straddle  on  the  radiator. 
Be  that  as  it  may,  Mr.  Ford's  accusation  of  10:1  ratio 
leaves  us  on  the  horns  of  a  dilemma;  either  Mr.  Ford 
has  used  the  wrong  scale  on  his  slide  rule  or  else  he 
figures  rush-hour  patrons  at  24  lb.  each !  Or  perhaps  he 
was  referring  to  our  worst  mistakes  in  city  car  design 
which  were  built  so  long  ago  that  we  are  almost  ashamed 
to  acknowledge  remembrance  of  the  weight  of  46,000  lb. 
Here  the  capacity  of  100  and  the  aforesaid  10:1  ratio 
would  give  us  a  weight  for  our  rush-hour  patrons  of 
exactly  46  lb.  apiece. 


Part  of  our  foolish  practice  in  this  regard,  according 
to  Mr.  Ford,  is  due  to  our  error  in  adhering  to  5-in. 
axles  when  a  2-in.  diameter  in  Mr.  Ford's  new  steel 
would  be  sufficient.  A  word  on  this  new  steel  is  war- 
ranted. The  antiquated  metal  called  for  by  our  Associa- 
tion standards  has  an  elastic  limit  reaching  up  to  60,000 
lb.  The  beam  strength  of  circular  cross-sections  varies 
as  the  cube  of  the  diameter,  and  the  cube  of  5  is  fifteen 
times  the  cube  of  2 ;  so  that  the  metal  in  Mr.  Ford's  new 
2-in.  axle,  which  surely  is  to  be  as  strong  as  our  out-of- 
date  5-in.  monstrosity,  evidently  will  have  an  elastic 
limit  of  900,000  lb.  per  square  inch.  Some  steel!  It's 
too  bad  that  the  industry  didn't  know  about  this  steel 
before.  And  with  that  admission  of  error  we  hope  that 
Mr.  Ford  will  be  satisfied. 

Seriously,  all  of  us  would  like  the  new  venture  to 
succeed.  The  industry  might  benefit  by  it.  But  its 
success  won't  be  made  more  likely  if  Mr.  Ford  closes 
his  eyes  to  a  lot  of  facts  that  the  electric  railways  have 
been  learning  during  the  past  thirty  years.  If  gasoline 
at  seven  times  the  cost  of  electricity  can  be  showTi  to  be 
good  for  the  industry,  the  industry  will  change  its 
motive  power.  But  the  industry  has  been  told  this  same 
thing  once  before  when  the  jitney  bus  came  forward 
with  its  historic  glass  crash.  Now  the  industry  wants 
to  be  shown!  F.  Kingsley. 


American  Association  News 

Chief  Engineer  Sanborn  Addresses 
Rhode  Island  Section 

AT  THE  MEETING  of  the  Rhode  Island  Company 
section,  held  at  Providence  on  March  4,  J.  H.  San- 
bom,  chief  engineer  of  the  company,  discussed  the 
topic,  "Way  and  Structures."  He  traced  the  develop- 
ment of  this  part  of  the  electric  railway  from  early 
days  as  it  kept  pace  with  the  evolution  of  traffic.  The 
company  orchestra  furnished  music  during  the  even- 
ing. A  house  committee  was  appointed  with  F.  A. 
LaVoice  of  the  claim  department  as  chairman.  This 
committee  served  a  simple  luncheon  at  the  meeting  and 
also  served  in  promoting  sociability.  An  incident  was 
the  first  meeting  of  two  employees  of  the  company 
who  had  conversed  over  the  telephone  for  a  period  of 
twenty  years.  The  meeting  was  attended  by  140 
members. 


C.  K.  Savery  has  been  appointed  by  the  executive 
council  of  the  Connecticut  Company  Section  to  fill  the 
vacancy  in  the  office  of  secretary  created  by  the  resig- 
nation of  W.  E.  Jones.  Mr.  Jones  has  resigned  his 
position  with  the  company  to  take  one  with  the  Rhode 
Island  Company  at  Providence. 


In  the  report  of  the  Milwaukee  meeting  of  the  Wis- 
consin Electrical  Association,  in  the  issues  of  this 
paper  for  March  29  and  April  5,  John  St.  John,  assistant 
general  manager  Milwaukee  Northern  Railway,  was  in- 
advertently referred  to  as  the  retiring  president  of  the 
association,  instead  of  John  St.  John,  vice-president  and 
general  manager  Madison  Gas  &  Electric  Company. 


News  of  the  Eledric  Railways 

FINANCIAL  AND  CORPORATE      .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Another  River  Tunnel 

Both   East   Side  and   West  Side   Rapid 
Transit  Lines  in  New  York  Oper- 
ating to  Brooldyn 

Beginning  Tuesday  morning,  April 
15,  at  one  minute  after  midnight  the 
new  Claris  Street  tunnel  under  the 
East  River  connecting  the  Wall  and 
William  Street  station  in  Manhattan, 
with  the  Borough  Hall  subway  sta- 
tion, in  Brooklyn,  was  put  into  use  by 
the  Interborough  Rapid  Transit  Com- 
pany. 

East  Side  Lines  Use  Old  Tube 

The  Fourth  and  Lexington  A.venue 
(East  Side)  Interborough  lines  have 
been  going  through  the  old  Battery  tun- 
nel to  Brooklyn  and  will  continue  to 
do  so.  The  Seventh  Avenue  Inter- 
borough lines,  however,  have  heretofore 
had  their  terminus  in  lower  Manhattan 
at  Wall  and  William  Streets.  The 
Broadway-Seventh  Avenue  (West  Side) 
trains,  under  the  new  arrangement, 
go  to  Brooklyn,  but  use  the  new  Clark 
Street  tunnel. 


facilities,  but  of  signal  system  and 
safety  appliances,  track  alignment, 
clearance  of  cars,  both  as  to  ceilings 
and  edges  of  station  platforms,  etc. 
Trial  operation  of  trains  proceeded 
each  day  until  the  line  was  opened  to 
the  public.  The  Times  Square  station 
at  Forty-second  Street,  being  in  the 
heart  of  the  theater  district,  the  new 
line  makes  available  to  Brooklyn  riders 
a  service  that  promises  to  be  very  at- 
tractive. 

20  Miles  for  Five   Cents 

The  longest  ride  available  on  a  sin- 
gle fare  will  be  from  Atlantic  Avenue 
to  East  241st  Street  in  the  Bronx,  on 
the  White  Plains  Avenue  line,  a  dis- 
tance of  20.23  miles.  On  the  steam 
railroads,  at  3  cents  a  mile,  the  regular 
rate,  the  fare  (exclusive  of  wiir  tax) 
would  be  61  cents. 

The  distance  between  Atlantic  Ave- 
nue and  Van  Cortlandt  Park  on  the 
West  Side  line  is  16.85  miles,  and  for 
a  steam  railroad  ride  of  that  lencth  the 
fare  (exclusive  of  war  tax)  wcuid  be 
51  cents.     The  Interborough  linos  have 
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ROUTES    OF    INTERBOROUGH    TUBES    UNDER    EAST    RIVER 


Tracks  through  the  two  tunnels  come 
together  at  Borough  Hall,  Brooklyn, 
and  make  a  four-track  route  in  Brook- 
lyn between  Borough  Hall  and  Atlantic 
Avenue. 

Test  Runs  April  8 

With  the  opening  of  the  Clark  Street 
tunnel,  passengers  from  Brooklyn  have 
a  through  direct  express  service  to 
either  the  East  Side  or  the  West  Side 
of  Manhattan  and  to  the  Bronx,  with- 
out change  of  cars  at  Rector  or  Wall 
Street,  or  change  to  the  Forty-second 
Street  shuttle. 

The  power  was  turned  into  the  cables 
and  third-rail  for  the  first  formal  tests 
of  the  new  Clark  Street  tunnel  at  10 
o'clock  on  the  forenoon  of  April  8.  The 
first  test  train  was  operated  at  1.30 
p.  m.    Tests  were  made  not  only  of  power 


averaged  in  cost  more  than  $4,000,000 
a   mile. 

Cost  About  $7,500,000 

The  new  line  has  been  under  con- 
struction since  1914  and  cost,  com- 
pleted, between  $7,000,000  and  $8,- 
000,000.  The  tunnel  line  consists  of 
twin  tubes,  which  enter  the  river  in 
the  vicinity  of  Old  Slip,  Manhattan, 
and  cross  to  the  Brooklyn  side,  extend- 
ing down  Clark  Street  to  Fulton  Street 
and  thence  to  a  junction  with  the  ex- 
isting Interborough  lines  in  Brooklyn, 
at  Borough  Hall.  It  has  been  con- 
structed under  the  direction  of  the  en- 
gineers of  the  Public  Service  Commis- 
sion, and  directly  in  charge  of  Clifford 
M.  Holland,  the  commission's  tunnel 
engineer.  The  opening  was  attended 
with  very  little  confusion  to  the  public. 


Public  Utility  Triangle 

A    Very   Interesting   Statement   of   the 

Case  by  British  Columbia 

General  Manager 

George  Kidd,  general  manager  of  the 
British  Columbia  Electric  Railway, 
Vancouver,  B.  C,  has  explained  to  the 
employees  of  the  company  through 
their  own  magazine  how  the  public 
utility  executive  behind  the  mahogany 
desk  must  try  to  secure  an  even  meas- 
ure of  justice  to  the  public,  the  em- 
ployees and  the  investors.  Mr.  Kidd 
said  in  part: 

I  suppose  lots  of  you  who  have  worries 
must  feel  that  it  would  be  fine  to  be  a 
general  manager.  I  cannot  speak  for  a 
private  business,  but  I  know  that  it  is  not 
altogether  an  enviable  position  in  a  public 
utility    business. 

Triakgular    Relationship   Explained 

In  a  public  utility  there  is  a  tilangular 
relationship  between  public,  employees  and 
investors.  The  .shareholders  have  an  equal 
duty  to  public  and  employees ;  tlie  public 
has  an  equal  duty  to  allow  the  employees 
and  the  shareholders  fair  wages ;  and  the 
employees  similarly  have  an  equal  re- 
sponsibility  to   public   and   investors. 

For  a  time,  two  of  the  three  sides  of 
the  triangle  may  get  more  than  their 
share,  at  the  expense  of  the  third  ;  or  one 
may  get  ahead  of  the  other  two  ;  eventually 
there  must  be  a  readjustment. 

The  service  we  give  the  public  is  our 
estimate  of  the  public's  needs,  commen- 
surate with  our  resources,  but  in  order 
to  keep  abreast  with  the  public  we  ask 
for  complaints  and  suggestions.  Similarly, 
the  management  tries  to  learn  the  em- 
ployees' needs  and  meet  them. 

The  public  is.  unfortunately,  not  well 
acquainted  with  the  investor.  There  are  over 
10,000  investors  in  British  Columbia  who 
have  put  their  savings  into  securities  of 
this  company.  Everybody  acknowledges 
that  saving  money  is  a  virtue,  but  as  soon 
as  the  economical  man  or  woman  invests 
it  he  or  she  seems  to  be  turned  into  a 
capitalist,  with  all  the  odium  that  the  word 
conveys.  The  thousands  of  savings  bank 
depositors  in  Vancouver  are  no  different 
from  the  small  investors  in  this  company 

The  employee  is  entitled  to  fair  remunera- 
tion. Wages  come  from  the  public.  The 
rates  charged  for  service  must  be  sufficient 
to  pay  the  employees  and  the  shareholders 
fair  remuneration,  the  one  for  their  work, 
the  other  for  the  use  of  their  money.  There 
is  nothing  to  be  ashamed  of  about  capital. 
If  we  expect  interest  from  the  savings  bank 
we  should  give  investors  in  a  company  like 
this  a  fair  return  on  their  money. 

The   Investor  Is   Regulated 

Do  the  employees  understand  the  inves- 
tors and  the  public  rightly?  Neither  the 
investor  nor  the  employee  can  expect  the 
public  to  pay  anything  they  may  ask.  The 
investor  already  has  submittea  to  regula- 
tion by  the  public  in  the  form  of  the  public 
utilities  commissions,  and  has  had  the 
return   on   his   investment   restricted. 

Similarly,  employees  cannot  expect  the 
public  to  think  well  of  them  if  they  ask  the 
public  to  pay  any  wages  they  may  demand, 
for  wages  affect  rates. 

I  like  to  think  of  a  company  such  as 
this  as  a  trustee  for  the  public.  Our  duty  is 
not  solely  to  pay  a  fair  return  on  capital, 
but  to  fulfill  our  trust  to  the  pubUc  in  fur- 
nishing the  best  possible  .service  at  the 
lowest  possible  cost,  while  paying  good 
wages  to  our  employees  and  maintaining 
our   fair   share   of   the   cost   of  government. 

I  am  afraid  capitalists  of  old  would  turn 
in  their  graves  should  they  hear  this  open 
discussion  of  a  company's  business  with 
its  employees,  but  such  is  the  trend  of  re- 
'ationships  between  employer  and  employee 
to-day.  "We  invite  the  public  to  investigate 
our  business  from  their  point  of  view,  and 
as  one  of  the  other  members  of  the  triangle 
the   employees   have   a   similar   privilege. 
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Third  Buffalo  Arbitrator 

Former  President  of  Chamber  of  Com- 
merce on  Board  with  Messrs. 
Richey  and  Allison 

Orson  E.  Yeager,  lumberman  and 
former  president  of  the  Chamber  of 
Commerce  of  Buffalo,  N.  Y.,  has  been 
selected  as  the  third  member  of  the 
board  of  arbitration  which  will  deter- 
mine the  amount  on  which  the  Inter- 
national Railway  will  be  allowed  a  re- 
turn in  any  service-at-cost  agreement 
that  may  be  entered  into  between  the 
city  of  Buffalo  and  the  railway.  Albert 
S  Richey  is  the  city's  representative  on 
the  board  and  James  E.  Allison,  Jr.,  St. 
Louis,  is  the  representative  of  the 
company. 

The  three  arbiters  held  their  first 
conference  on  April  15.  The  taking  of 
testimony  in  the  valuation  proceedings 
will  start  within  a  week  or  ten  days. 
The  city  and  the  company  both  have 
the  right  to  reject  the  final  report  of 
the  arbiters.  The  board  will  not  fix 
the  rate  of  return  the  company  may 
eventually  receive  or  the  fare  to  be 
charged. 

The  bill  permitting  the  city  and  the 
company  to  enter  into  a  contract  along 
the  lines  of  the  service-at-cost  plan  of 
Cleveland  has  been  passed  by  the  Legis- 
lature at  Albany  and  a  hearing  will  be 
held  on  it  by  the  Mayor.  The  bill  prac- 
tically nullifies  the  5-cent  fare  agree- 
ment embodied  in  the  company's  fran- 
chise. Whatever  agreement  is  made 
will  be  subject  to  a  mandatory  referen- 
dum. There  is  a  general  feeling  it  will 
be  overwhelmingly  defeated  by  the  vot- 
ers again. 

An  agreement  has  been  reached  be- 
tween the  International  and  its  union 
platform  employees  whereby  the  $225,- 
000  due  the  men  as  back  pay  and  which 
was  awarded  them  by  the  War  Labor 
Board  will  be  paid  in  installments.  The 
money  was  due  on  April  1.  After  a 
series  of  conferences  with  E.  G.  Con- 
nette,  president  of  the  International 
Railway,  the  men  have  agreed  to  accept 
the  sum  in  installments.  The  first  pay- 
ment of  ?50,000  will  be  made  on  April 
28;  the  second  payment  of  $50,000,  on 
Nov.  14,  1919;  the  third  payment  of 
$25,000  on  Dec.  21,  1919,  and  the  re- 
maining $100,000  on  Jan.  28,  1920. 


Absence  of  Snow  Helps 

The  New  York  Times  has  been  figur- 
ing the  saving  that  has  accrued  to  the 
city,  the  public  utility  corporations  and 
to  individuals  on  account  of  the  recent 
mild  winter,  with  its  almost  total  ab- 
sence of  snow.  In  discussing  the  mat- 
ter from  the  standpoint  of  the  electric 
railways  the  Times  said: 

Anything  less  than  2  tn.  of  snow  is  not 
cjonsklered  a  storm  by  the  electric  railway 
companies.  It  was  estimated  by  a  railroad 
man  that  for  each  additional  inch  of  snow 
above  2  in.  the  cost  to  each  company  Is 
approximately  $5,000  an  inch.  In  zero 
weather  this  is  Increased  because  the  work 
proceeds  slower,  the  wear  and  tear  on 
equipment  Is  greater,  and  more  labor  is 
required.  The  nearest  approach  to  snow 
lighting  this  year  was  in  the  last  storm 
when  snow  sweepers  were  held  in  readiness 
to  be  sent  out  The  cost  of  sending  out 
a  sweeper  or  a  plow  was  estimated  at  about 


30  cents  a  mile,  this  being  greater  accord- 
ing to  the  depth  of  the  fall. 

The  cost  of  snow  removal  to  the  New 
York  Railways  in  recent  years  was:  1913, 
$42,324;  1914,  J188,509  ;  1915,  $53,957;  1916, 
$149,022;  1917,  $73,478,  and  1918,  $127,522. 
To  the  advantages  of  a  mild  winter  must 
also  be  added  the  saving  that  comes  in 
approximating  schedules,  for  disorganized 
operation  means  a  loss  in  efficiency  of  the 
service. 

Here  Is  a  comparative  table  of  snow 
removal   costs : 

Ijines.                            1916-1917.  1917-1918. 

Third    Avenue    $£(2,000  $99,000 

New    York   Railways...    73,478  127,522 

Brooklyn  Rapid  Transit  83,245  103.103 
New     York     &     Queens 

County   Railway    ....      2,790  6,043 


Ford  vs.  Birney 

W.  P.  Strandborg  of  the  Portland 
Railway,  Light  &  Power  Company, 
Portland,  Ore.,  demands  attention  with 
"Picking  on  the  Little  Fellows,"  in 
Watt's  Watt  for  April  11.  Mr.  Strand- 
borg says: 

Once  upon  a  time,  Henry  the  Ford,  now 
High  Lord  of  Lizzleland,  was  a  young 
blacksmith  in  a  small  town  entirely  sur- 
rounded by  Michigan.  And,  one  night  a 
fool  setting  hen  flew  in  from  the  village 
chestnut  tr-^e  that  stood  in  front  of  his 
door  and  located  herself  on  a  pile  of  scrap 
near  the  glowing  forge.  In  due  time  she 
finished  her  task  and  there  was  a  nice 
little  gasoline  cootie  running  around  the 
place.  Whereupon  Henry  the  Ford  threw 
a  monkey-wrench  at  it  and  christened  It 
"Flivver." 

To-day,  the  entire  civilized  world  will 
bear  witness  of  the  truth  of  this  strange 
miracle  and  the  State  of  Oregon  is  going 
to  spend  $23,000,000  in  the  next  three  years 
to  give  more  elbow-room  to  the  "Flivvers." 
That's  why  we  build  more  highways,  these 
days. 

Have  Had  Lots  op  Fdn 

It  came  to  pass  that  all  the  world  chuck- 
led and  smiled  as  Henry  the  Ford's  little 
Lizzie  began  to  cover  the  earth  like  seven- 
teen-year locusts  or  a  smelt  run  up  the 
Sandy,  but  history  falls  to  record  that 
anybody  refused  to  buy  one  if  he  had  the 
price  or  ride  in  one  if  he  had  the  chance. 

But  the  funny  writers  and  the  comic 
papers  and  cartoonists  had  a  pleasant  spell 
while  Lizzie  was  learning  the  ropes.  And, 
Lizzie  had  too  many  good  points  to  be 
kidded  oft  the  map — this  Is  not  a  paid  adv. 

"The  arrival  in  our  midst  of  the  cute 
little  Birney  safety  cars  has  been  greeted 
with  the  same  joyous  and  happy  abandon. 
It  has  been  the  same  in  the  many  cities 
where  the  busy  little  Birnevs  have  won 
their  way  Into  general  popularity  and 
where  they  have  never  been  replaced  after 
once  being  adopted. 

Uncle  Sam  Likes  Them 

Not  only  have  private  street  railway 
companies  without  number  Inaugurated 
Birney  car  service,  but  Uncle  Sam,  when  he 
was  brought  face  to  face  with  the  greatest 
war  the  world  has  ever  known,  was 
obliged  to  step  in  and  solve  the  transporta- 
tion situation  in  a  score  or  more  of  great 
war-working  Industrial  centers  and  ship- 
yard cities.  Uncle  Sam  built  nothing  but 
Birney  safety  cars,  because  they  were  the 
type  of  equipment  that  would  best  fill  the 
bill,  all  things  considered. 

Our  company  was  allotted  twenty-five  of 
these  cars  and  they  have  been  placed  In 
operation  on  two  of  our  lines — Irvington- 
Jefterson  and  Williams  Avenue.  Except 
In  the  case  of  a  small  handful  of  persons, 
the  car  riders  on  these  lines  have  accepted 
the  new  type  of  car  with  marked  approval. 

Patrons  on  other  lines  have  asked  us 
when  we  were  going  to  be  able  to  extend 
our  Birney  car  service  to  their  districts. 
It  Is  a  peculiar  fact  that  those  who  have 
expressed  themselves  real  peevishlv  about 
the  little  "tanks,"  Jiave  not  (and  there  Is 
not  a  single  exception)  based  their  com- 
plaint on  any  defect  in  either  service  or 
equipment  or  on  any  condition  of  operation 
that  would  not,  with  equal  force,  apply  to 
any  other  type  of  car.  »'i'  j-    i" 

Safett   Deviceb   Overix)oked 

The  objectors,  con.sclentlous  or  other- 
wise, have  overlooked  the  specific  advan- 
tages that  the  Birney  car  possesses  over 
other  types  of  equipment,  particularly  in 
the   matter   of    safety. 

ji  ¥1°*'.  .°'  "'*'  kickers,  too,  overlook  the 
distinct  improvement  in  service  through  the 
use  of  the  Birney  car  whereby  we  are 
able  to  give  more  frequent  service  than  we 
could    with   any   other   kind. 


Put  Labor  on  the  Board 

Bridgeport     Manufacturer     and     New 

Haven  Director  Sounds  Note  of 

New   Industrial    Democracy 

Walter  B.  Lasher  is  one  of  the  big 
business  builders  of  Bridgeport,  Conn. 
He  has  many  corporation  interests,  but 
he  also  has  many  civic  interests.  He 
knows  labor,  its  hopes  and  its  aspira- 
tions. One  of  Mr.  Lasher's  jobs  has 
been  chairman  of  the  Bridgeport  Traf- 
fic Commission.  In  that  post  he  has 
made  a  study  of  electric  railway  prob- 
lems that  has  convinced  him  that  a 
number  of  features  of  operation  as  at 
present  followed  need  correcting.  This 
has  led  him  to  suggest  that  labor  be 
represented  on  the  board  of  directors 
of  the  Connecticut  Company  or  its  lo- 
cal successors  in  Bridgeport  if  the  seg- 
regation of  the  properties  there  is 
brought  about.  Mr.  Lasher's  views 
are  highly  interesting.  They  are  inter- 
esting in  themselves  as  such  and  also 
because  they  have  evoked  favorable  re- 
ception from  the  local  press.  Mr. 
Lasher  is  quoted  as  follows: 

If  more  boards  of  directors  included  in 
their  make-up  the  men  who  had  the  grime 
of  toil  in  their  fingernails,  everybody  would 
be  better  off.  Every  community  is  full  of 
the  examples  of  successful  men  who  have 
had  to  fight  their  way  from  the  bottom — 
who  have  learned  their  business  from  the 
ground  up.  It's  true  of  the  trolley  com- 
pany, and  it's  true  of  every  company. 

A  concern  that  employs  as  many  workers 
as  the  Connecticut  Company  has  a  hidden 
capital  of  brains  and  executive  ability  in 
its  men.  Bring  this  ability  to  the  top — 
give  it  an  outlet 

I  have  a  lot  of  faith  in  the  men  behind 
the  controller  and  at  the  end  of  the  trolley 
rope.  Treat  them  like  men — give  them  a 
chance.  Why,  at  present,  thev  are  not 
treated  like  human  beings  at  all,  but  sim- 
ply like  cogs  In  a  machine.  Thev  are  not 
known  by  their  names,  but  by  their  num- 
bers,  like  so  many  convicts. 

Give  them  a  chance  to  take  a  pride  in 
their  own  ability.  Put  up  their  names  In 
the  trolley  car:  "This  car  operated  by 
Motorman  John  Smith  and  Conductor  Sam 
Jones,"  so  that  the  passengers  can  know 
the  operators  and  say  "Good  morning.  Mr. 
Jones,"  when  they  get  on,  Instead  of  seeing 
merely  a  number  on  a  mar's  hat. 


Municipal   Properties   Subject   to 
Commission  Control 

In  a  decision  handed  down  by  the 
Illinois  Supreme  Court  on  April  15  in 
the  case  of  the  Springfield  Gas  &  Elec- 
tric Company  against  the  city  of 
Springfield,  the  court  held  as  uncon- 
stitutional the  clause  in  section  10  of 
the  public  utilities  act  exempting  mu- 
nicipally owned  public  utilities  from  the 
operation  of  the  act.     The  court  said: 

The  persons  who  u.se  the  products  or 
service  of  public  utilities  are  entitled  to 
the  benefits  of  the  public  utilities  act  and 
are  entitled  to  its  protection  against  ex- 
tortion, discrimination  and  inferior  service 
by  whomsoever  furnished.  If  a  customer 
is  oppressed  by  extortionate  charges  or  dis- 
criminated against  by  wrongful  rate  or 
inferior  service  the  wrong  is  the  same 
whether  done  by  a  municipal  corporation 
or   a  private  corporation. 

The  fact  that  this  section  of  the  act 
is  declared  void  does  not  affect  the 
validity  of  the  remaining  sections. 
However,  the  ruling  is  likely  to  act  as 
a  damper  on  the  ardor  of  certain  Chi- 
cago Aldermen  who  claimed,  in  ad- 
vocating municipal  ownership,  that  the 
control  of  service  would  be  removed 
from  the  jurisdiction  of  the  State  com- 
mission. 
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Detroit  Attacks  Railway 
Problem  Again 

The  defeat  of  municipal  ownership 
at  the  recent  election  in  Detroit,  Mich., 
blasted  the  hope  of  the  Street  Railway 
Commission  in  finding  relief  from 
transit  ills  by  this  means,  but  it  has 
not  served  to  deter  the  commission 
from  seeking  elsewhere  for  possible 
help.  At  its  meeting  on  April  11  the 
commission  decided  to  invite  Henry 
Ford  to  explain  to  the  commission  his 
plan  for  providing  transportation  by 
self-contained  vehicles,  and  the  mem- 
bers also  concluded  to  proceed  at  once 
to  examine  into  the  details  of  the  Tay- 
ler  plan  of  operation  as  in  use  in 
Cleveland. 

One  thing  seems  certain,  there  will 


and  the  rest  of  the  country  a  modern 
means  of  transportation.  There  are  about 
125,000  street  cars  in  operation  in  this 
country  to-day  and  there  is  need  for  about 
500,000.  If  the  car  we  build  is  what  is 
wanted  we  will  be  glad  to  offer  it  to  some 
one  to  manufacture. 

The  main  trouble  with  transportation 
evervwhere  is  the  high  fare.  When  this 
problem  is  solved  transportation  will  be 
greatly  improved.  The  gas-driven  cars 
will  make  this  possible.  The  public  will 
get  better  service  and  the  people  operating 
the  transportation  system  will  make  more 
money,   because  more  people  will  travel. 


Mr.  Garrison  said  he  had  also  arranged 
for  proper  settlement  of  any  personal 
grievances  presented  by  employees.  It 
seemed  to  him  that  this  met  the  situ- 
ation in  a  rational  way  and  assured 
justice   and   fairness   to  all   concerned. 


Court  Upholds  Receiver's  Labor 
Attitude 

Lindley  M.  Garrison,  receiver  of  the 
Brooklyn  (N.  Y.)  Rapid  Transit  Com- 
pany, remains  firm  in  his  decision  to 
deal    with    nothing   but   committees    of 


the  employees  themselves.  The  recently 
be  no  piecemeal  construction  of  railway  organized  union  carried  its  case  to  the 
lines  to  compete  with  the  Detroit  Mayor  in  the  hope  of  having  Mr.  Gar- 
United  Railway.     The  commission  has    rison  recede  from  the  stand  which  he 


again  gone  on  record  to  this  effect. 
The  reasons  for  this  remain  as  strong 
as  ever.  They  have  been  set  forth  be- 
fore by  the  commission  and  were  re- 
viewed in  the  Electric  Railway  Jour- 
nal for  March  29,  page  659. 

In  connection  with  the  inquiry  of  the 
commission  into  the  Tayler  plan  of  op- 
eration Edward  T.  Fitzgerald,  secre- 
tary of  the  commission,  has  been  in- 
structed to  communicate  with  Fielder 
Sanders,  street  railway  commissioner 
of  Cleveland,  and  ask  him  for  a  com- 


has  announced,  and,  failing  In  this 
attempt,  carried  the  matter  to  Federal 
Judge  Julius  M.  Mayer,  by  whom  Mr. 
Garrison  was  appointed. 

The  conference  before  Judge  Mayer 
was  held  on  April  16.  He  upheld  Mr. 
Garrison  in  his  refusal  to  recognize 
the  Amalgamated  Association.  Judge 
Mayer  asserted,  however,  that  the 
unionists  had  misunderstood  the  re- 
ceiver's position.  He  suggested  that 
the  men  obtain  their  representation 
through  a  general  election  by  the  en- 


Appeals  Against  Wage 
Reductions 

Union  employees  are  already  taking 
steps  to  guard  against  a  reduction  in 
the  wage  scales  established  by  the  War 
Labor  Board.  The  Amalgamated  As- 
sociation, through  its  president,  sent 
letters  on  April  11  to  the  Governor  of 
Illinois,  the  Mayor  of  Chicago,  the  State 
Public  Utilities  Commission  of  Illinois 
and  the  management  of  the  Chicago 
Surface  Lines,  appealing  for  protec- 
tion against  a  wage  reduction. 

The  Chicago  Surface  Lines  contract, 
which  became  effective  on  June  1,  1917, 
does  not  expire  until  June  1,  1920.  A 
wage  scale  of  30  cents  to  39  cents  over 
a  five-year  period  was  in  force  when 
the  War  Labor  Board  set  a  standard 
wage  of  from  43  cents  to  48  cents  last 
August.  The  Surface  Lines  appealed 
to  the  State  commission  for  relief  in 
the  way  of  a  higher  fare  which  has  not 
yet  been  granted,  and  the  employees 
are  fearful  lest  the  company  exercise 
its  option  of  returning  to  the  contract 
scale  of  wages  when  the  War  Labor 
Board   award  expires   with  the   official 


prehensive  report  on  the  plan,  especially    tire   body  of   Brooklyn    Rapid   Transit    declaration  of  peace.     This  is   said  to 


with  respect  to  the  valuation  of  the 
physical  property.  The  members  of  the 
commission  will  probably  visit  Cleve- 
land after  they  have  had  an  opportu- 
nity to  digest  Mr.  Sanders'  reply. 


employees.  be  one  of  the  few  companies,  affected 

In  this  connection  he  suggested  that    ^y  the  War  Labor  Board  ruling,  which 

:4.4...  „_  ;       J.  ;„  +!,„  „  ^^^  ^  contract  to  fall  back  upon  with 


Mr.  Ford  Plans  Experimental 
Road 

Henry  Ford,  the  automobile  manu- 
facturer, who  last  fall  made  application 
for  a  franchise  to  connect  the  blast  fur- 
nace and  shipyard  at  his  plant  with 
Michigan  Avenue,  is  now  applying  for 
franchises  on  Fort  Street,  Boulevard 
and  South  Dearborn  Road  and  running 
through  Oakwood,  Ecorse  Township  and 
Dearborn.  The  rate  of  fare  specified  in 
the  franchise  is  a  maximum  of  2  J  cents 
per  mile  with  a  minimum  fare  of  5 
cents.  It  is  over  this  proposed  road 
evidently  that  Mr.  Ford  proposes  to 
operate  his  new  gasoline  street  car, 
about  which  he  was  interviewed  in  the 
Electric  Railway  Journal  for  April 
12.  In  a  statement  attributed  to  him 
on  April  11,  Mr.  Ford  reiterated 
some  of  the  points  brought  out  by  him 
in  the  previous  interview.  He  is  quoted 
as  follows: 

Gas-driven  street  cars  seem  to  be  the 
logical  successors  to  the  electrically  driven 
cars  and  I  am  going  to  lend  my  efforts 
to  building  and  operating  the  first  one  in 
this  city. 

If  it  proves  itself  by  far  the  superior 
car,  and  there  is  no  doubt  about  it  in 
my  mind,  I  will  be  willing  to  work  out  a 
system  with  Mayor  Couzens  or  any  pri- 
vate concern  which  is  willing  to  take  the 
manufacture  over  with  the  end  in  view 
of  bettering  transportation  facilities. 

We  will  build  the  first  car  this  summer 
and  operate  on  the  streets.  I  have  no 
personal  interest  in  building  this  car  aside 
from    making   it    possible    to    offer    Detroit 


a  committee  so  prominent  in  the  com- 
munity that  its  integrity  would  be 
beyond  dispute  be  selected  to  aid  the 
employees  in  chosing  their  representa- 
tives. He  made  the  point  plain,  how- 
ever, that  the  entire  body  of  employees 
should  be  represented.  He  said  that 
he  wanted  it  understood  that  the  re- 
ceiver was  ready  at  any  time  to  hear 
any  and  all  grievances  which  the  em- 
ployees might  desire  to  present,  but 
that  grievances  which  he  declared  of 
the  first  class — namely,  matters  of 
general  application  as  distinguished 
from  specific  cases  of  some  wrong 
claimed  to  have  been  done  to  an  in- 
dividual person — should  be  presented 
by  all  the  employees  of  the  system  and 
not  by  a  part  of  the  employees. 

The  union  representatives  reported 
back  to  the  men  at  a  meeting  on  the 
night  of  April  17  and  the  men  voted 
to  postpone  the  strike  indefinitely. 
At  that  meeting  a  telegram  was  read 
from  Governor  Smith  in  which  he  ex- 
pressed the  hope  that  the  organizers 
would  delay  action  "until  we  have  had 
an  opportunity  to  talk  it  over."  Union 
leaders  promptly  arranged  for  a  con- 
ference with  the  Governor  at  Albany 
on  April  18. 

During  April  17  the  company  an- 
nounced that  the  tower  and  signal  men 
had  been  granted  an  increase  in  wages. 
In  a  letter  to  Judge  Mayer,  Mr.  Gar- 
rison said  that  no  man  would  be  dis- 
charged who  did  not  deserve  discharge 
by  a  breach  of  discipline.  No  man 
would  be  discharged  because  he  chose 
to  join  a  labor  or  other  organization. 


the  end  of  the  war.  The  management 
of  the  company  has  not  stated  its  posi- 
tion with  reference  to  the  action  to  be 
taken  when  this  time  comes. 


Illinois  Public  Utilities  Act 
Satisfactory 

The  Illinois  Senate  committee  on 
public  utilities  recently  held  a  hearing 
on  all  bills  affecting  the  public  utilities 
act,  and  representatives  of  the  Illinois 
Electric  Railways  Association  ap- 
peared with  representatives  from  the 
Illinois  State  Electric  Association,  the 
Independent  Telephone  Association  and 
the  Bell  interests  to  protest  against 
any  change  in  the  present  law.  About 
190  representatives  of  the  various  in- 
terests met  at  luncheon  in  Springfield, 
and  the  effect  of  the  proposed  legisla- 
tion was  explained  in  detail  by  attor- 
neys representing  the  utilities'  inter- 
ests, by  a  representative  of  the  Chi- 
cago Association  of  Commerce,  and  by 
a  representative  of  the  Investment 
Bankers'   Association   of   America. 

At  the  hearing  before  the  Senate 
committee  some  twenty  speakers,  in- 
cluding representatives  of  the  public, 
the  investors  and  the  utility  interests, 
addressed  the  committee  in  behalf  of 
their  respective  organizations.  It  was 
the  unanimous  opinion  that  this  meet- 
ing was  very  successful,  and  at  the 
present  time  indications  are  that  there 
will  be  no  drastic  changes  made  in  the 
public  utilities  law. 


798 


Electric    Railway    Journal 


Vol.  53,  No.  16 


Railway  Accepts  Franchise  Renewal. 
—The  directors  of  the  Cleveland  (Ohio) 
Railway,  have  accepted  the  city's  re- 
newal of  the  Tayler  grant  until  1944. 

Soldiers  First  in  Des  Moines. — 
Emil  G.  Schmidt,  president  of  the  Des 
Moines  (la.)  City  Railway  and  the 
Interurban  Railway,  has  ordered  all 
heads  of  departments  to  give  all  re- 
turning soldiers  and  sailors  preference 
in  filling  positions  on  these  systems. 

City     Loses    Traction    Appeal. — The 
Court  of  Appeals  has  upheld  the  dis- 
missal by  the  lower  courts  of  the  action 
of  New  York  City  against  the  Brooklyn, 
Queens  County  &  Suburban  Railroad  to 
recover  about  $800,000  in  percentages  of 
gross  receipts  under  the  railroad  law. 
Governor's  Commission  Plan  Accept- 
ed.— The  Senate  of  New  York,  on  April 
15  without  debate,  and  on  a  short  roll 
call,  unanimously  adopted  the  plan  of 
GovernorSmith  for  the  reorganization  of 
the  Public  Service  Commission  in  New 
York  city.     The  new  plan  calls  for  a 
new    regulatory    commissioner    and    a 
commissioner  in  charge  of  construction. 
Wage   Arbitration   in   Scranton. — By 
a  unanimous  vote  the  union  of  employ- 
ees of  the  Scranton   (Pa.)   Railway  on 
April   7   agreed   to   the   arbitration   of 
their  demands  for  increased  wages  and 
time  and  one-half  for  overtime.  Several 
other  minor  items  in  the  demands  for 
a  new  agreement  are  also  to  be  arbi- 
trated. The  motion  to  accept  arbitration 
also  included  provision  for  the  accept- 
ance  of  the   concessions   made   by   the 
company  on  other  demands. 

Would  Fix  Strike  Costs.— Fred  Rob- 
ertson, Federal  District  Attorney  for 
the  Kansas  district,  has  filed  in  Topeka, 
Kan.,  a  motion  to  tax  the  costs  of  the 
protection  of  the  Kansas  City  Railway 
during  the  strike  last  winter.  The  total 
cost  up  to  April  1  was  $29,722,  of  which 
the  railway  paid  $14,522  on  order  from 
Judge  Pollock.  In  making  his  restrain- 
ing order  last  winter  Judge  Pollock 
reserved  the  right  to  assess  the  costs 
of  the  protection  against  any  of  the 
parties,  the  city,  the  railway,  and  the 
Amalgamated  Association.  This  peti- 
tion is  to  ascertain  upon  whom  the  rest 
of  the  costs  shall  be  placed. 

Louisville  Judge  Rules  War  Is  Over. 
—Judge  Walter  Evans  of  the  United 
States  District  Court  at  Louisville,  Ky., 
recently  rendered  a  decision  of  interest 
in  connection  with  awards  of  the  War 
Labor  Board.  Judge  Evans  upheld  the 
contentions  of  a  well-posted  attorney 
representing  a  client  in  the  local  court. 
It  was  held  that  the  war  was  over,  the 
decision  being  based  on  an  address  of 
President  Wilson  before  a  joint  session 
of  Congress  just  after  the  signing  of 
the  armistice,  when  the  President  stated 
that  the  war  was  over  and  reiterated 


the  statement.  The  President  as  Com- 
mander in  Chief  of  the  Army  has  this 
right. 

Powers  of  Iowa  Commission  In- 
creased.— A  bill  which  will  work  to  the 
advantage  of  the  electric  railways  of 
Iowa  was  passed  in  the  Senate  of  the 
Iowa  Legislature  during  the  week  end- 
ed April  12.  The  bill  increases  the 
powers  of  the  present  State  Railroad 
Commission  and  authorizes  that  body 
to  regulate  rates  and  services  of  the 
electric  railways.  The  present  situation 
of  the  Des  Moines  City  Railway  was 
considered  in  the  debate  which  preced- 
ed the  passing  of  the  bill.  A  number 
of  the  strongest  members  of  the  Senate 
defended  the  bill.  The  vote  was  nearly 
two  to  one  in  favor  of  its  adoption. 

Transit  Bills  for  Philadelphia  Ad- 
vanced.— The  Senate  committee  on  ap- 
propriations on  April  9  voted  to  report 
favorably  two  transit  bills  introduced 
by  Senator  Daix,  one  of  which  would 
empower  the  Public  Service  Commission 
to  order  the  Philadelphia  (Pa.)  Rapid 
Transit  Company  to  make  extensions 
and  improvements  to  its  lines.  The 
other  bill,  identical  in  its  text  and  pur- 
pose to  the  Salus  measure,  which  was  de- 
feated in  the  House  at  the  last  session, 
would  obligate  the  Philadelphia  Rapid 
Transit  Company,  under  the  discretion 
of  the  Public  Service  Commission,  to 
establish  transfer  points  and  joint  rates 
of  fare  with  other  companies  to  permit 
through  routing  of  trains  and  cars. 

So  the  Company  May  Know  and  Profit. 
—  The  Portland  Railway,  Light  &  Power 
Company,  Portland,  Ore.,  has  inaugu- 
rated an  "Employment  Record  Depart- 
ment" in  charge  of  Mr.  Warner.  The 
purpose  is  to  facilitate  inter-organiza- 
tion promotions— i.e.,  to  use  talent  in 
the  company's  own  ranks  that  might 
otherwise  not  become  known  at  the 
time  the  men  were  needed.  The  plan 
includes  new  as  well  as  old  employees. 
The  department  will  not  employ  men, 
but  will  prescribe  forms  of  records  for 
all  employees  and  see  that  they  are 
filled  out  and  kept  in  convenient  shape 
Mr  Warner  will  spend  six  weeks  in  a 
study  of  employment  management  at 
Reed  College,  after  which  he  will  de- 
velop the  plan  more  fully. 

Wage  Increase  in  New  Albany.— A 
voluntary  average  wage  increase  of  5 
cents  an  hour  has  been  granted  to  the 
employees  of  the  Louisville  &  Northern 
Railway  &  Lighting  Company  and  the 
Louisville  &  Southern  Indiana  Traction 
Company,  as  well  as  the  men  on  the 
city  lines  at  New  Albany  and  Jefferson- 
yilie,  Ind.  This  action  was  made  follow- 
ing an  announcement  of  the  Inter-State 
Commerce  Commission  granting  a 
2-cent  increase,  to  7  cents,  between 
Louisville  and  Jeffersonville  and  Louis- 
ville and  New  Albany.  Interurban 
men  will  receive  from  38  cents  to  44 
cents  an  hour.  City  conductors  will  re- 
ceive 29  cents  to  33  cents  an  hour,  and 
motormen  32J  to  41i  cents.  The  new 
agreement  holds  for  one  year,  or  until 
it  IS  renewed. 


drawing  up  a  petition  to  the  War  Labor 
Board  in  view  of  their  failure  to  reach 
an  agreement  with  the  Public  Service 
Railway  on  the  question  of  a  nine-hour 
day  with  ten  hours'  pay.  The  confer- 
ence on  April  14  ended  in  a  deadlock. 
The  company  said  it  would  grant  every- 
thing except  the  nine-hour  day,  but 
the  union  officials,  insisting  on  this 
point,  demanded  its  submission  to  the 
War  Board  for  consideration.  The  com- 
pany then  announced  that  all  the  other 
points  would  have  to  be  passed  on  by 
the  War  Labor  Board.  The  present 
proceedings  are  in  accordance  with  the 
terms  under  which  the  recent  strike  on 
the  lines  of  the  Public  Service  Railway 
in  Newark  was  settled. 

Wants  Interurbans  Built  Now. — The 
Board  of  Commissioners  of  the  city  of 
Dallas,  Tex.,  has  called  on  the  holders 
of  the  railway  franchise  granted  by  the 
city    and    of   the    interurban    franchise 
between  the  city  and  C.  W.  Hobson  to 
appear  before  the  board  to  show  cause 
why  these  interests  should  not  proceed 
at  once  to  carry  out  their  agreement 
to    build    and    operate    two    interurban 
lines  out  of  Dallas.     Under  the  terms 
of   the   franchises    granted   during   the 
administration  of  Mayor  Lindsley  these 
two  interurban  lines,  each  at  least  30 
miles    in    length,   were    to    have    been 
built  and  in  operation  within  a  period 
of  three  years.     Due  to  the  war  this 
time  was  extended,  but  now  that  the 
war    is    over    and    business    conditions 
are  fast  becoming  normal  the  city  au- 
thorities feel  that  the  railway  interests 
should  proceed  to  carry  out  their  agree- 
ment, for  which  they  are  under  bond 
to   the   city.      The    original    agreement 
was     that    the     two     interurban     lines 
should  be  under  construction  within  six 
months  after  Oct.  1,  1917.     The  Dallas 
Railway  and   the  Texas   Electric  Rail- 
way are  the  holders  of  the  franchises. 


Program  of  Meetings 

Chamber  of  Commerce  of  the 
United  States 


Conciliation  Fails  in  New  Jersey.— 

Union  leaders   in   Newark,   N.  J.,  are 


The  program  for  the  seventh  annual 
meeting  of  the  Chamber  of  Commerce 
of  the  United  States,  to  be  held  in  St. 
Louis,  Mo.,  April  28  to  May  1,  has  just 
been  published.  The  headquarters  will 
be  at  the  Statler  Hotel.  On  the  after- 
noon of  Monday,  April  28,  there  will 
be  a  meeting  of  the  National  Council- 
lors, and  in  the  evening  a  meeting  of 
the  Advisory  Council  of  the  War 
Service  Committees.  The  first  general 
session  will  be  held  at  the  Coliseum 
on  the  morning  of  April  29,  with  a 
second  general  session  in  the  evening 
and  group  meetings  in  the  afternoon. 
The  same  program  will  be  followed  on 
April  30,  and  on  May  1  there  will  be 
two  general  sessions,  together  with 
two  sessions  of  organization  secre- 
taries. The  speakers  will  include  the 
Secretary  of  the  Treasury,  the  Secre- 
tary of  Commerce,  the  Chairman  of 
the  United  States  Shipping  Board,  the 
Railroad  Administrator,  and  others 
prominent  in  business  and  government 
circles. 
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Financial  and  Corporate 


Receiver  in  St.  Louis 

Tottering    for    Many    Months,    United 

Railways  Joins  Long  List  of  Roads 

Now  in   Courts'   Hands 

Rolla  Wells,  former  Mayor  of  St. 
Louis,  Mo.,  and  recently  Governor  of 
the  Eighth  Federal  Reserve  District,  St. 
Louis,  on  April  12  vi^as  appointed  re- 
ceiver of  the  United  Railways  Company, 
which  operates  all  the  local  St.  Louis 
lines.  The  appointment  was  made  by 
United  States  District  Judge  Dyer  as 
the  result  of  a  petition  entered  in  the 
court  on  April  11  by  a  New  York 
stockholder  in  which  the  railway  com- 
pany joined. 

Judge  Lamm  Special  Master 

Judge  Dyer  also  announced  that  be- 
fore the  time  came  for  the  settlement 
of  claims  by  the  receiver  he  would  ap- 
point Judge  Henry  Lamm  of  Sedalia  as 
special  master  to  hear  the  representa- 
tions of  the  various  claimants  and  pass 
on  the  receiver's  report.  Judge  Lamm 
has  been  serving  as  special  master  in 
the  original  receivership  suit  brought 
by  John  W.  Seaman,  New  York,  a 
stockholder. 

Former  Judge  Henry  S.  Priest,  chief 
counsel  for  the  United  Railways,  and 
Charles  W.  Bates,  former  city  counsel- 
lor, who  was  one  of  the  attorneys  in 
the  Seaman  receivership  suit,  were  ap- 
pointed by  Judge  Dyer  as  attorneys  to 
the  receiver. 

The  appointment  of  a  receiver  was 
due  to  the  inability  of  the  company  to 
meet  a  loan  of  $3,235,000  from  the  War 
Finance  Corporation.  Samuel  W.  Adler, 
w^ho  made  the  application  for  a  receiver, 
is  the  holder  of  $135,000  of  underlying 
bonds  of  the  St.  Louis  Transit  Com- 
pany. The  naming  of  Mr.  Wells  fore- 
stalls the  suit  of  John  W.  Seaman,  a 
stockholder,  who  some  time  ago  started 
an  action  to  have  an  accounting,  with 
the  ultimate  view  of  having  the  courts 
take  charge  of  the  properties.  The 
railway  joined  in  the  application  on 
which  the  appointment  was  made.  The  . 
petition  to  the  court  stated  that  action 
was  taken  for  the  purpose  of  preventing 
the  dismemberment  of  the  system. 

War  Finance  Loan   Not   Renewed 

The  loan  granted  by  the  War  Finance 
Corporation  in  June,  1918,  was  for  six 
months  and  has  never  been  formally 
extended.  An  issue  of  $3,500,000  of 
Union  Depot  Railroad  6s,  an  under- 
lying issue,  matured  on  June  1,  1918. 
To  meet  this  issue,  the  railway  bor- 
rowed from  the  War  Finance  Corpora- 
tion, and  $3,487,000  of  the  bonds  were 
retired,  leaving  a  total  of  $13,000  still 
outstanding. 

A  plan  to  pay  off  the  War  Finance 
Corporation  loan  was  imder  way  when 
the  receiver  was  appointed.     The  com- 


pany had  an  application  before  the 
Missouri  Public  Service  Commission  to 
issue  $2,160,000  of  one-year  8  per  cent 
notes.  This,  with  treasury  cash  and 
Liberty  bonds,  would  have  enabled  the 
company  to  pay  the  loan.  To  do  this, 
it  was  purposed  to  deliver  the  $3,487,- 
000  Union  Depot  bonds  to  the  trustee 
of  the  first  general  gold  4s  who  in  return 
would  deliver  a  like  amount  of  the  4s 
still  unissued.  These  bonds,  it  was 
planned,  were  to  be  deposited  as  col- 
lateral for  the  new  note  issue. 

Following  the  admission  of  insolvency 
by  the  United  Railways  it  was  an- 
nounced that  the  two  committees 
formed  for  the  protection  of  the  com- 
pany's general  mortgage  4  per  cent 
bonds,  due  in  1934,  will  hereafter  work 
together  in  the  interests  of  these  bonds 
only. 

Breckinridge  Jones,  president  of  the 
Mississippi  Valley  Trust  Company,  St. 
Louis,  is  chairman  of  one  committee, 
and  N.  A.  McMillan,  chairman  of  the 
board  of  the  St.  Louis  Union  Trust 
Company,  is  chairman  of  the  other 
bondholders'  committee. 


nent  financing  of  this  purchase  by  the 
sale  to  bankers  of  bonds  and  stock, 
and  the  floating  debt  of  the  company 
has  been  paid.  The  bonds  are  secured 
by  a  first  mortgage  on  all  of  the  com- 
pany's property,  with  the  exception  of 
a  small  underlying  mortgage  on  one  of 
the  plants,  which  is  being  reduced  an- 
nually. 

In  order  to  provide  for  its  future 
power  needs  the  company  has  started 
construction  of  a  transmission  line 
from  England  through  Little  Rock  to 
the  coal  fields  near  Russellville,  where 
it  will  build  a  central   power  plant. 

The  mortgage  provides  for  the  issu- 
ance of  $5,000,000  bonds.  Of  this 
amount  $1,824,000  has  been  issued.  The 
capital  stock  outstanding  consists  of 
$2,440,000  common  and  $1,500,000  7 
per  cent  cumulative  preferred. 


Lehigh  Transit  Loses 

War    Conditions    and    Heavier    Taxes 

Cause  Twenty -three  Per  Cent 

Reduction   in   Net   Income 

The  gross  earnings  of  the  Lehigh 
Valley  Transit  Company,  Allentown, 
Pa.,  for  the  year  ended  Nov.  30,  1918, 
showed  a  gain  of  $445,071  on  15.5  per 
cent  as  compared  to  the  preceding 
fiscal  year.  The  total  operating  ex- 
penses and  taxes,  however,  rose 
$593,200   or   32.2   per   cent.     As   a   re- 


COMPARATIVE  INCOME  statement  or  LEHIGH  valley  transit  COMPANY  FOR  YEARS 


Gross  earninRS 

Operating  expensrs  and  taxes. 

Net  earnings  from  operation. . .  . 
Non-operating  income 

Gross  income 

Depreciation  allowance 

Interest  on  funded  debt 

Interest  on  floating  debt 

Debt  discount  and  expense.  . . 

Net  income $348,256 


ENDED  NOV.  30,  1917  AND  1918 

1917 

Amount 
.    ..        $3,320,145 

Per 

Cent 

100.0 

73.3 

26.7 
4.3 

31.0 
1.3 

17.0 
16 
0.7 

Amount 
$2,875,073 
1,840,419 

$1,034,654 
144,755 

Per 
Cent 
100.0 

2,433,620 

64.0 

$886,5  5 

36  0 

142,834 

5  0 

$1,029,359 

$1,179,409 

141,146 

554,602 

9,347 

0,777 

41.0 

43,761 

4.9 

563,319 

19   3 

50,499 

0.3 

23,523 

0.7 

10.4 


$453,537 


15.8 


The  other  members  of  the  committee 
headed  by  Mr.  Jones  are  David  R.  Fran- 
cis, Jr.,  of  Francis  Bros.  &  Company, 
St.  Louis;  A.  G.  Hoyt,  of  the  National 
City  Company,  New  York;  A.  H.  S. 
Post,  president  of  the  Mercantile  Trust 
&  Deposit  Company,  Baltimore,  and  F. 
H.  Ecker,  treasurer  of  the  Metropolitan 
Life  Insurance  Company,  of  New  York. 


Arkansas  Company  Extends 
Operations 

The  Arkansas  Light  &  Power  Com- 
pany, Arkadelphia,  Ark.,  has  acquired 
in  fee  the  property  of  the  Arkansas 
Public  Service  Company,  which  owns 
franchises  and  transmission  lines  in  the 
great  rice  belt  of  eastern  Arkansas, 
the  property  in  fee  of  the  Denning 
Coal  Company,  the  controlling  in- 
terest in  the  Pine  Bluff  Company,  at 
Pine  Bluff,  Ark.,  operating  9.5  miles 
of  electric  railway,  and  the  controlling 
interest  in  the  Missouri  &  Southeastern 
Utilities   Company. 

The  company  has  effected   a  perma- 


sult  the  net  income  finally  suffered  a 
loss  of  $105,281  or  23.2  per  cent. 

The  year's  decline  was  the  direct  re- 
sult of  war  conditions  and  heavier 
taxes.  The  company's  annual  report 
does  not  present  any  subdivisions  of 
earnings  or  operating  expenses  and 
taxes,  so  that  only  the  general  show- 
ing can  be  indicated.  Owing  to  the 
smaller  net  income  in  1918,  the  pre- 
ferred dividends  were  discontinued. 

The  depreciation  allowance  for  1918 
was  $43,760  as  compared  to  $141,145 
in  1917.  The  accrued  depreciation  rf;- 
serve,  which  has  been  accurnulated 
from  the  balances  left  each  year  since 
1911  from  an  amount  equal  to  22  per 
cent  of  gross  railway  earnings  after  the 
payment  of  maintenance  and  renewal 
expenses,  was  $284,352  on  Nov.  30, 
1918.  The  year  before  this  balance 
was  $312,279. 

The  surplus  earnings  of  the  allied 
Easton  Consolidated  Electric  Company 
for  the  last  year  were  $101,756.  This 
sum  resulted  in  a  profit  of  $46,304  on 
the  investment  for  the  Lehigh  Valley 
Transit  Company. 
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Schedule  in  Bankruptcy   Filed 

Schedules  in  bankruptcy  of  the  Inter- 
borougn  Consolidated  Corporation,  the 
holding  company  of  the  Interborough 
Rapid  Transit  and  the  New  York  Rail- 
ways, were  filed  in  the  Federal  Court 
at  New  York  on  April  14  by  the  re- 
ceiver, James  R.  Sheffield.  They  are 
incomplete  for  the  reason  that  the 
bankrupt  is  the  owner  of  stock  in 
other  corporations  the  value  of  which 
is  problematical.  For  the  purposes  of 
the  schedules  the  stock  is  placed  at  par 
value. 

Its  largest  liability  is  the  half-yearly 
interest  due  on  April  1  on  approxi- 
mately $67,825,600  of  U  per  cent  bonds 
on  which  the  company  defaulted. 
The  interest  due,  about  $1,500,000,  is 
cumulative.  The  bonds  are  secured  by 
$33,912,800  of  the  capital  stock  of  the 
subsidiary  Interborough  Rapid  Transit 
Company. 

The  total  liabilities,  according  to  the 
schedules,  amount  to  $69,685,264.  A 
list  of  about  2500  bondholders  accom- 
panied  the    schedules. 

Among  the  assets  are  promissory 
notes  of  the  Interborough  Rapid  Tran- 
sit Company,  $1,300,000;  unliquidated 
claims,  $124,291,  consisting  of  interest 
due  on  Interborough-Metropolitan  col- 
lateral trust  bonds;  deposits  in  banks, 
$544,967;  loan  to  the  Interborough 
Rapid  Transit  Company,  $500,000;  one 
year  6  per  cent  notes  of  the  Inter- 
borough Rapid  Transit  Company,  $800,- 
000,  and  demand  notes  of  the  Rapid 
Transit  Subway  Company,  a  subsidiary 
of  the  Interborough  Rapid  Transit 
Company,  $1,000,000. 

The  bankrupt  company  holds  96.89 
per  cent  of  the  $35,000,000  capital  stock 
of  the  Interborough  Rapid  Transit  Com- 
pany, $15,061,600  of  the  $17,495,000 
capital  stock  of  the  New  York  Railways 
and  $1,035,741  of  the  total  capital 
stock  of  $2,350,000  of  the  New  York 
Transportation  Company,  commonly 
known  as  the  Fifth  Avenue  Bus  Com- 
pany. 

Receiver  Sheffield  has  reduced  the  ex- 
penses of  running  the  bankrupt  com- 
pany from  $41,534  a  year  to  $3,721. 


pert  has  stated  that  the  road  could  be 
junked  and  sold,  exclusive  of  right-of- 
way,  for  $963,000.  Proof  was  offered 
that  on  a  resale  bids  would  be  made  for 
at  least  $640,000.  Moreover,  it  was 
claimed  that  $174,000  cash  in  the 
possession  of  the  Buffalo,  Lockport  & 
Rochester  Railway  went  with  the  prop- 
erty, so  that  the  buyers  really  bought 
the  road  for  $325,000.  It  was  said  that 
the  $174,000,  had  it  been  used  to  pay 
the  interest  on  the  bonded  indebtedness 
of  $2,799,000,  would  have  made  the 
foreclosure  sale  on  March  12  unneces- 
sary. 

Collusion  between  some  of  the  incor- 
porators of  the  new  Rochester,  Lock- 
port  &  Buffalo  Company,  the  Lincoln 
Trust  Company,  New  York,  trustee  of 
the  mortgage,  and  some  of  the  officers 
of  the  Buffalo,  Lockport  &  Rochester 
company  was  charged.  It  was  claimed 
that  the  fact  that  the  railway  had  on 
hand  $174,000  was  not  made  known  to 
prospective  bidders  until  the  time  of 
the  sale. 

Messrs.  Ramsdell  and  Church  own 
$4,000  of  bonds,  $7,755  of  preferred 
stock  and  $9,025  of  common  stock  of  the 
Buffalo,  Lockport  &  Rochester  Railway. 
They  were  represented  at  the  show- 
cause  proceeding  by  Fluhrer,  Reed, 
Wage  &  White,  Albion.  Gerard,  Scott 
&  Bowers,  New  York,  appeared  for  the 
Lincoln  Trust  Company  and  William 
Osgood  Morgan,  New  York,  for  the 
bondholders'  committee  comprising  R. 
Holmes  Smith,  Frederick  Nichols  and 
D.  B.  Manna,  Toronto.  Harris,  Beach 
Harris  &  Matson,  Rochester,  appeared 
for  Willis  A.  Matson  and  the  Roches- 
ter, Lockport  &  Buffalo  Company,  which 
has  already  applied  to  the  Public  Serv- 
ice Commission  for  permission  to  issue 
$3,700,000  of  stock. 


Financial 
News  Notes 


Want  Foreclosure  Sale  Set  Aside 

Decision  was  reserved  by  Justice 
Charles  B.  Sears  of  the  Supreme  Court 
at  Batavia,  N.  Y.,  on  April  14  on  the 
show-cause  order  argued  before  him  in 
connection  with  the  sale  of  the  Buffalo, 
Lockport  &  Rochester  Railway,  Roches- 
ter, N.  Y.  The  order  asked  why  the 
sale  of  the  road  on  March  12  for  $500,- 
000  should  not  be  set  aside.  The  prop- 
erty was  bought  by  Willis  A.  Matson 
and  William  F.  Foster,  Rochester,  act- 
ing for  a  bondholders'  committee  and  a 
new  corporation,  the  Rochester,  Lock- 
port  &  Buffalo  Railroad  Corporation. 

The  action  was  brought  by  W. 
Crawford  Ramsdell  and  Samuel  T. 
Church,  Albion,  N.  Y.,  bondholders 
and  stockholders  of  the  original 
company.  It  is  claimed  by  them 
that  the  property  was  worth  more 
than  $500,000  and  that,  in  fact,  an  ex- 


New  York  Tax  Law  Needs  Change 

In  a  recent  paper  prepared  for  the 
National  Tax  Association  by  M.  H. 
Hunter,  of  the  University  of  Illinois, 
in  regard  to  the  taxation  of  public  util- 
ities in  the  State  of  New  York,  it  is 
stated  that  the  laws  are  too  complex. 
Furthermore,  there  is  no  way  of  com- 
paring tax  burdens  on  different  classes 
of  property. 

In  Professor  Hunter's  opinion,  the 
addition  of  th^  special  franchise  tax 
has  no  justification,  and  its  attempted 
administration  has  filled  the  courts 
with  litigation  and  has  failed  to  bring 
justice  and  satisfaction.  From  the  dif- 
ficulties experienced  under  the  present 
system,  it  would  seem  advisable  to  fol- 
low the  example  of  some  other  states 
and  adopt  some  unit  method  of  taxa- 
tion, either  the  earnings  or  the  ad  val- 
orem basis. 

If  this  were  done  it  would  be  com- 
paratively easy  to  extend  the  system 
to  mitigate  the  present  outstanding  in- 
equalities and  injustices  of  local  assess- 
ments. Finally,  it  is  believed  that  utility 
property  should  be  taxed  at  about  the 
same  rate  as  other  property,  "unless 
it  be  desired  that  the  users  of  public 
utilities  should  bear  especially  heavy 
or  light  tax  burdens." 


No  Offer  for  Bowling  Green  Lines. — 

Pursuant  to  an  order  issued  by  the 
Court  of  Appeals  the  property  of  the 
Southern  Traction  Company,  Bowling 
Green,  Ky.,  was  offered  for  sale  on 
April  7,  with  a  provision  that  it  was  to 
be  operated.  The  minimum  bid  of  $21,- 
000',  set  by  the  court,  was  not  received, 
however,  and  the  property  will  now 
probably  be  offered  for  sale  as  junk. 

Receiver  for  Chattanooga  Company. 
— John  Graham,  Philadelphia,  and 
Percy  Warner,  Nashville,  were  ap- 
pointed receivers  of  the  Chattanooga 
Railway  &  Light  Company,  Chatta- 
nooga, Tenn.,  on  April  17  by  Federal 
Judge  Sanford.  The  action  was  taken 
on  the  petition  of  the  Commercial  Trust 
Company,  Philadelphia,  Pa.,  represent- 
ing the  holders  of  $2,790,000  of  the 
company's  first  mortgage  bonds. 

Common  Stock  Dividend  Increased. — 
Henry  L.  Doherty  &  Company,  New 
York,  N.  Y.,  announce  that  the  monthly 
distribution  on  Cities  Service  Company 
bankers'  shares,  payable  on  May  1  to 
shares  of  record  of  April  15,  will  be 
41.1  cents  on  each  share.  This  com- 
pares with  a  monthly  disbursement  of 
39.6  cents  on  April  1  and  is  equivalent 
to  an  income  return  of  approximately 
13J  per  cent  annually  on  bankers' 
shares  at  their  present  market  price. 

Common  Stock  Dividend  Resumed. — 
The  directors  of  the  Pacific  Gas  &  El- 
ectric Company,  San  Francisco,  Cal., 
have  resumed  dividends  on  the  common 
stock  at  the  rate  of  li  per  cent  quarter- 
ly. An  initial  quarterly  cash  dividend  of 
IJ  per  cent  on  the  common  stock  was 
paid  in  April,  1912,  and  continued  to 
April,  1913,  when  it  was  passed.  The 
dividend  was  resumed  in  March,  1916, 
and  paid  to  October,  1917,  when  dis- 
continued. 

Successor     Interurban     Organizes. — 

The  Rochester,  Lockport  &  Buffalo 
Railroad  Corporation,  organized  as  the 
successor  to  the  Buffalo,  Lockport  & 
Rochester  Railway,  Rochester,  N.  Y., 
sold  under  foreclosure  recently,  has  or- 
ganized as  follows:  E.  R.  Wood,  presi-  j 
dent;  A.  S.  Muirhead,  vice-president,  1 
and  W.  W.  Foster,  secretary,  treasurer 
and  general  manager.  Directors:  E.  R. 
Wood,  F.  Nicholls,  R.  Home  Smith,  D. 
B.  Hanna,  A.  S.  Muirhead,  F.  W.  Zoller, 
W.  A.  Matson,  W.  W.  Foster  and  D.  M. 
Beach. 

Worcester  Bonds  Extended. — On  peti- 
tion of  the  Worcester  (Mass.)  Consoli- 
dated Street  Railway  for  approval  of 
an  agreement  for  an  extension  for  a 
period  of  two  years  of  the  company's 
twenty-year  first  mortgage  bonds  to 
the  amount  of  $115,000,  the  Massachu- 
setts Public  Service  Commission  has 
approved  an  agreement  made  between 
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the  railway  and  the  American  Trust 
Company,  trustee,  whereby  the  matur- 
ity of  the  bonds  is  extended  two  years 
from  Jan.  1,  1919,  and  the  interest  on 
the  bonds  is  increased  from  5  per  cent 
to  7  per  cent  per  annum. 

Governor  Signs  Gross  Receipts  Tax. 
— The  Morgan  bill  re-enacting  the  gross 
receipts  tax  on  utility  corporations, 
which  was  recently  signed  by  Governor 
Edge  of  New  Jersey,  provides  for  a  tax 
upon  the  gross  receipts  of  these  con- 
cerns rather  than  upon  the  taxable 
gross  receipts  as  contained  in  last  year's 
act,  thereby  producing  12  to  15  per 
cent  more  revenue.  The  reason  for  a 
re-enactment  rather  than  an  amend- 
ment, it  is  stated,  is  because  the  act 
passed  by  the  last  Legislature  was  ap- 
proved prior  to  the  general  tax  act  and 
there  was  a  question  as  to  whether  the 
general  tax  act  did  not  complicate  or 
repeal  the  provisions  of  the  gross  re- 
ceipts tax  act. 

Unfavorable  Report  on  Successor 
Company. — Acting  on  the  unfavorable 
report  of  the  committee  on  incorpora- 
tion the  Connecticut  House  has  re- 
jected the  bill  authorizing  the  Somers 
Electric  Company  to  buy  the  property 
of  the  Hartford  &  Springfield  Street 
Railway  and  conduct  the  railway  in 
South  Windsor,  East  Windsor,  Wind- 
sor Locks,  Enfield  and  Somers.  Advo- 
cates of  the  bill  claimed  that  the  or- 
ganization of  the  Somers  Electric 
Company  was  merely  a  "preparedness" 
measure  in  order  that  some  corporation 
might  be  in  a  position  to  acquire  the 
railway  in  case  reorganization  or  change 
in  ownership  became  necessary.  The 
Hartford  &  Springfield  Street  Railway 
is  now  in  the  hands  of  a  receiver. 

An  Echo  of  the  Lorimer  Failure. — 
The  claim  of  the  Lorimer-Gallagher 
Construction  Company,  Chicago,  111., 
against  the  Southern  Traction  Com- 
pany, East  St.  Louis,  111.,  for  $850,000 
was  allowed  by  Federal  Judge  English 
in  a  decree  filed  at  Danville,  111.,  on 
March  30.     However,  it  recognizes  the 


priority  of  claims  totaling  $110,000  for 
right-of-way  and  other  expenses  in- 
curred before  the  road  was  built.  The 
road  is  ordered  sold,  but  no  date  is 
fixed.  The  same  decree  provides  that 
the  La  Salle  Street  Bank,  Chicago,  111., 
also  one  of  former  Senator  Lorimer's 
enterprises,  which  is  in  the  hands  of  a 
receiver,  must  surrender  to  the  con- 
struction company  $1,200,000  of  the 
traction  company's  bonds,  which  it  has 
been  carrying  as  "book  assets"  of  the 
bank.  The  litigation  was  begun  five 
years  ago  by  J.  Y.  Sanders  on  a  note 
for  $100,000  against  the  traction  com- 
pany, turned  over  to  Sanders  by  C.  B. 
Munday,  who  was  sentenced  to  five 
years'  imprisonment  for  wrecking  the 
La  Salle  Street  Bank,  of  which  he  was 
vice-president. 

Would  Issue  $1,054,000  of  Bonds.— 
The  Hudson  &  Manhattan  Railroad, 
New  York,  N.  Y.,  which  operates  under 
the  Hudson  River  between  New  York 
and  New  Jersey,  has  applied  to  the 
Public  Service  Commission  for  the  First 
District  of  New  York  for  an  order  to 
permit  the  company  to  issue  $1,054,000 
of  5  per  cent  bonds  under  the  company's 
first  lien  and  refunding  mortgage.  The 
company  states  that  the  principal  will 
be  used  for  the  reimbursement  of  its 
treasury  for  expenditures  made  for  ad- 
ditions and  betterments  to  its  property, 
and  in  part  for  paying  obligations  in- 
curred by  the  company  for  the  purchase 
of  rolling  stock.  The  application, 
states  that  of  the  whole  amount  applied 
for  $308,500  face  value  is  on  account  of 
expenditures  for  betterments  and  im- 
provements amounting  to  $246,800.  The 
larger  amount  is  needed  to  cover  this 
sum,  because  the  bonds  will  be  sold  at 
80.  The  sum  remaining  under  the 
application  —  namely,  $745,000,  face 
value — is  on  account  of  expenditures 
amounting  to  $188,500  for  retiring  un- 
derlying mortgages  and  $460,000  for 
payments  for  rolling  stock. 

Financial  Clouds  Hang  Over  Wash- 
ington.— During  the  past  four  months. 


under  the  5-cent  rate,  the  City  &  Sub- 
urban Railway,  included  in  the  system 
of  the  Washington  Railway  &  Electric 
Company,  Washington,  D.  C,  it  is  stat- 
ed, has  failed  by  $15,522  to  meet  its 
fixed  charges.  In  any  event  the  company 
is  now  running  at  a  loss  and  means 
have  not  been  devised  for  replacing  all 
the  cars  damaged  in  the  recent  fire. 
Report  that  the  Washington  &  Great 
Falls  Railway  &  Power  Company,  which 
operates  a  line  through  Maryland  to 
Great  Falls,  would  discontinue  oper- 
ations on  account  of  lack  of  funds  was 
denied  by  its  officials.  Arrangements 
have  been  made  to  carry  it  along  tem- 
porarily, at  least.  This  concern  rents 
both  power  and  cars  from  the  Wash- 
ington Railway  &  Electric  Company. 

Seattle    Sells    Railway    Bonds. — The 

city  of  Seattle,  Wash.,  has  finally  sold 
$400,000  of  bonds  for  new  construc- 
tion. They  are  now  being  offered  for 
subscription.  On  Aug.  10,  1918,  the 
City  Council  passed  an  ordinance  adopt- 
ing a  plan  for  additions,  betterments 
and  extensions  to  the  existing  munic- 
ipal railway  system.  The  plan  adopted 
called  for  the  construction,  equipment, 
maintenance  and  operation  of  a  single 
or  double-track  railway  from  East 
Eighty-fifth  Street  and  Tenth  Avenue 
Northeast;  also  on  East  Marginal  Way, 
also  on  West  Spokane  Street  to  Admiral 
Way,  being  three  distinct  additions  to 
the  municipal  railway  lines  as  they  then 
existed.  The  estimated  cost  of  these 
improvements  was  placed  at  $1,200,000. 
Early  in  January,  1919,  the  Council  is- 
sued a  call  for  bids  for  $400,000  of  the 
bonds  to  be  applied  to  the  payment  of 
construction  costs.  No  bids  for  these 
bonds  were  received  on  the  opening  day, 
Feb.  1.  Recently  R.  M.  Grant  &  Com- 
pany, New  York,  and  the  Oscar  P.  Dix 
Company,  Seattle,  submitted  a  joint  bid 
for  $400,000  of  the  bonds,  which  was  ac- 
cepted. The  bonds  bear  interest  at  5J  per 
cent  per  annum,  and  are  payable  in 
twenty  years.  They  are  an  obligation  de- 
pendent upon  railway  earnings. 


Electric  Railway  Monthly  Earnings 


ATLANTIC  SHORE  ELECTRIC  RAILWAY,  SANFORD,  ME. 


Period 

Im.,  Feb.,  '19 
Im.,  Feb.,  '18 


Operating 
Revenue 

$10,850 
8,261 


Operating 
Expenses 

$10,599 
11,696 


Operating 
Income 

$251 
t3,435 


Fixed 
Charges 

$458 
422 


Net 
Income 

t$207 
14,857 


BANGOR  RAILWAY  &  ELECTRIC  COMPANY,  BANGOR,  ME. 


Im.,  Feb.,'19 

lm.,Feb., '18 

12m.,  Feb.,  '19 

12m.,  Feb., '18 


$81,841 

67,485 

942,247 

887,921 


*$54,110 

*51,493 

♦606,873 

*520,282 


$27,731 

15,992 

335,374 

367,639 


$20,645 

19,942 

240,445 

230,385 


CHATTANOOGA  RAILWAY  &  LIGHT  COMPANY, 
CHATTANOOGA,  TENN. 


Im.,  Feb., 

Im.,  Feb., 

12m.,  Feb., 

12m.,  Feb., 


'19 
'18 
'19 
'18 


$142,147 

137,791 

1,858,986 

1,422,833 


*$  109,326 

*106,144 

•1,446,404 

•1,211,754 


$32,821 

31,647 

412,582 

211,079 


$21,273 

30,565 

285,866 

361,669 


$7,086 
t3,950 
94,929 
137,254 


$11,548 

1,082 

126,716 

1 150,590 


COMMONWEALTH  POWER,  RAILWAY  &  LIGHT  COMPANY, 
GRAND  RAPIDS,  MICH. 


In 


,  Feb., 

Im.,  Feb., 

I2m.,  Feb., 

12m.,  Feb., 


$2,036,430 

1,619,202 

22,784,373 

19,894,954 


•$1,314,916 

•1,154,493 

•15,155,763 

•12,893,881 


$721,514 

464,709 

7,628,610 

7,001,073 


$540,602 

478,854 

6,159,414 

5,382,618 


$180,912 

t14,145 

1,469,196 

1,618,455 


CUMBERLAND  COUNTY  POWER  &  LIGHT  COMPANY, 
PORTLAND,  ME. 


Im.,  Feb.,  '19 

Im.,  Feb.,  '18 

12m.,  Feb.,  '19 

12m.,  Feb.,  '18 


$198,998 

211.037 

3,198,977 

3,068,576 


•$143,811 

•188,824 

•2,200,296 

•2,216,916 


$55,187 

22,213 

998,681 

941,660 


$56,657 

70,702 

830,883 

829,466 


t$  1,470 
t48,489 
167,798 
112,194 


EAST  ST.  LOUIS  &  SUBURBAN  COMPANY,  EAST  ST.  LOUIS,  ILL. 


Period 

Operating 
Revenue 

Operating 
Expenses 

Operating 
Income 

Fixed 
Charges 

Net 
Income 

Im. 

Im. 
12m. 
12m. 

Feb., 
Feb., 
Feb., 
Feb., 

'19 
•18 
•19 
•18 

$338,383 

311,063 

4,309,937 

3,742,457 

•$278,572 

•224,992 

•3,392,686 

•2,602,427 

$59,811 

86,071 

917,251 

1,140,030 

$69,946 

66,648 

819,869 

789,726 

$tl0,135 

19,423 

97.342 

350,380 

HOUGHTON 

COUNTY   TRACTION    COMPANY, 

HOUGHTON 

,   MICH 

Im. 

Im. 
12m. 
12m. 

Jan., 
Jan., 
Jan., 
Jan., 

'19 
'18 
'19 
'18 

$24,455 

29,422 

315,099 

343,802 

•$19,133 

•20,554 

•214,066 

•218,322 

$5,322 

8,868 

101,033 

125,480 

$5,041 

5.075 

60,237 

61,150 

$281 

3,793 

40,796 

64.330 

NASHVILLE 

RAILWAY 

&  LIGHT  COMPANY,  NASHVILLE, 

TENN. 

Im. 

Im. 
12m. 
12m. 

Feb., 
Feb., 
Feb., 
Feb., 

'19 

■18 
'19 
'18 

$252,993 

198,928 

2,988,074 

2,454,308 

•$180,479 

•127,155 

•2,009,660 

•1,596,230 

$72,514 

71,773 

978,414 

858,078 

$39,879 

40,626 

479,812 

489,526 

$32,635 

31,147 

498,602 

368,552 

PORTLAND  RAILWAY,  LIGHT  &  POWER  COMPANY, 
PORTLAND,  ORE. 

Im. 

Im. 
12m. 
12m. 

Jan., 
Jan., 
Jan., 
Jan., 

'19 
'18 
'19 
'18 

$703,547 

589,787 

7,780,890 

6,123,067 

•tt$445,902 

*tt344,825 

•tt5,228.113 

•tt3,661,231 

$257,645 

244.962 

2,552,777 

2,461,836 

$186,811 

178,895 

2,226,103 

2,148,609 

$70,834 

66,067 

326,674 

313,227 

*  Includes  taxes,  t  Deficit,  tt  In  Januarj-,  1919,  $21,106;  January,  1918, 
$17,571;  twelve  months,  1919,  $542,925;  twelve  months,  1918,  $198,278,  in- 
eluded  for  depreciation. 
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Traffic  and  Transportation 


Domestication  As  a  Solution 

Bridgeport    Man    Wants    Local    Lines 

Controlled  Locally,  with  Manager 

and  Employees  as  Directors 

W.  B.  Lasher,  chairman  of  the  Traffic 
Commission  of  Bridgeport,  Conn.,  has 
replied  in  the  Bridgeport  Standard 
Telegram  to  the  question  propounded 
by  it,  "What  to  your  mind  is  the  best 
way  to  get  the  5-cent  trolley  fare  in 
Bridgeport,  secure  adequate  service  and 
transform  a  trolley  failure  into  a  trolley 
success?"  Mr.  Lasher's  reply  outlines 
a  complete  program  for  the  operation 
of  Bridgeport's  lines  for  Bridgeport's 
benefit.     Mr.  Lasher  advocates: 

Formation  of  a  Bridgeport  corpora- 
tion to  lease  from  the  Connecticut  Com- 
pany all  rights  for  the  tracks,  wire, 
power  and  material  for  the  operation 
of  the  trolley  service  in  the  city  of 
Bridgeport. 

Purchase  of  100  Birney  one-man 
safety  cars. 

Reduction  of  the  fare  within  the 
city  limits  to  5  cents. 

Control  of  the  Bridgeport  lines  to  be 
put  in  the  hands  of  a  board  of  directors 
so  selected  as  to  assure  operation  of 
these  lines  for  the  best  interest  of  all 
concerned.  This  board  to  be  made  up 
of  five  men,  as  follows: 

1.  A  representative  of  the  trolley 
men — the  actual  operators  of  the  line 
in  question. 

2.  A  representative  of  the  Common 
Council  of  Bridgeport — say,  the  chair- 
man of  the  streets  and  sidewalks  com- 
mittee. 

3.  A  representative  of  the  investors 
who  furnish  the  new  capital  for  the 
proper  equipment  and  operation  of  the 
Bridgeport  lines. 

4.  The  local  trustee  of  the  Connecti- 
cut Company  (Charles  E.  Sanford),  to 
represent  the  lessors  of  the  rails  and 
operating  rights. 

5.  The  manager  of  the  local  traction 
lines. 

Mr.  Lasher  explains: 

Understand  that  this  is  only  a  rough 
outline,  but  I  believe  it  embodies  a  work- 
able plan  and  can  be  put  into  effect  with- 
out further  decree  of  the  United  States 
courts,  or  other  complications  which  make 
for  doubt  and  delay. 

The  basic  ideas  are   twofold.     They  are : 

1.  To  give  the  people  the  service  to  which 
they  are  entitled  at  the  5-cent  fare,  justify- 
ing this  fare  by  improvements  in  equip- 
ment and  economies  of  operation  which 
will  a'-'sure  a  fair  return  to  the  Investors. 

2.  To  restore  the  old  feeling  of  confidence 
and  co-operation  between  the  city's  most 
Important  utility  and  the  community  which 
it  serves  by  separating  the  Bridgeport  lines 
and  putting  them  under  a  control  that  is 
democratic    and    representative. 

That  to  my  mind,  having  a  representa- 
tive of  the  trolleymen  act  as  one  of  the 
five  controlling  directors,  is  one  of  the  most 
important  factors  in   the   whole   plan. 

We  must  recognize  the  fact  that  no  ele- 
ment In  the  success  of  a  great  utility  Is 
more  Important  than  the  human  element — 
the  people  who  actually  perform  the  work 
of  operation.  The  man  behind  the  con- 
troller box  must  have  a  voice  in  the  opera- 


tion and  direction  of  the  company  he 
serves. 

Finally,  the  inanager  of  the  local  lines 
should  be  included  as  a  director,  for  ob- 
vious reasons.  He,  with  the  men  under 
him.  shares  the  responsibility  for  the  prac- 
tical operation  of  the  lines.  And  like  the 
men  under  him,  he  gets  his  orders  from 
the  top  too  often  without  having  a  chance 
to  voice  the  results  of  his  own  ability  and 
practical    experience. 

The  five  directors  would  then  represent 
all  the  interests  having  a  stake  in  the 
operation  of  the  lines  and  should  be  able 
to  bring  about  that  condition  of  mutual 
confidence,  helpfulness  and  responsibility 
which  means  so  much  in  the  operation  of  a 
public   utility. 

This  situation,  in  a  company  backed  by 
local  capital,  responsive  to  local  wishes, 
alert  to  the  changing  demands  of  service, 
should  make  the  present  trolley  troubles 
vanish  like  mist  on  the  horizon. 


Everybody  Pays  in  Seattle 

Those  Who  Expected  Era  of  Free  Rides 

to  Be  Ushered  in  Keenly 

Disappointed 

The  time-honored  custom  of  extend- 
ing free  transportation  on  city  railway 
lines  in  Seattle  to  patrolmen,  detectives, 
firemen  and  city  employees  ended  at 
midnight  on  April  8,  by  order  of 
Thomas  F.  Murphine,  Superintendent 
of  Public  Utilities  and  head  of  the 
municipal  traction  system.  The  only 
exceptions  to  the  straight  nickel  fare 
are  the  student  conductors  and  motor- 
men  on  observation  trips,  and  municipal 
railway  employees  when  their  duty  re- 
quires them  to  be  on  the  cars. 

Mr.  Murphine  Backed  by  Law 

It  has  developed  that  Mr.  Murphine  is 
backed  in  his  fight  to  abolish  free  fares 
by  a  city  ordinance  passed  last  July  fix- 
ing fares  on  the  municipal  railway.  The 
ordinance  provides  that  the  fare  shall 
be  5  cents  and  no  authority  is  given 
any  city  employee  to  ride  free. 

An  order  abolishing  tickets  has  also 
been  announced,  and  all  commutation 
tickets  issued  by  the  Puget  Sound  Trac- 
tion and  the  municipal  traction  lines 
will  be  redeemed. 

Mr.  Murphine  also  proposes  to  abol- 
ish school  tickets  as  soon  as  the  present 
supply  is  exhausted,  and  substitute  a 
metal  disk.  He  states  "tickets  are  an 
economic  waste,  and  a  nuisance.  The 
new  school  disks  will  go  into  the  fare 
box  just  like  a  nickel," 

The  police  department  is  leading  in 
the  campaign  against  the  edict  of  Mr. 
Murphine  abolishing  free  fares.  Chief 
of  Police  Warren  asserts  that  he  was 
promised  by  Mayor  Hanson  that  if  the 
department  would  work  for  the  munic- 
ipal purchase,  he  would  see  that  none 
of  the  privileges  enjoyed  by  the  police 
were  disturbed.  Chief  Warren  also  as- 
serts that  the  efficiency  of  the  police 
department  will  be  materially  affected, 
as  many  of  the  patrolmen  will  walk 
to  and  from  their  beats,  rather  than 
pay  fare,  causing  loss  of  much  time. 


Jersey  Fare  Hearings 

Commission    Has    Before    It    Plea    for 
Seven-Cent  Fare,  Pending  Con- 
clusion of  Zone  Inquiry 

At  the  time  of  the  order  of  the 
Board  of  Public  Utility  Commissioners 
of  New  Jersey  to  the  Public  Service 
Railway  to  restore  the  6-cent  fare,  the 
question  of  the  future  rates  for  the 
company  was  left  with  the  hearing  on 
the  application  for  a  7-cent  fare  set 
for  April  7  and  the  hearing  on  the 
proposed  zone  plan  set  for  April  14. 
Thus  they  are  entirely  separate  pro- 
ceedings, both  of  which  are  still  in 
progress. 

Professor  Anderson  Questioned 

On  April  7  Prof.  Henry  C.  Anderson, 
head  of  the  mechanical  engineering 
department  of  the  University  of  Michi- 
gan, under  Dean  Mortimer  E.  Cooley, 
a  company  witness,  was  unavoidably 
absent  and  an  adjournment  was 
granted  by  the  commission  to  April  14. 
On  that  date  Professor  Anderson  testi- 
fied that  the  physical  valuation  of  the 
company's  property  was  $99,417,442, 
or  at  the  rate  of  $117,000  a  mile  of 
track,  exclusive  of  power  houses.  He 
believed  the  figures  he  gave  as  an 
appraisal  were  fair,  for  rate-making 
purposes,  and  said  that  a  company 
must  get  a  fair  return  for  what  it 
actually  possessed  or  else  returns  on 
the  original  investment  must  be  in- 
creased when  the  cost  to  reproduce 
showed  itself  to  be  higher  in  succes- 
sive years.  He  explained  at  consider- 
able length  the  details  under  which 
the  inquiry  to  establish  the  appraisal 
value  had  been  conducted.  Professor 
Anderson  also  testified  as  to  the  cost  of 
reproducing  the  physical  properties  of 
the  railway  based  on  labor  and  ma- 
terial costs  between  1911-1915,  1914- 
1918  and  for  1918,  the  totals  rising 
from  $113,504,471  for  the  first  period 
to  $163,648,707  for  1918. 

In  the  matter  of  the  other  fare  pro- 
ceeding before  the  board,  postponement 
of  one  week  was  granted  on  April  14  to 
the  several  municipalities  concerned  in 
which  to  gather  their  evidence  for  pres- 
entation in  opposition  to  the  restora- 
tion of  the  7-cent  fare  asked  by  the 
railway  pending  the  adoption  of  the 
proposed  zoning  plan. 

No    Long    Postponement 

City  Counsel  Congleton  and  other 
municipal  representatives  urged  that  a 
postponement  of  three  weeks  be 
granted.  Vice-President  Wakelee  of 
the  railway  stated  the  company  was 
entirely  willing  to  submit  to  an  in- 
vestigation of  its  affairs,  but  he  felt 
that  the  7-cent  fare  should  be  restored 
at  once,  pending  the  board's  decision  on 
the  zoning  plan.     He  said: 

The  facts  justify  the  application,  and 
show  the  npce.ssity  for  it.  The  company  is 
facing  insolvency  as  the  result  of  a  mount- 
ing deficit  and  this  board  might  just  as 
v.ell  say  no  to  our  application  as  to  grant 
an  adjournment  of  three  weeks.  Our  treas- 
ury Is  empty,  there  is  a  huge  deficit.  Tlie 
company  wants  to  do  business.  Facts  as 
to  our  operating  expen.ses  stand  and  no  ; 
amount  of  investigation  will  controvert  .< 
these  facts.  i 
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Milwaukee    Increase   Denied  cases  it  had  indicated  that  7J  per  cent              Civ  Pantc  ;«   «r.«Iro.,« 

r„        ■     ■     .     r.  .•      X       .  r.  »•«*">■"  o"  fair  value  was  not  under  the                        l-^eniS  in  ^pOKane 

eZr:LllZ::::A/jXtT'-  ^'-"-^tan-s  in  the  cases^tdt  Companies    Sought    Seven    Cents    and 

offX   Rpiipf  unreasonable     return,     these     holdings           Concessions   from    City    Looking 

Keiiei  were    not    to    be    taken    as    necessarily                     Toward  Consolidation 

The  Wisconsin  Railroad  Commission  '"''»"i"&  that  the  earning  of  such  a  re-         j.  „      ■        ,^      , 

on  April  5  handed  down  a  decision  de-  *"™   ^^""^"^   ^   provided   at   all   times  w     ■     Y"i^       I   hearing    in    Spokane, 

nying   the    petition    of   the    Milwaukee  ""'^''''  ^"  conditions  for  all  utilities  or  ^J"^^}-'  l»cfore  the  Public  Service  Com- 

Electric  Railway  &  Light  Company  for  ?^  ^^^  departments  of  utilities.    Nor  is  "i'^^^u°"o°">  ^       ^'  °"  ^^^  application 

increased  fares  in   Milwaukee  and  the  failure  to  earn  7J  per  cent  a  proof  °l  ^^^  i^Pokane  Traction  Company  and 

suburban   districts.     The  general   atti-  ^^^^^  ^^^  ^^  advanced.  *"®  t>pokane  &  Inland  Empire  Railroad 

tude    of   the   commission   was    that   its  ^^'^  commission  added  that  for  some  °\    7-cent    fares    the    commission,    as 

hopeful  estimates  of  the  company's  fu  ^''"^  ''^   ^^'^  noticed   an   inadequacy  of  „    ^"    ^^''^    briefly    in     the     Electric 

ture  revenues  and  expenses  afforded  it  ^^^    supply    leading   to    actual    loss    of  fr'^^^^  Journal  for  April   12,  page 

no  ground  for  granting  rate  increases  "^^venue,  and  it  could  not  neglect  this  j"^'   '^"<'"  a"  o^'der  making  a  6-cent 

which  would  result  in  giving  more  than  ^^^^  '"  ^  ^^*®  case.     It  estimated  that  ^f^^  effective  immediately  for  a  ninety- 

a  fair  return.  seventy-one  new  cars  are  needed  under  .    ^  period.    The  new  rate  was  set  to  go 

In      connection      with      ordering      a  '*'''   '"°'''fi''d   service   standard.     Before  ^"*°  ^^®c*;  on  all  lines  on  April  6.     No 

changed      accounting     method      under  "^'>'^'"^  any  final  order  directing  such  change     in    the     present    transfer    or 

which   the   property  of  a  strictly  rail-  "  Purchase,  however,  it  offered  to  the  school-ticket   system   is   made.    It   was 

way  character  will  be  kept  apart  from  company    an    opportunity    to    present  P^'oposed    to    supply    conductors    with 

properties  of  other  sorts,  the  commis-     ''clpful  data. strips  of  five  tickets  to  be  sold  for  30 

sion    used    substantially    the    valuation  r\        l     7^                       .             ,  *^®"  !•'  ^®  ^"  accommodation  to  those  not 

found  in  other  cases  but  rearranged  it.  t»niaha  Company  Appeals  wanting  to   handle  pennies. 

It  found  that  the  value  of  the  strictly  Carries  Its  Fare  Case  to  Supreme  Court             ^*™    Increase    Announce) 

ltl^%7,ro^,  IncSdiStoSo^f^r  ""    ''L^rTrLtt  Z^r'"''  aft^eftlif faf  ^    -'r/t    ^'^-^^ 

materials  and  supplies.     Similar  totals  f resent  Kates  after  the  fare  decision  had  been  handed 

for    the     suburban     railway     propertv         '^^^  Omaha  &  Council  Bluffs  Street  f"^"  f"'*  announced   a  wage  increase 

would  be  $1,320,698  without  materials  ^^'^^ay  has  filed  in  the  Nebraska  Su-  %  P'atform   men  of  6  cents   an   hour, 

and  supplies  and  $1,363,198  with  an  al  P^cme  Court  an  appeal  brief  from  the  ^"^ctive  the  same  time  that  the  6-cent 

lowance  for  these  items.     The  interur-  Endings    and    judgment    of    the    State      ^^®, '^t"*  ^?^°  ®*^ct. 

ban  property  was  valued  at  $5  425  444  Railway    Commission    of    Nebraska    in  .,  hearing  opened  on  April  2,  with 

The      power      property      of      all    '  the  connection  with  the  company's  petition  !      cross-examination  of  Mayor  Fassett 

company's     utilities     was     segre^-ated  '^°  charge  a  7-cent  fare  on  its  lines  with-  °yj"e  attorneys  for  the  railways, 

amounting    to    $11,318,752,    and  "fixed  '"  the  city  of  Omaha.  J.he  Mayor  contended  that  the  figures 

charges     on     such     property     appear         '^^^  '^^^^  ^'''  ^e  called  for  hearing  on  .   f  Spokane  Traction  Company  for 

among  the  expenses  of  the  railway  de-  ^^^  ^-    ^**^^''  ^  ""^cent  extensive  hear-  '"^"11?-^'^?^  "'^''^  *°°  ^'^''• 

partment  as  a   portion  of  the   cost  of  '"^  before   the   commission   that   body  ..  "^''i  ^- '^'"aves,  attorney  for  the  Trac- 

power.    The  total  value  of  all  the  prop-  '^^"®^  ^"  °*"'^«"'  to  the  effect  that  the  w  "  ^"""P^ny-  read  into  the  record  the 

erties  of  the  company,  excluding  mate-  company  had  not  made  a  full  and  com-  •    ^^  L,aboT  Board  recommendation  for 

rials  and  supplies,  was  placed  at  $45  -  P'®*^®  showing  as  to  operating  revenues,  '"creased  wages  for  traction  employees. 

603,154  as  of  Dec.  31,  1918,  except  for  '*"''  expenses  and  fixed  charges,  proper-  ■        ,       "untington,  president,  recalled 

additions  to  the  Milwaukee  Light,  Heat  '^  chargeable  to  the  Nebraska  property.  !"  rebuttal,  protested  against  using  the 

&  Traction  property  since  1914.     '  "The   company   refutes   that   statement,  '"creased  revenue  figures  for  the  first 

In    considering   the    company's    reve-  '^^^  commission  further  ruled  that  the  ^®  ^^^  ^®  »  basis  for  figuring  in- 

nues    and    expenses,     the    commission  '^^^^  should  be  continued  for  the  taking  '^**'"^'     ^®  ®*"'1  = 

stated  that  the  last  six  months  of  1918  °^    additional    testimony,    and    directed  „  F"  cannot   prognosticate   the   future   bv 

included  the  period  of  highest  operat-  '*f    engineering    department    to    check  rnsfa'^nce''''^thl''"fl^,frpt  "^V  f  "^<'  °^^^'--  For 

ing   costs,   and   that   reductions   rather  Physical  valuation,  and   its  accounting  i°':  ">«  first  twem^-one  dayT^n'^Mirch^'i^P 

than   further   increases   were   likely  to  department  to  check  books  and  records  ?hi    momh°"lithoueh*   remaining  days   of 

come.     Moreover,  it  believed  that  gains  '^"^  company  during  its  entire  life.  '"^''e  ideal.'  ^      weather    conditions 

would  be  made  in  the  revenues,  which  Company  Claims  Confiscation  Concessions   to   Railways 

e'pii'miT  a'nf  ottrca'u^se?  if  tTeTe^  wi^h'^ SuT/mJ-cilfrt'tvs^'tr  tth'  °"  '''  '''' f  *^«  ^^^^^^  before  the 
fore  laid  aside  the  actual  revenue  and  TceJf.r^hlTu'  f  *  ,^*  ^^"^  commission,  the  City  Council  offered  its 
expense  figures  for  the  last  "a?f"ofl9l2  r'asonabr  buf  confir^tor?  t^^ks  ft'trT"""^/"  '""^  railways  when 
and  compiled  a  statement  of  what  it  be-  for  an  emergency  rate  increase  dafion  of  fy.lT'T''  '^^°""^  «°"^°"- 
heved  would  be  "normal  revenues  and  Among  the  financia"  statements  submk  to  th  '""'  ^'"^  ^^"««"^  *" 
expenses  at  present  price  levels  for  shown  in  the  brief  a^rthe  foloS  dtv  cha J^^T't  ^"'""'''"^"*^  t°  the 
materials  and  labor  and  with  revenues  oo.panys  valuation  figures  .SsMOO  bringing  about^h'^  ^°"'''  "^^'^*  '" 
on  the  present  basis  for  a  future  half-  Valuation  by  commissiSn's  ex-  ■''"'•*'"'  "ringing  about  the  merger.  The  con- 
year    period."      This    estimate    of    the  Ou'^tltLding  "  bonds  " !  i,.' ! ! !  i ! " " "  '^lil'So^o'  t'^rartTr  f  *^^  ^''""'="  P^"'P°«''^  i" 

commission   would   lead   to   an   amount  Outstanding  stock    8990000  cnarter  amendments  are: 

of  $671,684   available   to  meet  a   return  Maintenance   and   operation,  1914      1,'608;231  Relief    from    the    0=^    ™-, 
Of  n  per  cent  or  $599  674  ot  the  rail  ^^!^eri^^.^''T^;J^^    ^•"^•<'»«  cep"t]^T?h€f  „S"  1-^"^'^-^".    ex- 
way  property  in  the  single-fare  area.              ^oT^. -,''  .Th'-^tl^  '.°.'-.  .\".':     1  321  518  ^' S^ulL^^io'n'<=  F"^?  ^eSve^"""  '""^ 

A    similar    estimate    for    the    subur-  Fixed   charges   per  year 480.950  of   bridges                 "       charges    for    the    use 

ban-fare-area   revenues    and    expenses         Unless  the  present  5-cent  fare  is  in-  tiv?"li'nes"w"v,'S  "^^  franchise  of  competi- 

shcrwed  a  deficit  of  $8,849  for  the  six  creased,  the  company  figures  that  earn-  'h?  co^JI^iiSlfo'ii.  """"'   "^   ""•"   "p  affe'r 

months,  which  would  fall  short  $59,969  ings  for  1919  will  fall  short  bv  U29  finn  nm  •  1      ^  .x. 

of  a  74  per  cent  return  on  the  subur-  of^the  amount  necessary  to  payS^st  they    wm   ttVV'7'''.' ^"'''''  *^^* 

ban    railway    property.      The    consoli-  on  the  bonds.     The  conipanrsetrforth  Z1L      I     ™"?«'^'ately    take    steps    to 

dated    statement    for   both    single-fare  that  a  larse    tern  of  Zr."  J            ^  T^    ^''°"*    ^^^    consolidation    of   the 

and    suburban    areas,    however"  would  tu're' tl^d^ft"  inc  r'eaTfwTg'eT^^^^  letly^he'pSi  %'  """^'^r'^^^  ''^""'^ 

show   a   margin   of   about   $13,000    per  motormen  and  conductor.^  wM^rT.!  ^t    ^             "''*"=  Service  Commission, 

half  year  above  a  U  per  cent  return.  Xct™    oflne  1    1918    and  «n^^^^^^^  7.^"  -^  T^°'>  ^^^^  the  company 

In  regard  to  the  rate  of  return,  the  increased   scale   of  wal.:  !ff    ^  l^  ^^^'^^  "^°"^'^  "°t  know  exactly 

commission    said   that,   while   in   many  July  17    1918                  "             '*'"'   °"  ^^^''^  they  stand  in  ninety  days  if  both 

■^       '  sides  act  with  diligence. 
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Attractive  Los  Angeles  Posters 

The  first  two  of  a  series  of  cards 
being  placed  on  the  cars  of  the  Los 
Angeles  (Cal.)  Railway  are  reproduced 
in  the  accompanying  engravings.  The 
cards  are  printed  on  both  sides  and 
placed  in  the  upper  bulkhead  windows, 
so  they  may  be  easily  read  from  both 


as  it  stands  to-day.  It  thinks  the  public 
should  be  proud  of  its  railway.  So  that 
the  public  may  judge  for  Itself,  the  company 
purposes  to  give  an  account  of  its  steward- 
ship. 

And  every  man  who  is  open-minded  and 
fair  will  approve  this  determination  to  rout 
ill  will  with  candor,  to  confront  prejudice 
with  facts  and  in  the  friendliest  spirit  to 
discuss  problems  which  only  cordial  co- 
operation can  solve. 

When  the  citizens  of  Dallas  granted  the 


'VTteTALE  OF  THE  RAIL 

15y<?ars  a^  iodcy- 

WQi^t^40h>s.ioiheyixtd —  ^116  lbs. 
Cost-$40  aton ^^lllaton 

MM  Rails  for  mile  Q/"sin- 

ifflP^  track  cost^7300^$'2o,40Q 

^Jl^  an  increase  of  ^\^\ 
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inside  and  outside  sections.  No  com- 
ment of  any  kind,  outside  of  a  direct 
statement  of  the  fact,  will  appear  on 
any  of  the  cards.  The  cards  have  been 
received  in  a  spirit  of  good-will  by 
patrons,  and  apparently  have  excited 
increased  interest  in  the  general  prob- 
lem confronting  the  railway.  They 
are  unusually  attractive  from  a  typo- 
graphical standpoint,  much  of  which 
merit  is  necessarily  lost  in  reproduc- 
tion and  in  reduction  in  size  from  the 
original. 


Dallas  Company  Keeps  Its 
Promise 

Under  the  head  of  "Keeping  Faith 
with  the  People,"  the  Dallas  (Tex.) 
Railway  is  running  a  five-column  adver- 


present  management  the  railway  franchise, 
certain  promises  were  made  to  make  cer- 
tain extensions  and  improvements  on  the 
Dallas  Railway.  In  order  that  our  people 
may  know  what  extensions  and  improve- 
ments were  promised,  and  the  progress  made 
as  of  this  date,  we  are  itemizing  them 
below. 

At  this  point  in  the  advertisement 
there  appears  a  list  giving  in  detail 
the  work  being  carried  out.  As  the  in- 
dividual items  of  which  it  is  composed 
are  not  of  general  interest  elsewhere 
than  in  Dallas  it  has  accordingly  not 
been  included  here.  The  advertise- 
ment concludes  as  follows: 

You  will  observe  that  the  Dallas  Railway 
IS  "keeping  faith  with  the  people."  The 
above  li  iprovements  represent  an  actual 
outlay  hi  dollars  and  cents  of  $860,550. 
Every  part  of  the  material  represented  by 
the  above  has  been  ordered.  This  is  your 
railway  and  you  are  entitled  to  know  what 
we  are  doing,  and  what  we  intend  to  do  In 
the    future    toward    bettering    the    railway 


TWENTY-FIVE  YEARS  AG< 

— ana  toaay 

the  diffevonce  boiween  the 


CTht?  n(?w  typ(?  of  car  shown 
hon?  cost  »8.000-'3/ou  can 
build  a  pretty  fine  home  for 
*8,000''ancl  with  ordinary 
core  it  will  last  a  dreatdcHjl 
lon^^than  a  street  car 


trolley/  car  of  that  dai/  ana 


A  STUDY  IN  CAR  SIZES  AND  COSTS,  LOS   ANGELES    RAILWAY 


tisement  in  the  Dallas  newspapers 
setting  forth  in  detailed  form  the  im- 
provements promised  under  the  service- 
at-cost  franchise  granted  by  the  city 
and  the  progress  made  on  these  im- 
provements to  date.  The  introduction 
to  the  advertisement  follows: 

As  a  public  utility,  with  a  whole  city  to 
serve,  the  Dallas  Railway  recognizes  that 
It  haa  a  public  trust  to  discharge.  It 
realizes  that  while  the  company  and  the 
public  have  mutual  obligations,  the  righta 
of  the  public  must  come  first. 

The   company   Is   proud   of   the   property 


service  In  this  city.  We  are  nrm  believers 
'"the  open  door.  Our  cards  are  on  the 
table,  face  up.  Your  InteresU  are  our  In- 
teresU.  We  want  the  people  of  the  city  of 
Dal  as  to  know  the  facts  about  the  Dallas 
Railway 

Could    anything   be   fairer? 


I.  T.  S.  Preparing  for  Summer 

OtBcials  of  the  Illinois  Traction  Sys- 
tem, Peoria,  111.,  are  arranging  the 
summer  time  card.  It  will  become  ef- 
fective on  or  about  May  1. 


Six  Cents  in  Paducah. — An  agreement 
was  reached  on  April  2  between  the 
City  Commissioners  and  the  Paducah 
(Ky.)  Traction  Company,  whereby  fares 
will  go  to  6  cents.  For  the  past  six 
months  a  7-cent  fare  has  been  effective. 
The  company  is  now  in  the  hands  of  a 
receiver. 

Terre  Hante-Indianapolis  Increase 
Authorized. — On  application  filed  by  the 
Terre  Haute,  Indianapolis  &  Eastern 
Railway,  Indianapolis,  Ind.,  the  Inter- 
state Commerce  Commission  on  April 
14  authorized  the  company  to  increase 
fares  for  the  purpose  of  increasing 
revenues  to  meet  advanced  material  and 
operating  costs. 

Wants  a  Ten-Cent  Fare.— The  Massa- 
chusetts Northeastern  Street  Railway, 
Haverhill,  Mass.,  has  filed  notice  with 
the  Public  Service  Commission  of  Mas- 
sachusetts of  an  increase  of  single 
passenger  fares  from  6  cents  to  10 
cents,  effective  May  7.  However,  five 
tickets  can  still  be  bought  at  the  old 
rate,  or  five  for  30  cents. 

Interurban  Increases  Fare. — The  Fort 
Wayne  &  Northern  Indiana  Traction 
Company,  Fort  Wayne,  Ind.,  has  in- 
creased the  fares  from  2J  cents  to  23 
cents  a  mile,  following  an  order  of  the 
Public  Service  Commission  of  Indiana. 
No  decision  has  been  made  yet  in  ref- 
erence to  the  increase  in  city  fares.  The 
company  asked  for  an  increase  of  1 
cent  on  the  city   lines. 

Referendum  Asked  at  Akron. — Op- 
ponents of  the  city  ordinance  providing 
for  an  increase  in  fares  to  6  cents  in 
Akron,  Ohio,  on  the  lines  of  the  North- 
ern Ohio  Traction  &  Light  Company 
late  on  April  8  filed  petitions  for  a 
referendum  signed  by  more  than  8000 
voters.  City  officials  said  that  the  ref- 
erendum would  be  submitted  at  a 
special  election  not  later  than  May  20. 
Seven-Cent  Fares  at  Worcester.— The 
Public  Service  Commission  of  Massa- 
chusetts issued  an  order  on  April  14 
establishing  a  cash  fare  of  7  cents  in 
place  of  the  former  6-cent  unit  on  the 
Worcester  Consolidated  Street  Railway. 
Tickets  are  to  be  sold  by  conductors  in 
strips  of  ten  for  65  cents.  An  increase 
of  approximately  33J  per  cent  is  order- 
ed in  workingmen's  tickets,  and  pupils' 
tickets  are  to  be  sold  at  the  rate  of  ten 
for  35  cents. 

Yonkers  Increase  on  April  18.— The 
Yonkers  (N.  Y.)  Railroad  has  formally 
accepted  the  conditions  of  the  ordinance 
passed  by  the  Aldermen  recently  and 
granting  the  company  the  right  for  a 
period  of  two  years  to  charge  a  5-cent 
fare  on  the  cars  within  the  city  limits 
and  an  additional  fare  on  the  cars  that 
cross  the  city  line  in  either  direction. 
The  acceptance,  dated  April  6,  makes  it 
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possible  for  the  railroad  to  put  the  new 
fare  plan  into  effect  on  April  18,  as 
under  the  terms  of  the  ordinance  it  be- 
comes operative  ten  days  after  being 
accepted  by  the  company. 

Canadian  Fare  Increase. — The  City 
Council  of  London,  Ont.,  on  April  7 
adopted  by  a  vote  of  six  to  five  a 
resolution  to  grant  increased  fares  to 
the  London  Street  Railway  on  condition 
that  the  company  improve  the  service 
in  respect  to  time  and  speed.  The 
measure.  City  Solicitor  T.  G.  Meredith 
advised,  will  require  the  assent  of  the 
Legislature,  and  if  opposition  is  offered 
it  is  possible  that  the  franchise  act  will 
be  invoked  to  compel  a  vote  of  the  peo- 
ple before  the  scheme  becomes  effective. 
The  present  fares  are  5  cents  cash, 
seven  regular  tickets  or  nine  working- 
men's  tickets  for  a  quarter. 

Sees  Hope  in  One-Man  Cars. — One- 
man  cars  are  being  urged  by  A.  D. 
Mackie,  general  manager  of  the  Spring- 
field (111.)  Consolidated  Railway.  Mr. 
Mackie  does  not  favor  an  increase  in 
fare  beyond  the  present  6-cent  rate.  It 
is  his  opinion  that  the  falling  off  in 
patronage  that  would  follow  a  further 
fare  increase  would  more  than  offset 
the  additional  revenue  secured.  The 
only  alternative  is  a  reduction  of  oper- 
ating expenses.  A  principal  means  to 
this  end  would  be  the  elimination  of  the 
conductor  on  the  cars.  The  plan  of  the 
company  would  be  to  introduce  one- 
man  cars  gradually. 

Transfers  Discontinued. — The  hear- 
ing on  the  complaint  of  Jamestown 
against  the  Warren  &  Jamestown  Street 
Railway  and  the  Jamestown  Street 
Railway  before  the  Public  Service  Com- 
mission for  the  Second  District  of  New 
York  over  the  proposed  discontinuance 
of  transfers  on  April  15  was  adjourned 
by  the  commission  on  April  8  at  the 
request  of  the  city  and  companies.  The 
answer  of  the  Jamestown  Street  Rail- 
way alleges  that  "it  is  under  no  obliga- 
tion imposed  by  statute,  franchise  or 
otherwise  to  issue  transfers  to  or  honor 
transfers  from  the  Warren  &  James- 
town Street  Railway  line,"  an  arrange- 
ment which  it  proposed  to  discontinue 
on  April  15  because  of  a  substantial 
loss  of  traffic  and  revenue. 

Wants  Class  Freight  Rates  Revised. 
— The  Indiana  Railways  &  Light  Com- 
pany, Kokomo,  Ind.,  has  filed  a  petition 
with  the  Public  Service  Commission  of 
Indiana  asking  for  a  revision  of  class 
freight  rates  on  interline  shipments. 
The  petition  sets  forth  that  shippers  are 
complaining  that  the  interurban  rates 
for  hauls  more  than  80  miles  are  more 
than  steam  road  rates  and  that  con- 
siderable long-haul  business  is  being 
lost  by  the  electric  railways  because  of 
this  -difference  in  rates  in  favor  of 
steam  roads.  A  letter  accompanying 
the  petition  says  that  it  was  filed  in 
accordance  with  an  understanding 
reached  in .  an  informal  meeting  with 
Public  Service  Commissioners  Lewis 
and  Edwards  on  March  28  and  that  no 
action  is  to  be  taken  on  the  petition 
until  the  other  electric  railways  have 
filed  similiar  petitions. 


Legal  Notes 


Alabama — Ordinance  to  Transport  Po- 
lice Officers  Construed. 

An  ordinance  of  the  city  of  Mont- 
gomery requiring  the  traction  company 
to  furnish  free  transportation  to  po- 
lice officers  when  in  uniform  was  con- 
strued to  entitle  a  plain  clothes  man 
wearing  only  a  badge  to  free  trans- 
portation. (Montgomery  Light  & 
Traction  Co.,  vs.  Avant,  80  Southern 
Rep.,  497.) 

Illinois — Where  There  Was  No  Grant, 
There   Need  Be   No   Performance. 

Where  a  street  railway,  upon  ob- 
taining its  franchise,  obligated  itself 
to  a  park  board,  having  jurisdiction  of 
streets,  to  pave  certain  street  intersec- 
tions not  required  to  be  paved  by  its 
franchise  from  the  city,  the  contract 
was  nudum  pactum,  since  the  company 
derived  its  right  to  operate  on  the 
streets  from  the  City  Council,  and  the 
park  board  had  granted  nothing. 
(South  Park  Commissioners  vs.  Chi- 
cago City  Ry.,  122  Northeastern  Rep., 
89.) 

Indiana — There    Are    No    Degrees    of 
Negligence. 

As  a  matter  of  law  there  can  be  no 
degrees  of  negligence,  and  hence  no  de- 
grees of  duty.  Hence,  the  use  of  such 
terms  as  "slight  care,"  "great  care," 
"highest  degree  of  care,"  or  other  like 
expressions  in  instructions,  as  indicat- 
ing the  quantum  of  care  the  law  ex- 
acts under  special  conditions  and  cir- 
cumstances is  misleading  and  consti- 
tutes an  invasion  of  the  province  of 
the  jury.  (Union  Traction  Company 
of  Indiana  vs.  Berry,  121  Northeastern 
Rep.,  655.) 

Kentucky — Responsibility    of    Master 
for  Improper  Use  of  Appliances. 

The  rule  requiring  the  master  to  ex- 
ercise a  proper  degree  of  care  to  guard 
dangerous  instrumentalities  owned  by 
him  applies  only  where  the  instrumen- 
tality is  dangerous  in  itself  and  not 
where  it  becomes  dangerous  from  im- 
proper use. 

Where  the  employees  of  an  electric 
company,  instead  of  putting  wire  used 
for  repair  in  a  safe  place,  connected 
it  with  a  high-voltage  wire  with  the 
avowed  intention  of  injuring  thieves,  it 
was  held  that  they  were  not  acting  with- 
in the  scope  of  their  employment  so  as  to 
render  the  employer  liable  to  tres- 
passers who  came  in  contact  with  the 
wires.  (Craig's  Administratrix  vs. 
Kentucky  Utilities  Co.  Craig  vs.  Same. 
— 209  Southwestern  Rep.,  33.) 

Massachusetts — Violation  of  Rules 
Constitute  Negligence. 
That  a  street  car  went  fast  past 
another  car  going  in  the  opposite  di- 
rection after  a  stop,  and  that  the  mo- 
torman   did  not  sound  the  gong,  both 


violations  of  the  street  railway's  rules, 
was  negligence,  in  an  action  for  inju- 
ries to  a  boy  struck  by  the  car.  (Pren- 
dergast  vs.  Boston  Elevated  Ry.,  122 
Northeastern  Rep.,  318.) 
Massachusetts — Person  Injured  Cross- 
ing Through  One  Car  to  Reach 
Another. 
A  person  on  the  platform  of  an  ele- 
vated railway  attempted  to  pass 
through  a  car  to  reach  the  other  side 
of  platform  to  take  her  train  and  was 
caught  in  the  door  of  the  first  car  and 
injured.  She  was  held  to  be  at  most  a 
licensee,  to  whom  the  railroad  owed  no 
duty  except  to  refrain  from  wanton 
misconduct.  (Rhodes  vs.  Boston  Ele- 
vated Ry.,  122  Northeastern  Rep.,  194.) 
Michigan  —  Conflicting  Jurisdiction 
Over  Fares  of  State  and  Federal 
Court. 
Where  a  street  railway  filed  a  bill  in 
a  federal  district  court  attacking  a  city 
ordinance  fixing  maximum  fares,  the 
State  court  did  not  then  have  jurisdic- 
tion of  a  bill  filed  by  the  city  to  secure 
an  injunction  restraining  the  street 
railway  from  collecting  any  fares  in 
excess  of  those  specified  in  the  ordi- 
nance. (Detroit  United  Ry.  vs.  Ding- 
man,  170  Northwestern  Rep.,  641.) 
New  Jersey — Cost  Where  Municipal 
Contractors  in  Street  Were  Un- 
necessarily Slow. 
Where  contractors  adopted  a  method 
of  constructing  a  sewer  which  unneces- 
sarily interrupted  travel  for  eight 
months  on  a  street  railway  line,  the 
actual  cost  of  taking  up  the  tracks, 
laying  temporary  tracks,  and  restor- 
ing the  situation,  should  be  paid  by  the 
contractors,  under  P.  L.  1903,  page  164, 
Sec.  7,  and  P.  L.  1907,  page  29,  Sec.  5. 
(Public  Service  Ry.  vs.  Frazer,  et  al. 
105  Atlantic  Rep.,  387.) 


New 
Publications 


Boiler  Water  Treatment 

Reprint  of  Engineering  Bulletin  No.  3 
prepared  by  the  United  States  Fuel  Ad- 
ministration in  collaboration  with  the 
Bureau  of  Mines.  Bureau  of  Mines  Techni- 
cal Paper,  No.  218.  Copies  may  be  pro- 
cured from  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Wash- 
ington, D.  C,  five  cents  per  copy. 

Opportunity  Monographs 

Vocational  Rehabilitation  pamphlets  for 
disabled  soldiers,  sailors  and  marines  to 
aid  them  in  choosing  a  vocation.  Prepared 
by  the  Federal  Board  for  Vocational  Edu- 
cation and  issued  In  co-operation  with  the 
■War  and  Navy  Departments.  Government 
Printing   Office,    Washington,    D.    C. 

The  Engineering  Experiment  Station  of 

the    University    of    Illinois. 

Bulletins  Nos.  13  and  19  issued  by  the 
University. 

These  illustrated  bulletins  cover  the 
present  technical  facilities  of  the  ex- 
periment station  and  the  university 
and  also  include  plans  for  the  future. 
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The   Earning    Power   of    Railroads 

By  Floyd  W.  Mundy.  James  H.  Oliphant 
&  Company,  61  Broadway,  New  York,  N.  Y. 
422  pages. 

This  1918-1919  edition  continues  the 
compiler's  policy  of  presenting  im- 
portant statistics  relating  to  the  earn- 
ing power  and  securities  of  steam 
railroads  in  the  United  States  and 
Canada. 

Railway  Statistics  of  the  United  States 

of    America    for    1917 

By  Slaton  Thompson.  Bureau  of  Rail- 
way News  &  Statistics,   Chicago,   111. 

This  publication  is  the  fifteenth  of  a 
series  dealing  with  steam  railroad  sta- 
tistics. It  presents  the  statistics  for 
the  year  ended  Dec.  31,  1917,  as  com- 
pared with  the  official  reports  for  1915, 
and  it  also  gives  recent  statistics  of 
foreign   railways. 

Steam  Engines 

By  E.  M.  Shealy,  associate  professor  of 
steam  engineering.  University  of  Wisconsin 
McGraw-Hill  Book  Company,  Inc.,  New 
York,  N.  Y.  290  pages.  Illustrated,  cloth. 
t2.e0  net. 

This  is  part  of  the  engineering  educa- 
tion series  prepared  in  the  Extension 
Division  of  the  University  of  Wisconsin 
and  intended  to  be  used  as  a  text-book 
for  correspondence  students.  It  is  the 
third  of  a  series  of  three  books  for 
students  pursuing  a  general  course  in 
steam  engineering,  the  other  two  being 
"Steam  Boilers"  and  "Heat."  The  book 
is  practically  non-mathematical  in  char- 
acter and  covers  the  range  of  topics 
usual  in  books  of  this  class.  A  few 
pages  at  the  end  are  given  to  the  sub- 
ject of  steam  turbines.  As  is  neces- 
sary in  a  book  intended  for  education 
by  correspondence,  the  language  is 
simple  and  the  points  made  are  illus- 
trated by  means  of  diagrams  and 
numerical  problems  wherever  possible. 

Rest    Periods    for    Industrial    Workers 

and  A  Case  of  Federal  Propaganda 

in  Our  Public  Schools 

Two  publications  by  the  National  Indus- 
trial Conference  Board,  15  Beacon  Street, 
Boston,  Mass, 

The  first  of  these  pamphlets  consti- 
tutes Research  Report  No.  13  and  was 
issued  in  January.  It  reports  the  ex- 
perience of  leading  American  establish- 
ments with  rest  pauses  for  the  workers, 
especially  for  women,  with  a  view  of 
giving  some  idea  of  the  extent  to  which 
systematic  recesses  in  the  day's  work 
have  been  practiced  in  this  country  and 
also  to  determine  broadly  how  far  such 
pauses  are  desirable  from  the  stand- 
point of  health  and  of  industrial  effi- 
ciency. 

The  second  pamphlet,  which  was  is- 
sued in  Febi-uary,  contains  criticisms 
of  three  pamphlets  issued  by  the  United 
States  Bureau  of  Education  for  the 
intermediate  and  upper  grades  of  ele- 
mentary schools  and  for  high  school 
use,  entitled  "Lessons  in  Community 
and  National  Life."  Ostensibly,  these 
lessons  are  for  use  in  the  presentation 
of  social  and  political  economics  in  the 
public  schools  and  for  casual  reading 
by  older  readers,  but  they  are  held  to 
contain  bad  economic  reasoning  and  to 
be  partisan   in   their  character. 


Personal  Mention 


Milwaukee  Changes 

The  engineering  and  operating  divi- 
sions of  the  way  and  structures  depart- 
ment of  the  Milwaukee  Electric  Railway 
&  Light  Company,  Milwaukee,  Wis., 
have  recently  been  consolidated.  These 
were  formerly  operated  as  separate 
divisions.  With  this  change  E.  J.  Arch- 
ambault  has  been  made  assistant  en- 
gineer of  way  and  structures.  Mr. 
Archambault  has  been  in  the  engineer- 
ing department  of  the  Milwaukee  Com- 
pany for  the  last  seven  years  in  charge 
of  the  civil  engineering  force.  Mr. 
Charles  Lederer,  formerly  city  road- 
master,  becames  assistant  superintend- 
ent of  way. 

Col.  Joseph  H.  Alexander,  who  re- 
cently returned  from  France,  has  been 
elected  vice-president  of  the  Cleveland 
(Ohio)  Railway. 

W.  E.  Jones  has  resigned  from  the 
Connecticut  Company,  New  Haven, 
Conn.,  to  accept  a  position  in  the  ac- 
counting department  of  the  Rhode  Is- 
land Company,  Providence,  R.  I. 

H.  C.  Eddy,  senior  inspector  of  traffic 
of  the  Board  of  Public  Utility  Com- 
missioners of  New  Jersey,  recently 
gave  an  illustrated  lecture,  "Develop- 
ment of  the  Electric  Railway,"  before 
the  Engineers'  Club  of  Trenton. 

James  S.  Sayers,  Wilmington,  Del., 
has  been  appointed  chief  engineer  for 
the  Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J.  He  was 
connected  with  the  Trenton  company 
some  years  ago,  but  left  to  accept  a 
position  in  Wilmington. 

Mrs.  W.  T.  Waters,  who  became  pub- 
licity manager  of  the  Georgia  Railway 
&  Power  Company,  Atlanta,  Ga.,  and 
assistant  editor  of  Here  We  Are,  pub- 
lished by  that  company,  when  her 
husband  left  for  training  camp  in 
August,  1917,  returns  to  peace-time 
life,  her  husband  having  returned  ready 
to  resume  his  work  for  the  company. 

Joseph  A.  Kellogg,  Glens  Falls,  N.  Y., 
has  been  nominated  by  Governor  Smith 
for  member  of  the  Public  Service  Com- 
mission for  the  Second  District  to  suc- 
ceed Jerome  L.  Cheney,  now  a  Deputy 
Attorney-General.  Mr.  Kellogg,  is  a 
former  Supreme  Court  Justice.  He  con- 
ducted Governor  Smith's  campaign 
from  the  Syracuse  headquarters  of  the 
Democratic  Committee  last  fall. 

J.  G.  Huntoon,  general  manager  of 
the  Tri-City  Railway,  Davenport,  Iowa, 
has  contributed  an  interesting  and  well- 
written  article  to  the  Davenport  Times 
analyzing  the  part  which  the  auto- 
mobile has  played  in  the  reduced  reven- 
ues of  electric  railways.  Mr.  Huntoon 
shows  that  the  development  of  electric 
railway  and  interurban  lines  is  at  a 
standstill  in  most  parts  of  the  United 
States  and  sums  up  his  presentation  of 


the  subject  with  the  statement  that 
either  increased  revenues  or  decreased 
expenses  must  accrue  to  the  companies 
if  they  are  to  provide  a  fair  return  to 
the  investor. 

R.  W.  Belcher  has  been  elected  secre- 
tary of  the  war  service  executive  com- 
mittee of  the  Chamber  of  Commerce  of 
the  United  States,  of  which  Joseph  H. 
Defrees,  Chicago,  is  chairman.  Mr. 
Belcher  takes  up  the  work  which  was 
inaugurated  by  W.  H.  Manss  at  the 
great  reconstruction  conference,  held 
under  the  auspices  of  the  National 
Chamber  at  Atlantic  City  last  year. 
For  the  last  year  and  a  half  Mr.  Belcher 
has  been  a  captain  in  the  Ordnance  De- 
partment. He  was  secretary  of  the 
Civil  Service  Commission  of  the  city  of 
New  York  during  the  administration  of 
Mayor  Mitchel,  and  also  served  for  a 
period  as  the  secretary  of  the  National 
Civil  Service  Reform  League.  His 
headquarters  are  at  Riggs  Building, 
Washington,  D.  C. 

Paul  Shoup,  San  Francisco,  Cal.,  who 
had  been  serving  as  a  director  of  the 
Southern  Pacific  Company  during  the 
unexpired  term  of  William  Sproule, 
now  with  the  Railroad  Administration, 
has  been  elected  to  the  board  of  direc- 
tors of  the  Southern  Pacific  Company 
for  a  full  term.  On  July  11,  last,  Mr. 
Shoup  was  elected  a  director  and  vice- 
president  and  assistant  to  the  president 
of  the  Southern  Pacific  Company.  He 
had  formerly  been  president  of  the 
Pacific  Electric  Railway.  Mr.  Shoup 
did  not  sever  his  connection  with  the 
Pacific  Electric  Railway,  however,  for 
he  is  the  executive  representative  of  the 
Southern  Pacific  Company  on  the  Pa- 
cific Coast,  with  general  supervision 
over  the  Pacific  Electric  Railway. 

Edmond  S.  Gillette,  mechanical  and 
electrical  engineer  of  the  Aurora,  Elgin 
&  Chicago  Railroad,  Aurora,  111.,  has 
resigned  to  become  associated  with  the 
Lyon-Metallic  Company  at  Montgomery 
as  service  engineer.  Mr.  Gillette  has 
been  with  the  Aurora,  Elgin  &  Chicago 
Railroad  for  six  years,  in  charge  of  the 
operating  and  maintenance  depart- 
ments. He  has  served  as  a  member  of 
the  power  distribution  committee  of  the 
American  Electric  Railway  Engineering 
Association,  and  chairman  of  the  elec- 
trical engineering  committee  of  the  Ill- 
inois Electric  Railway  Association.  He 
is  a  member  of  the  Master  Car  Builders' 
Association.  Mr.  Gillette  became  con- 
nected with  the  Aurora,  Elgin  &  Chi- 
cago Railroad  following  his  graduation 
from  the  University  of  Wisconsin, 
where  he  won  national  honors  in  ath- 
letic events. 

Eugene  C.  Clarke  has  resigned  from 
the  position  of  superintendent  of  in- 
struction and  efficiency  of  the  Tacoma 
Railway  &  Power  Company,  Tacoma, 
Wash.,  to  become  associated  with  John 
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A.  Beeler,  consulting  engineer,  with  New 
York  City  as  headquarters.  Mr.  Clarke 
has  been  very  successful  in  handling 
transportation  department  employees 
and  securing  voluntary  co-operation 
on  the  part  of  the  men.  He  was 
formerly  connected  with  the  Brooklyn 
Rapid  Transit  Company  as  supervisor 
of  instruction,  but  his  activities  in 
Brooklyn  were  much  wider  than  his 
title  there  indicated.  He  was  one  of  the 
electric  railway  pioneers  in  the  field  of 
accident  prevention.  His  educational 
work  in  Brooklyn  in  this  connection  at- 
tracted wide  attention  and  was  liberally 
drawn  upon  for  use  on  other  systems. 

Rolla  Wells,  who  has  been  appointed 
receiver   of   the    United    Railways,    St. 
Louis,   Mo.,   has    long    been    identified 
with   business   interests    in    that    city. 
Mr.    Wells'    father,    the    late    Erastus 
Wells,  operated  the  first  city  railway  in 
St.  Louis,  which  incidentally  is  said  to 
have  been  the  first  street  railway  west 
of  the  Mississippi  Rivex-.    It  was  a  horse 
car  line  and  operated  on  Olive  Street, 
from    Fourth    Street    to    about    Seven- 
teenth   Street.     Rolla   Wells    was    em- 
ployed by  the  Missouri  Railway  on  this 
line,  becoming  assistant  superintendent 
and  later  general  manager.    He  resign- 
ed  in   1879.     Mr.   Wells   is   sixty-three 
years  old.     He  holds  large  financial  in- 
terests.    He   served   as    Mayor   of    St. 
Louis    from    1901    to    1908.      He    was 
chosen  governor  of  the  Federal  Reserve 
Bank  for  the  Eighth   (St.  Louis)    Dis- 
trict in   1914  and  served  until  Jan.   1, 
1919.     He  was  graduated  from  Prince- 
ton University.     Mr.  Wells  was  treas- 
urer of  the  Democratic  National  Com- 
mittee  during   the   campaign   of    1912. 
Nicholas  J.  Cunningham,  for  the  last 
sixteen  years  executive  secretary  of  the 
Springfield    Gas    &    Electric    Company 
and  the  Springfield  Traction  Company, 
Springfield,   Mo.,   on   April   8   tendered 
his  resignation  in  order  that  he  might 
devote  himself  more  fully  to  the  devel- 
opment of  extensive  holdings  of  oil  land 
in   McCulloch   County,   Tex.,   where   he 
owns  a  large  acreage.   Mr.  Cunningham 
will    remain    in    Springfield,    however, 
until  fully  relieved  of  his  responsibili- 
ties.    Notwithstanding  his  close  appli- 
cation   to    the    duties    of   the    position 
which    he    has    held    with    the    public 
utility    corporation,    Mr.    Cunningham 
has  found  time  to  organize  and  operate 
a    number    of    other     very    successful 
business  enterprises.    Two  of  the  city's 
most   popular   amusement   places   were 
established  by   Mr.   Cunningham.     Mr. 
Cunningham  entered  the  public  utility 
field  with   the   Peoria   Gas   &    Electric 
Company.    In  1903  he  went  to  Spring- 
field as  secretary  of  the  Springfield  Gas 
&     Electric     Company.       In     1906     he 
brought  about  the  consolidation  of  this 
company  with  the  Springfield  Traction 
Company.    Since  that  time  he  has  been 
executive  secretary  of  both  companies. 
Mr.  Cunningham  assisted  in  the  organ- 
ization    of    the    Missouri    Association 
of   Public   Utilities   and   was   secretary 
of  the   association  for  six  years.     He 
was  bom  in  Peoria,  111.,  and  was  edu- 
cated there  and  at  St.  Victurs  Academy, 
near  Kankakee,  111. 


the  E.  I.  du  Pont  de  Nemours  Powder 
Company,  Wilmington,  Del.,  and  E.  M. 
du  Pont,  president  of  the  Johnstown 
(Pa.)    Traction  Company. 


A.  B.  du  Pont  Dead 

Antoine  B.  du  Pont,  electric  railway 
expert,  inventor,  engineer  and  the  man 
who  first  managed  the  street  railway 
system  in  Cleveland,  Ohio,  under  the 
3-cent  fare  plan  of  the  late  Mayor  Tom 
L.  Johnson,  died  of  pneumonia  on  April 
11  at  his  residence  in  Cleveland,  Ohio. 
Mr.  du  Pont  is  perhaps  best  remem- 
bered in  Ohio  as  the  close  associate  of 
Tom  Johnson  in  Cleveland.  This  was 
because  there  attached  to  Mr.  du 
Pont's  work  in  this  connection  much 
that  was  spectacular,  necessarily  so  but 
not  because  Mr.  du  Pont  would  have 
had  it  so.  However,  his  Cleveland  ex- 
perience played  only  a  small  part  in 
Mr.  du  Pont's  career  in  the  electric 
railway  field,  in  which  he  early  earned 
for  himself  a  reputation  for  ability. 
Thus  among  his  notable  works  were  his 
many  patents,  among  them  the  du 
Pont  truck,  and  the  task  he  performed 
as  a  member  of  the  Traction  Valuation 
Commission,  which  fixed  the  valuation 
of  the  Chicago  railway  properties  for 
the    1907    settlement   ordinances. 

Mr.  du  Pont  was  bom  in  Louisville, 
Ky.,  on  April  20,  1865.  His  uncle,  A. 
V.  du  Pont,  was  the  chief  owner  of  the 
old  Louisville  Railway,  and  his  father, 
Bidermann  du  Pont,  was  largely  inter- 
ested there.  Mr.  du  Pont  was  graduated 
from  the  Rensselaer  Polytechnic  Insti- 
tute at  Troy,  N.  Y.,  at  twenty-one.  He 
first  tried  his  hand  as  a  coal  mine  engi- 
neer, but  wanted  to  get  into  railroad- 
ing. He  then  returned  to  Louisville 
and  worked  in  the  track  department  of 
the  Louisville  Railway  on  construction 
and  maintenance.  Later  he  was  in- 
vited to  join  forces  with  Tom  L.  John- 
son in  Brooklyn,  N.  Y.  Subsequently 
he  rejoined  Mr.  Johnson  in  Detroit  and 
electrified  one  of  Detroit's  systems. 
When  all  the  lines  in  Detroit  were  con- 
solidated Mr.  du  Pont  became  general 
manager.  Mr.  du  Pont's  reputation 
for  getting  things  done  had  now  been 
firmly  established,  and  he  was  invited 
to  St.  Louis.  As  vice-president  and 
general  manager  of  the  St.  Louis 
Transit  Company  he  tore  out  the  cable 
lines  and  put  in  electricity.  While  he 
was  engaged  in  this  work  he  found 
time  to  design  and  install  the  great 
terminals  to  handle  the  world's  fair 
crowds.  He  went  to  Cleveland  as  a 
volunteer  and  plunged  into  the  strug- 
gle in  the  3-cent  fare  fight.  A  char- 
acteristic remark  attributed  to  him  was 
to  the  effect  that  there  was  more  music 
to  his  ears  in  the  fare  register  than  there 
was  in  the  stock  ticker.  To  him,  it  was 
the  folks  who  pay  the  fares,  not  the 
brokers,  that  made   street  railroads. 

His  wife,  who  was  Miss  Elizabeth  C. 
Hibbs,  assistant  secretary  to  Tom  L. 
Johnson,  three  daughters  and  a  son 
survive  him.  Mr.  du  Pont  also  is  sur- 
vived by  two  brothers,  T.  Coleman  du 
Pont,   New  York,  former  president  of 


Col.  Robert  Andrews,  president  of  the 
Safety  Car  Heating  &  Lighting  Com- 
pany, New  York,  N.  Y.,  from  1889  to 
1908,  died  on  April  7  at  the  age  of 
eighty-four  years. 

Col.  James  I.  Baird,  eighty-nine  years 
old,  civil  engineer  of  national  note,  died 
at  Detroit,  Mich.,  on  April  6.  Colonel 
Baird  supervised  the  construction  of 
the  Lake  Street  Elevated  Railroad, 
Chicago,  now  known  as  the  Chicago  & 
Oak   Park  Elevated  Railway. 

H.  E.  Crawford,  president  of  the 
Windsor,  Essex  &  Lake  Shore  Rapid 
Railway,  Kingville,  Ont.,  is  dead.  He 
had  been  in  poor  health  for  some  time. 
Before  removing  to  Chatham  in  1915 
Mr.  Crawford  was  in  the  store  business 
in   Tilbury  for  many   years. 


Favors  M.  O.  on  Reasonable  Basis 

Roger  Mills,  secretary  and  manager 
of  the  Sioux  Palls  (S.  D.)  Traction 
System,  which  is  owned  and  controlled 
by  the  Mills  family,  is  one  of  those 
aware  of  the  unmistakable  tendency 
toward  cities  extending  their  sphere  of 
influence  over  utilities  and  other  activ- 
ities that  affect  directly  the  life  and 
habits  of  the  vast  majority  of  the 
people.  He  even  sees  in  municipal  own- 
ership of  street  railways  a  greater 
means  of  growth  and  prosperity  for 
cities  than  through  the  city  owning  any 
other  utility.  The  Daily  Argus  Leader, 
Sioux  Falls,  S.  D.,  quotes  Mr.  Mills  in 
part  as  follows: 

In  a  great  many  ways  city  ownership 
of  the  electric  railway  would  mean  more 
to  the  growth  and  prosperity  of  the  city 
than  the  owning  of  any  other  utility.  It 
is  only  natural  that  conflicts  should  arise 
between  the  city  and  the  corporation  over 
how  the  streets  are  to  be  used  and  main- 
tained. The  city  can  go  ahead  with  a 
street  paving  program  antj  not  expect  the 
electric  railway  to  put  thousands  of  dol- 
lars into  paving  which  is  really  a  detri- 
ment to  business,  decreases  the  patronage 
and  causes  high  maintenance  and  renewal 
charges.  Under  city  ownership  there  would 
be  no  conflict  over  paving  questions.  When 
a  street  was  ordered  paved,  the  car  tracks 
could  be  paved  at  the  same  time,  by  the 
same  contractor  and  in  any  manner  that 
the  property  owners   desired. 

There  is  a  crying  need  in  Sioux  Falls 
right  now  for  new  lines.  With  the  pres- 
ent prosi>ects  of  heavy  pavement  charges 
it  is  doubtful  if  we  could  undertake  to 
build  any  of  these  lines.  Failure  to  ex- 
tend is  going  to  hamper  the  growth  and 
development  of  the  city,  but  it  is  unfair 
to  ask  or  expect  us  to  construct  these  ad- 
ditional lines  and  then  be  forced  to  pay 
$10,000  or  $12,000  a  mile  to  pave  them. 
I  say  to  you  frankly  that  we  are  not  con- 
templating  any   new    lines    or  extensions. 

In  addition  to  building  more  lines  it 
would  be  possible  under  city  ownership  to 
give  more  frequent  service,  as  there  would 
be  no  difficulty  in  the  city  securing  ample 
funds  for  this  purpose  and  at  a  lower 
interest  charge  than  we  are  compelled  to 
pay.  Rates  of  fare  could  also  be  lowered 
and  placed  on  a  service-at-cost  basis,  if 
though  desirable,  which  would  greatly 
increase   the  patronage. 

We  do  not  have  to  sell  or  turn  the  road 
over  to  the  city  unless  we  want  to.  If  the 
city  is  going  to  try  to  take  away  from  us 
something  we  have  created  without  giving 
just  compensation,  then  we  are  opposed  to 
and  will  try  and  obstruct  city  ownership  of 
the  electric  railway.  On  the  other  hand,  if 
it  is  for  the  best  interests  of  the  city  to 
own  the  road,  and  the  city  will  treat  fairly 
with  us.  making  satisfactory  allowance  for 
the  unexpired  time  under  the  franchise, 
then  we  would  be  willing  to  negotiate. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Coal  Stocks  Low  Under  Short 
Production 

Accumulation  of  Stocks  During  Sum- 
mer  by    Power    Companies   Would 
Help   Relieve   Shortage  Which 
Will  Appear  This  Fall 

The  coal  market  at  the  present  time 
shows  little  activity.  Production  of 
bituminous  coal  is  now  approximately 
25  per  cent  below  the  production  of  the 
corresponding  week  of  1918,  and  pro- 
duction of  anthracite  coal  is  approxi- 
mately 50  per  cent  below  that  of  the 
same  period  last  year.  Anthracite  pro- 
ducers are  operating  two  and  three 
days  a  week.  Stocks  of  coal  above 
ground  are  not  very  great.  Buyers  are 
holding  off,  individual  stocks  are  di- 
minishing and  everybody  seems  to  be 
waiting  for  something  to  happen.  The 
result  will  be,  coal  interests  believe, 
that  when  buying  starts  it  will  start 
with  a  bang  and  the  fortunate  ones 
will  be  those  whose  orders  are  filled, 
while  the  rest  wait  for  stocks  to  build 
up  sufficient  in  size  to  supply  them. 

The  railroads  take  approximately  25 
per  cent  of  the  coal  mined  per  year  for 
locomotive  use.  Power  stations  for 
oitility  purposes  take  approximately  the 
same  amount.  Hence  the  importance 
of  the  railway  power  house  in  the  coal 
market.  Utility  companies  had  laid  in 
considerable  stock  of  coal  under  rather 
liigh  prices  and  some  of  that  stock  is 
still  reported  on  hand.  In  some  cases 
this  coal  is  being  used  with  no  measure 
for  restocking  for  reserve  purposes. 
Again,  other  utilities'  operators  are 
leaving  their  old  stocks  as  reserve  and 
are  purchasing  from  month  to  month 
merely  sufficient  quantities  to  carry 
them  through.  Small  quantities,  suffi- 
cient to  carry  many  a  company  for  a 
month,  may  be  purchased  for  about  50 
cents  per  ton  under  the  price  set  by 
the  Fuel  Administration.  This  price 
can  as  a  rule,  however,  be  obtained 
from  only  the  smaller  coal  producers. 
The  large  producers  are  holding  prac- 
tically to  the  price  set  by  the  Fuel 
Administration,  although  that  body 
really  passed  out  of  control  early  this 
year. 

The  price  of  anthracite  coal  will  in- 
crease 10  cents  a  ton  per  month  from 
now  on  till  50  cents  is  added,  but  there 
is  no  indication  as  to  what  the  price 
may  be  when  the  rush  of  buying  is  un- 
der way.  This  rush  is  sure  to  come, 
following  the  procedure  of  the  buying 
public  in  holding  off  with  its  orders. 
The  state  of  the  coal  market  next  fall 
■will  be  the  answer  to  the  present  quiet 
condition  of  that  market.  Many  coal 
operators  claim  there  will  be  a  runaway 
coal  market  this  fall  and  winter  unless 


more  interest  than  at  present  is  shown 
in  summer  stocking. 

Bids  on  the  supply  of  coal  for  the 
season  are  being  witheld  on  account  of 
the  uncertain  market  and  the  basing  of 
prices  on  federal  regulations  in  effect 
last  fall.  Coal  operators  believe  they 
will  have  labor  troubles  when  the  pres- 
ent wage  agreement  runs  out,  and  are 
refusing  long  contracts  except  at  top 
prices.  After  1919,  anthracite  miners 
will  have  a  documentary  claim  on  a  de- 
mand for  higher  wages,  but  as  to 
whether  or  not  they  will  have  a  moral 
claim  remains  to  be  seen.  The  Depart- 
ment of  Labor  is  not  making  any  easier 
any  possibility  of  a  reduction  in  wages, 
and  any  attempt  on  the  part  of  oper- 
ators to  that  end  is  liable  to  lead  to 
serious  difficulties. 

Bituminous  mines  are  on  a  forty-eight 
hour  basis,  and  there  is  evidence  in  the 
wind  of  an  effort  to  be  made  to  reduce 
those  hours  to  five  days  of  six  hours 
each.  The  pay  would  not  only  be  the 
same  for  some  of  those  affected  by  this 
proposed  week  of  thirty  hours  but  fur- 
ther effort  would  be  made  to  even  in- 
crease this  wage  on  the  part  of  a 
certain  class  of  the  men. 

From  one  region,  however,  there  is 
a  report  that  the  executive  of  the  state 
in  which  that  region  is  located  has 
set  himself  against  any  reduction  in 
wages.  A  meeting  of  the  miners  pro- 
vides the  information  that  were  it  not 
for  this  assurance  given  them  in  the 
upholding  of  their  wages,  there  might 
have  been  a  division  in  their  ranks 
when  the  question  of  a  reduction  should 
come  up.  This  is  merely  one  evidence 
of  a  possible  susceptibility  on  the  part 
of  some  miners  to  accept  a  possible 
reduction. 

A  short  time  ago  the  price  of  coal 
nearly  underwent  a  further  increase  of 
50  cents.  Had  this  been  accomplished 
there  would  now  be  more  possibility  of 
looking  for  a  reduction.  A  considerable 
deterrent  to  an  increase  in  price  the 
last  of  this  year  will  be  brought  into 
play  if  more  attention  is  paid  to  the 
increasing  of  stocks  this  summer. 


Trolley  Wire  Market  Showing 
Slightly  Increased  Activity 

There  is  an  increased  movement  in 
bare  trolley  wire  noted  in  some  sec- 
tions of  the  country.  This  movement, 
however,  is  practically  only  for  replace- 
ments and  repair.  In  certain  cases 
where  particularly  heavy  traffic  condi- 
tions and  mechanical  strains  are  more 
apparent,  cable  of  a  different  fabrica- 
tion than  bare  copper  is  finding  con- 
siderable activity  in  lengths  of  about 
a  mile  and  slightly  over.  This  is  true 
especially  in  the  Southern  cities. 


Activity  in  Special  Work 
Renewals 

Fred  Bland,  Director  of  Tramway  De- 
partment  of   Edgar   Allen  & 
Company,  Sees  Active 
Business  Ahead 

In  a  discussion  on  special  track  work 
conditions  in  the  United  Kingdom  on 
Feb.  21  at  the  plant  of  Edgar  Allen 
&  Company,  Ltd.,  Sheffield,  England, 
Fred  Bland,  director  of  the  tramway 
department,  expressed  himself  in  op- 
timistic vein  on  the  future  of  electric 
railway  special  work.  During  the  pre- 
ceding week,  Mr.  Bland  said,  more 
worth-while  inquiries  had  come  in  than 
during  any  single  week  since  the 
opening  of  the  war.  If  the  tramways 
realized  that  there  was  no  prospect  of 
an  early  reduction  in  the  cost  of  man- 
ganese track  work  in  sight,  orders 
would  soon  be  brisk.  There  was  no 
likelihood  that  solid  manganese  would 
decline  in  popularity  although  a  few 
undertakings  were  using  cast  steel  and 
others  were  considering  built  up  work, 
and  even  considering  the  return  Of 
short  switches  because  of  the  cost,  still 
the  demand  for  manganese  would  be 
the  same  in  some  form  or  other.  Man- 
chester and  Glasgow  were  the  two 
large  cities  where  insert  construction 
was  a  standard  along  with  manganese, 
which,  however,  was  becoming  the 
greater  of  the  two.  He  certainly  would 
favor  a  cut  in  prices  if  that  were  pos- 
sible, but  labor  was  higher  than  ever, 
and  manganese  was  going  up  instead 
of  going  down. 

During  the  war,  hardly  one-fifth  of 
the  tramways  department  staff  had  re- 
mained with  the  company,  while  the 
government  had  requisitioned  the 
buildings  used  for  assembling  and 
fitting  pieces  before  shipment.  Now, 
as  the  track  specialists  were  drifting 
back  from  war  service  and  their  fa- 
cilities in  manufacture  were  being  re- 
stored, Mr.  Bland  said  that  his  com- 
pany was  ready  for  anything.  Even 
if  the  company  had  been  permitted  to 
keep  its  full  staff,  it  would  have  been 
of  no  avail  because  for  a  long  time  no 
tramway  was  allowed  to  order  any 
track  work  without  a  permit,  at  first 
from  the  Ministry  of  Munitions  (Prior- 
ity Department)  and  later  by  the 
Tramways  (Board  of  Trade)  Commit- 
tee testifying  that  such  work  was  neces-  j 
sary.  Now  this  committee  has  finished,  1 
and  orders  are  free  to  come  along,  and 
priority  of  ordering  would  be  an  im- 
portant  feature    in    delivery    promises. 

It  was  obvious  therefore,  that  the 
need  for  replacements  was  urgent. 
Outside  the  oxy-acetylene  welding  little 
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else  had  been  done  by  the  tramways 
themselves  to  keep  going,  concluded 
Mr.  Bland. 


Sale  of  the  British  Westing- 
house  Holdings 

Chairman  Tripp,  Returning  from  Eng- 
land,  Announces  Sale  of   Interests 
and  New  Commercial  Alliance 

Gen.  Guy  E.  Tripp,  chairman  of  the 
board  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  returned  to 
New  York  recently  from  a  trip  to 
England.  He  said  that  the  British  in- 
terests have  practically  been  sold. 

"Subject  to  the  successful  accomplish- 
ment of  certain  legal  details  in  Europe, 
which,  however,  may  be  waived  by  the 
Westinghouse  company  if  thought  de- 
sirable," said  General  Tripp,  "an  agree- 
ment has  been  reached  with  certain  im- 
portant British  interests  under  which 
the  Westinghouse  company  sells  for 
cash  its  British  holdings  and  enters 
into  a  commercial  alliance  looking  to 
the  development  of  export  business. 

"The  commercial  plan  will  be  insti- 
tuted immediately  upon  the  assumption 
that  the  whole  deal  will  be  consum- 
mated on  one  of  the  bases  above 
indicated.  No  further  details  can  be 
given  out  at  this  time." 

General  Tripp  believes  that  foreign 
trade  prospects  depend  on  the  successful 
outcome  of  the  peace  conference.  Some 
method  of  international  financing  to 
provide  for  the  obligations  growing  out 
of  the  war  must  be  formed,  he  de- 
clared, before  normal  commercial  con- 
ditions can  be  expected. 


Rolling  Stock 


Quincy  (111.)  Railway  expects  to  in- 
stall a  number  of  new  cars  of  the  latest 
type  and  one  rotary  snow  sweeper.  The 
service  also  will  be  improved  and  better 
schedules   arranged. 

Washington  Railway  &  Electric  Com- 
pany, Washington,  D.  C,  which  lost 
thirty-one  cars  and  its  Eckington  car- 
house  in  a  fire,  as  noted  in  these 
columns  of  March  1,  is  holding  up  the 
replacement  of  these  cars,  it  is  re- 
ported. It  is  probable  that  this  is  due 
to  the  considerable  outlay  necessary  for 
this   replacement. 

Springfield  (III.)  Consolidated  Rail- 
way, through  A.  D.  Mackie,  general 
manager,  has  notified  the  City  Com- 
mission that  the  operation  of  one-man 
cars  will  be  a  necessity  in  order  to  keep 
the  company  out  of  the  hands  of  a  re- 
ceiver. The  company  has  had  its  fare 
increased  from  5  cents  to  6  cents  and 
says  that  further  increases  are  out  of 
the  question. 


Louis  for  a  franchise  to  construct  a 
line  and  operate  cars  in  East  St.  Louis. 
The  proposed  route  of  the  line  will  ex- 
tend from  Tenth  and  Market  Streets 
to  the  Free  Bridge. 


Franchises 


Detroit,  Mich. — Henry  Ford  has  ap- 
plied for  franchises  to  establish  a  sys- 
tem of  street  railways  in  the  townships 
of  Springwells,  Ecorse  and  Dearborn 
and  the  village  of  Oakwood,  connecting 
the  Ford  blast  furnaces,  shipyard  and 
tractor  plant. 

East  St.  Louis,  111.— The  East  St. 
Louis  &  Interurban  Electric  Railway 
has  asked  the  City  Council  of  East  St. 


Track  and  Roadway 


Fort  Madison  (Iowa)  Street  Railway. 

— This  company  reports  that  it  will  re- 
construct approximately  3300  ft.  of 
single  track. 

Berkshire  Street  Railway,  Pittsfleld, 
Mass. — The  Berkshire  Street  Railway 
has  begun  to  dismantle  its  7-mile  line 
between  Lanesboro  and  Cheshire,  which 
has  been  closed  to  traffic  since  early  in 
January,  1918. 

Kansas  City  (Mo.)  Railways. — Plans 
are  being  contemplated  for  the  con- 
struction of  an  extension  of  the  Inde- 
pendence cross-tovim  line  of  the  Kansas 
City  Railways  from  the  present  north- 
ern terminous  at  Liberty  and  Moore 
Streets  to  Sugar  Creek,  about  2J  miles, 
this  summer.  P.  J.  Kealy,  president 
of  the  company,  has  accepted  a  proposi- 
tion of  the  business  men  of  Independ- 
ence to  loan  the  company  $50,000  for 
ten  years  at  6  per  cent  interest,  the 
proceeds  of  the  loan  to  be  used  in 
building  the  new  line. 

Interborough  Rapid  Transit  Com- 
pany, New  York,  N.  Y. — Operation  of 
trains  through  the  new  Clark  Street 
tunnel  has  been  begun  by  the  Inter- 
borough Rapid  Transit  Company.  The 
new  service  enables  passengers  on  the 
West  Side  line  to  travel  direct  to  Brook- 
lyn without  changing  to  the  shuttle  or 
transferring. 


NEW  YORK  METAL  MARKET  PRICES 

Apr.  3  Apr.  17 

Copper,  ingots,  cents  per  lb 15  50                              15  37J 

Copper  wire  base,  cents  per  lb 17. 25to  18.00             17. 25to  18.00 

Lead,  cents  per  lb 5 .  25                                5  00 

Nickel,  cents  per  lb 40                                   40  00 

Spelter,  cents  per  lb 6.62J                             6  45 

Tin,  cents  per  lb t72.50                           t72.50 

Aluminum,  98  to  99  per  cent.,  cents  per 

lb 30.00                           31.00 

t  Government  price  in  25-ton  lots  or  more  f  .o.b.  plant. 

ELECTRIC  RAILWAY 

Apr.  3  Apr.  17 

Rubber-covered  wire  base,  New  York, 

cents  per  lb 20 

Weatherproof  wire  (100  lb.  lota),  cents 

per  lb.,  New  York 24  25 

Weatherproof  wire  ( 1 00  lb.  lots) ,  cents 

per  lb..  Chicago 2i  75  to  37.35 

T  rails  (A.  S.  C.  E.  standard),  per  gross 

ton $49  00  to  $5 1   00 

T  rails  (A.  S.  C.  E.  standard),  20  to  500 

ton  lots,  per  gross  ton $47  00  to  $49  00 

T  rails  (A.  S.  C.  E.  standard) ,  500  ton 

lots.per  gross  ton $45  00  to  $47  00 

T  rail,  nigh  (Shanghai),  cents  per  lb. .  .  3 

Rails,  girder  (grooved),  cents  per  lb 3.  75 

Wire  nails,  Pittsburgh,  rents  per  lb. . . .  3i 
Railroad  spikes,  drive,  Pittsburgh  base, 

cents  per  lb 3  25 

Railroad  spikes,  screw,  Pittsburgh  base, 

cents  per  lb 8 

Tie  plates  (flat  type),  cents  per  lb 2. 75 

Tie  plates  (brace  type),  cents  per  lb,  .  .  2.75 

Tie  rods,  Pittsburgh  base,  cents  per  lb.  7 

Fish  plates,  cents  per  lb 3 

Angle  plates,  cents  per  lb 2.75 

Angle  bars,  cents  per  lb 3 

Rail  bolts  and  nuts,  I'ittsburgh  base, 

cents  per  lb 4  35 

Steel  bars,  Pittsburgh,  cents  per  lb.  .  .  .  2  35 
Sheet  iron,  black  (24  gage),  Pittsburgh, 

cents  per  lb 4  20 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cent«  per  lb 5  25 

Galvanized    barbed    wire,    Pittsburgh, 

eentfi  per  lb 4,10 


OLD  METAL  PRICES— NEW  YORK 


20 

23.00 

23  75  to  37.35 

49.  00  to  51.00 

47.  00  to  49.00 

45.  00  to  47.00 
3 

3.75 
3.25 

3.25 

8 
2.75 
2  75 

7 

3 
2.75 

3 

4.35 
2.35 

4.20 

5.25 

4.10 


Apr.  3 

Heavy  copper,  cents  per  lb 13  00  to  13.  25 

Light  copper,  cents  per  lb 1 0 .  50  to  1 1 ,  00 

Heavy  brass,  cents  per  lb 7 .  25  to  7 .  50 

Zinc,  cents  per  lb 5.25  to  5.  50 

Yellow  brass,  cents  per  lb 6 .  00  to  6  50 

Lead,  heavy,  cents  per  lb 4  25  to  4  50 

Steel  car  axles,  Chicago,  per  net  ton. .  .  $26  00  to  $28  00 

Old  carwheels,  Chicago,  per  gross  ton . .  $22  00  to  $23  00 

Steel  rails  (scrap) ,  Chicago,  per  gross  ton  $17  00  to  $17  50 

Steel  rails  (relaying) ,  Chicago,  gross  ton.  $16  50  to  $17  00 
Machineshopturnings,  Chicago,  net  ton      $6.  50  to    $6.00 

MATERIAL  PRICES 


Galvanized  wire,  ordinary,  Pittsburgh, 

cents  per  lb 

Car  window  glass  (single  strength) ,  first 

three  brackets,  A  quality,  New  York, 

discount  t 

Car  window  glass  (single  strength,  first 

three  brackets,  B  quality) ,  New  York, 

discount 

Car  window  glass  (double  strength,  all 

sizes  AA  quality) ,  New  York  discount 
Waste,  wool  (according  to  grade) ,  cents 

per  lb 

Waste  cotton  ( 1 00  lb.  bale)  cents  per  lb. 
Asphalt,  hot  (150  tons  minimum)  per  ton 

delivered 

Asphalt,  cold  ( 1 50  tons  minimum,  pkgs. 

weighed  in,  F.  O.  B.  plant,  Maurer, 

N.  J.),  per  ton 

Asphalt  filler,  per  ton 

Cement  (carload  lots).  New  York,  per 

bbl 

Cement  (carload  lots) ,  Chicago,  per  bbl. 
Cement  (carload  lots) ,  Seattle,  per  bbl . . 
Linseed  oil  (raw,  5  bbl.  lots) ,  New  York, 

per  gal 

Linseed  oil  (boiled,  5  bbl.  lots),  New 

York,  per  gal 

White  lead  (100  lb.  keg).  New  York, 

cents  per  lb 

Turpentine  (bbl.  lots) ,  New  York,.ents 

per  gal 


Apr.  3 
3.70 

80% 


Apr. 
13  50  to 
1 1 .  00  to 
7. 50  to 

5.  25  to 

6.  50  to 
4. 00  to 

$26. 00  to 
$22. 00  to 
$17. 00  to 
$17. 00  to 
$7. 50  to 


17 

13  75 
11  25 
8.00 
5.50 
7  00 
4  25 
$28.00 
$23  00 
$17  50 
$17.50 
$7  00 


Apr.  17 
3.70 

'      80% 


80% 

80% 

81% 

81% 

14to  17 
8  to  13i 

l4to  17 
8  to  13i 

$2.90 
$3.05 
$3.13 

$2.90 
$3.05 
$3.13 

$1.53 

$1.53 

$1   60 

$1.63 

13 

13 

69J 

78 

t  These  prices  are  f.  o.  b.  works,  with  boxing  charges  extra. 
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New  York  State  Railways,  Rochester, 
N.  Y. — Construction  will  be  begun  soon 
by  the  New  York  State  Railways  on  an 
extension  from  Dominick  Street,  Rome, 
through  Carey  Street  to  the  Y.  M.  C.  A. 
building  at  the  Rome  Brass  &  Copper 
Company's  plant. 

Geneva,  Seneca  Falls  &  Auburn  Rail- 
road, Seneca  Falls,  N.  Y. — The  Public 
Service  Commission  for  the  Second 
District  of  New  York  today  passed  an 
order  directing  the  Geneva,  Seneca 
Falls  &  Auburn  Railroad  to  extend  its 
ti-ack  from  its  present  terminus  in 
Cayuga  Lake  Park  150  ft.  easterly  and 
that  it  erect  at  the  new  terminus  a 
suitable  shelter  for  waiting  passengers. 
The  company  is  also  to  provide  and 
maintain  a  safe  and  convenient  path- 
way from  the  new  terminus  to  the 
Lake  road  at  the  foot  of  the  hill  on 
the  shore  of  Cayuga  Lake,  properly 
lighted  when  cars  are  operated  during 
the  night. 

Tulsa  (Okla.)  Street  Railway.— 
Double  tracking  is  now  being  laid  by 
the  Tulsa  Street  Railway  from  North 
Main  and  Cameron  to  North  Cheyenne 
and  Duluth  Streets. 

St.  Thomas  (Ont.)  Municipal  Street 
Railway. — The  ratepayers  of  St. 
Thomas  will  be  asked  to  vote  on  a  by- 
law for  the  issue  of  debentures  for  $50,- 
000  for  street  railway  improvements, 
including  the  reconstruction  of  the  Tal- 
bot Street  line,  improving  the  carhouse, 
remodeling  of  cars  and  the  purchase  of 
new  equipment. 

Portland  &  Oregon  City  Railway. 
Portland,  Ore. — It  is  reported  that  the 
Portland  &  Oregon  City  Railway  will 
construct  a  12-mile  extension  of  its 
line  to  tap  the  Sand-Hayden  and  Corn- 
well  timber  tracts. 

Dallas  (Tex.)  Railway.— The  City 
Commissioners  of  Dallas  have  passed 
an  order  directing  the  Dallas  Rail- 
way to  begin  at  an  early  date  the 
construction  of  a  new  single  track  line 
on  Myrtle  Street  from  Colonial  Ave- 
nue to  the  Oakland  Cemetery  south  of 
Dallas.  Prior  to  the  passage  of  the 
order,  J.  F.  Strickland,  president  of  the 
company,  signed  an  agreement  with  the 
City  Commission  to  begin  work  on  this 
extension  by  Sept.  1,  1919,  and  to  com- 
plete the  line  by  Jan.  1,  1920. 

Houston  (Tex.)  Electric  Company. — 
The  City  Council  of  Houston  has  issued 
an  order  directing  the  Houston  Electric 
Company  to  lower  its  tracks  on  Wash- 
ington Avenue  between  Bethne  Street 
and  Houston  Heights  Boulevard.  The 
order  also  directs  the  company  to  pave 
that  portion  of  the  street  under  and  be- 
tween its  tracks.  The  work  will  cost 
approximately  $60,000. 

Richmond  &  Ashland  Railway,  Rich- 
mond Va, — -Announcement  has  been 
made  by  Oliver  J.  Sands,  head  of  a 
citizens'  committee,  that  he  and  his 
associates  have  accepted  the  offer  of 
George  Taylor,  representative  of  the 
Gould  interests,  to  sell  the  property  of 
the  Richmond  &  Chesapeake  Railway 
from  Richmond  to  Ashland.  It  is  under- 
stood that  service  will  be  resumed  at 


Seattle  (Wash.)  Municipal  Street 
Railway. — Thos.  F.  Murphine,  Super- 
intendent of  Public  Utilities,  in  a  re- 
cent communication  to  the  city  utilities 
committee,  asked  authority  to  spend 
approximately  $200,000  in  betterments 
to  the  municipal  street  railway  system. 
The  work  contemplated  will  connect 
the  recently  acquired  traction  system 
and  the  other  municipal  lines,  and  facili- 
tate the  handling  of  traffic  in  the  con- 
gested districts.  The  proposed  better- 
ments include:  connection  of  Division 
A  with  traction  line  at  Third  Avenue 
and  Pine  Street,  15th  Avenue  bridge 
connections,  connection  of  the  two  sys- 
tems at  24th  Avenue  N.  W.  and  West 
67th  Street,  connection  of  Division  A 
and  Westlake  Avenue  lines,  connection 
of  Division  A  and  North  Seattle  car 
bams,  Leary  Avenue  construction,  Bal- 
lard Avenue  and  Market  Street  lines, 
and  Avalon  Way  double  tracks. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Quincy  (111.)  Railway. — New  ma- 
chinery will  be  installed  by  the  Quincy 
Railway  at  its  power  house  to  permit 
the  use  of  Keokuk  power  and  to  per- 
mit the  steam  plant  to  stand  idle,  ready 
for  emergencies.  Four  new  feed  wires 
will  be  run  from  the  power  house  to 
various  parts  of  the  system. 

Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company,  Indianapolis,  Ind. — 
A  new  one-story  and  two-story  car  re- 
pair shop,  60  ft.  X  190  ft.  will  be  con- 
structed by  the  Terre  Haute,  Indian- 
apolis &  Eastern  Traction  Company  on 
East  Wabash  Avenue,  Terre  Haute. 

Interborough  Rapid  Transit  Company, 
New  York,  N.  Y.— The  Public  Service 
Commission  for  the  First  District  of 
New  York  has  closed  a  contract  with 
the  officers  of  the  New  York  Catholic 
Protectory  under  which  the  Commis- 
sion will  obtain  for  a  consideration  of 
$75,000  a  plot  of  approximately  12  acres 
between  the  foot  of  Herschel  Street 
and  Westchester  Creek,  Unionport,  to 
be  used  as  a  storage  yard  for  the  Pel- 
ham  Bay  Park  branch  of  the  Lexington 
Avenue  Subway.  It  is  hoped  to  close 
title  shortly  so  that  construction  of  the 
yard  can  begin  at  an  early  date,  and 
be  completed  by  or  about  the  time  the 
elevated  portion  of  the  Pelham  Bay 
Park  branch,  for  which  bids  were  re- 
ceived by  the  Commission. a  few  days 
ago,  is  completed.  The  site  is  esti- 
mated as  sufficient  to  accommodate 
n)ore  than  thirty  trains  of  Interbor- 
ough Rapid  Transit  Company's  steel 
cars.  Space  will  also  be  provided  for 
the  storage  of  materials. 

Kansas  City,  Mo. — The  Halpin  Dwyer 
Construction  Company  has  begun  grad- 
ing the  site  of  the  new  interurban  ter- 
niinal  at  Tenth  and  McGee  Streets. 

Lima  Electric  Railway  &  Light  Com- 
pany, Lima,  Ohio. — It  is  reported  that 
the  Lima  Electric  Railway  &  Light 
Company,  which  is  controlled  by  the 
Ohio  Electric  Railway,  plans  the  con- 
struction of  a  large  power  plant. 


J.  F.  Davis,  Chicago,  111.,  has  recently 
purchased  and  is  offering  for  resale  a 
large  number  of  boilers  from  the  Du 
Pont  Powder  Company's  plant.  The  ag- 
gregate cost  is  said  to  be  in  the 
neighborhood  of  $500,000. 

Chicago  (III.)  Pneumatic  Tool  Com- 
pany has  moved  its  Milwaukee  office 
from  Room  1305  Majestic  Building  to 
Room  1418  in  the  same  building,  where 
more  convenient  quarters  which  are 
necessitated  by  the  constantly  growing 
business  of  the  company  in  this  district 
have  been  obtained. 

Bailey  Meter  Company,  Cleveland, 
Ohio,  will  move  its  main  office  and 
works  from  Boston,  Mass.,  to  Cleveland, 
Ohio,  effective  May  1.  The  Boston  of- 
fice, with  H.  D.  Fisher  as  manager,  is 
retained  to  handle  sales  and  engineer- 
ing service  work  in  the  New  England 
district.  For  the  present  New  York  and 
Philadelphia  districts  will  be  covered 
from  Boston  and  all  other  districts  will 
be  covered  from  Cleveland. 

Economy  Electric  Devices  Company, 
Chicago,  111.,  reports  that  the  Seattle 
Municipal  Railway  has  ordered  251 
more  Economy  power  saving  railway 
meters.  This  order  is  in  addition  to 
the  present  equipment,  installed  last 
summer  on  the  one-man  cars  of  the 
Municipal  Railway.  This  last  order 
was  placed  through  the  Burton  R. 
Stare  Company,  Seattle  agent  for  the 
Economy  Electric  Devices  Company. 

Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa., 
Changes. — Capt.  N.  H.  Callard,  who  has 
been  discharged  from  government  serv- 
ice is  appointed  to  the  railway  sales 
department  in  the  capacity  of  commer- 
cial engineer.  W.  Keith  McAfee  has 
been  transferred  to  the  service  depart- 
ment as  railway  engineer.  F.  D.  Ken- 
nedy is  appointed  superintendent  of  the 
railway  department  of  the  works. 

Liberty  Steel  Products  Company 
Inc.,  Chicago,  III.,  announces  the  ap- 
pointment of  J.  M.  Borrowdale  as 
sales  representative  in  the  railroad  de- 
partment with  office  at  1901  McCormick 
Building,  Chicago.  Mr.  Borrowdale  was 
formerly  superintendent  of  car  depart- 
ment of  the  Illinois  Central  Railroad 
and  for  the  past  two  years  has  been 
connected  with  Johns-Manville  Com- 
pany as  sales  representative  in  their 
railroad   department. 

Daniel  T.  Pierce,  formerly  assistant 
to  the  president  of  the  General  Asphalt 
Company,  and  at  one  time  assistant  to 
the  president  of  the  Philadelphia  Rapid 
Transit  Company,  has  just  returned 
from  more  than  a  year's  service  with 
the  Red  Cross  in  France.  Mr.  Pierce  is 
located  temporarily  at  Room  1031,  120 
Broadway,  New  York,  and  will  repre- 
sent in  this  country  important  Franco- 
Italian  interests  as  well  as  act  for 
American  manufacturers  seeking  busi- 
ness in  France  and  other  European 
countries. 
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Peacock  Brakes  from 
Coast  to  Coast 


Des  Moines  Uses  240 
Peacock  Brakes 


Des  Moines  is  another  city  which  has  learned,  from  long  and  broad 
experience,  that  the  Peacock  is  not  only  a  safe  brake,  but  a  brake  that 
minimizes  mone}'-wasting  turnbacks. 

The  big  city  railways  are  confronted  by  a  much  greater  need  of  safe, 
economical  brakes  than  the  smaller  roads.  They  run  through  more  con- 
gested traffic,  are  subject  to  a  higher  cost  per  accident,  and  must  needs 
maintain  faster,  closer  schedules. 

When  such  systems  adopt  the  Peacock  Brake  as  matter-of-course  insur- 
ance for  their  cars,  whether  tiny  storage  battery  or  massive  multiple  unit, 
there  is  no  room  for  doubting  that  it  pays  to  prefer  the  Peacock  Brake 
in  either  standby  or  continuous  service. 


Next  Stop— KANSAS  CITY 


National  Brake  Co. 

Buffalo,  N.  Y. 
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jFotb,  Bacon  ^  2)avt6, 

Engineers. 

115  BROADWAY 

New  Orleans  NEW  YORK  San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


CONTRACTORS 
OPERATORS 


43  EXCHANGE  PLACE    .    .      NEW  YORK 

LONDON  CHICAGO 


A 

STONE  &  WEBSTER 

Induetrial  Plants  and  Buildings,  Steam  Power  Stations.  Water 
Power  Developments,  Substations,  Gas  Plants,  Transmission 
Lanes.  Electric  and  Steam  Railroad  Work, 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON  &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

Illumlnatini;  Bldg. 


YOUNGSTOWN,  OHIO 

Mahoning  Bank  Bklg, 


Xhe  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South   La  Salle  Street 

CHICAGO 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  Bldg. 


CHICAGO 

784  Continental  &■  Commercial 
National   Bank   Bldg. 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  IftSTITUTS 
WORCESTER,    MASSACHUSETTS 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraitalt,  Reorganizationt 
683  Atlantic  Ave.,  Boston,  Mass. 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING   ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


76  West  Monroe  St. 


CHICAGO,   ILL. 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 

PUBLIC  UTILITIES 

FINANCE  OPERATION 

SUPERVISION  OF  CONSTRUCTION 

43  Cedar  Street,  New  York 


THE  P.  EDW.  WISH    SERVICE,  Inc. 
Suite  1710  DETECTIVES  Suiu  71S 

Park  Row  Bldg.,  New  York       Board  of  Trade  Bldg.,  Boston 


When  writing  the  advertiser  for  information  or 
price*,  a  mention  of  the  Electric  Railwajr   . 
Journal  would  be  appreciated. 


ELECTRICAL  TESTING   LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing. 

80th  Street  and   East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co.    ^^Siu^iPAprntpX' 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 
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American  Bridge  Company 

Hudson  1erminal-30Chukch  Street,  Newark 


'^Manufacturers  or  Stee/  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 

NEW  YORK.  N.Y.       .      .       30  Church  Street  St.  Louis.  Mo.      .      Third  National  Bank  Building 

Philadalphia,  Pa IVidener  Building  Denver,  Colo.              First  National  Bank  Building 

Boston,  Mass.      .     .     .       John  Hancock  Building  Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

^allimore,  Md.    .     .       Continental  Trust  Building  Duluth,  Minn Woloin  Building 

PITTSBURGH,  PA.      .     .     .      Frick  Building  Minneapolis,  Minn.  .     .  7th  Ave.  &  2nd  St.,  S.  E. 

Buffalo,  N.  Y.    .      .      .      .  Marine  National  Bank  r>      r     r-          r, 

Cincinnati,  Ohio       .     .     .     Union  Trust  Building  ^^^'fi"  <-""»'  Representative: 

Atlanta,  Ga Candler  Building  U-  •5-  Steel  Products  Co.,  Pacific  Coast  Depl. 

Cleveland,  Ohio        .    ' .     .     .     Guardian  Building  San  Francisco,  Cal.      ....       Rialto  Building 

Detroit,  Mich.       .     Beecher  Ave.  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO,  ILL.    .       208  South  La  Salle  Street  Seattle,  Wash.         .     4th  Ave.  So.,  Cor.  Conn.  St. 

Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 
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S?me  liure 


Ihe  Building  of  Cars  Surely  Requires 
The  Use  of  Rome  Electric  Wires 


n  HERE'S  every  type  of  wire  for  electric  rail- 
way service  from  that  used  in  the  building  of 
cars  to  that  used  in  the  transmission  of  power 
— trolley  wires,  feeder  wires,  etc. — all  made 
under  the  one  roof — no  scattered  plants,  and 
supervision — no  division  of  responsibility  and  energy — 
every  operation  in  the  making  of  Rome  Wires,  from  the 
wire  bar  to  the  finished  product  is  performed  right 
"under  the  nose"  of  every  officer  of  the  company. 
And  we  have  set  a  standard  which  we  must  maintain 
without  boosting  the  price. 

You  are  sure  of  uniform  wire — correct  in  every  respect 
— in  reality  a  high-class  product  with  a  low-kept  price. 
There's  an  officer  of  the  company  ready  to  give  your 
letters  or  orders  his  personal  attention.     Write  today. 


Rome 

Wire  Company 

Rome,  N.  Y, 


All  operations  from  wire  bar  to  finished  product  in  this  plant. 


S^nuE-Uiice 
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If 


you  believe  that  the  electric  railway  industry  is 
doomed — and  that  Americans  will  be  satisfied 
without  street  and  interurban  cars — 


And 


if  you  are  now  manufacturing  anything  to  be  sold 
to  electric  railway  companies 

Your  best  move 

is  to  get  into  some  other  line  of  business. 

Of  course 

If  you  think  that  we  shall  continue  to  have  electric 
railways  and  therefore  intend  to  stay  in  business, 
you  will 

Safeguard  your 
business  future 

Successful  business  heads  in  all  industries  testify 
that  continuous  advertising  is  the  cheapest  and 
best  business  insurance. 

In  the  electric  railway  field  the  most  successful 
manufacturers  are  those  who  use  Electric  Railway 
Journal  to  carry  their  messages  to  the  field. 


The  Electric  Railway  Journal  covers  all 
(lepartments  of  the  industry,— north,  east, 
souih  and  west.  Circulation  figures  open 
to  a'l  and  backed  by  A.  B.  C.  statements 


Electric  Railway  Journal 

Member  Audit  Bureau  of  Circulations 

Tenth  Ave.  at  36th  St.,  New  York 
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The  Off-Peak  Load 
Spells  P-R-0-F-I-T-S 


FOR  instance,  an  ammonia  compressor  may 
be  run,  as  shown    in  the   illustration,  and 
ice  may  be   sold    as   a   by-product  of  the 
electric  railway  power  station. 

And  TURBO  GEAR  solves  the  power  transmis- 
sion problem.    Note  these  facts : 

Speed  of  motor 1200  r.p.m. 

Speed  of  compressor  150  r.p.m. 
Power  transmitted .     75  H.P. 

Speed  reduction 8  to  1 

Efficiency 98%-99% 

Note  also  the  small  floor  space  required,  that 
high  speed  and  low  speed  shafts  lie  in  the  same 
straight  line,  and  that  there  are  no  exposed 
gears,  no  belts,  no  chains,  pulleys  or  sprockets. 

The  first  cost  and  installation  cost  are  both  low. 


Bulletin  201   tells  the  story. 


The  Poole  Engineering  &  Machine  Company 

Manufacturers  of  Gears  and  Power  Transmission  Machinery  Since  1843 


Baltimore,  Maryland,  U.  S.  A. 


CHARLOTTE,    N.    C Realty  Bldg. 

CHICAGO Old  Colony  Bldg. 

DALLAS 1405    Southwestern    Life  Bldg. 

DENVER First  National   Bank  Bldg. 

DETROIT 433   Dime  Bank  Bldg. 


EL  PASO 015  Mills  Bldg. 

MILWAUKEE Wells   Bldg. 

NEW  YORK 50  Church  St. 

PHILADELPHIA 939    Chestnut    St. 

PITTSBURGH 781  Union  Arcade  Bldg. 


ST.  LOUIS 2211  OUve  St. 

SALT  LAKE  CITY 218  Judge  Bldg. 

SAN  FRANCISCO 503  Mission  St. 

SEATTLE 2012  L.  C.  Smith  Bldg. 
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SUPERHEATERS   FOR    STATIONARY    BOILERS 


rillllillllllllllimilllllimiimiimmillNllNMlllinmillijiLiiiimmiimmiimirim.iiiimiiiiiii.iimiimii iiiiBiimimm iijiiiiihiii ariimiim mil 


lllllllllllllliMUlllLllllllliimi'nimLLIIJilLilllilllllMllllllmi'llll Illll 1111 Illll|i|llli||lllllll llllHllll|lll||imiini|;i|Tmi 


The  Ele»co  Superheater 


A  Typical    Installation 


Meeting  the  Conditions 
In  Your  Plant 


The  most  certain  way  to  profit  by 
using  superheated  steam  is  to  get 
right  down  into  actual  operating 
conditions  in  your  plant. 

No  two  plants  offer  the  same  con- 
ditions. The  solution  of  your  prob- 
lem, therefore,  should  be  worked 
out  from  the  actual  individual  fac- 
tors present.  These  factors  must  be 
thoroughly  known  and  fully  appre- 
ciated. 


A  superheater  to  meet  your  plant 
conditions  should  be  more  than  a 
correct  design,  it  must  give  you  the 
highest  practical  advantages  of 
superheated  steam  under  all  possible 
operating  conditions. 

The  Elesco  Superheater  is  adapt- 
able to  your  conditions  and  may  be 
correctly  applied  if  you  will  allow 
our  engineering  staff  to  study  your 
conditions.  They  will  cheerfully 
work  with  you. 


Bulletin  BT-1  contains  valuable  information.  Write  for  it. 

LOCOMOTIVE  SUPERHEATER  CO. 

Designing  Engineers  and  Manufacturers  of  Steam  Superheaters  for  All  Purposes 

General  Offices,  30  Church  St.,  New  York 


Chicago 
Peoples  Gas  Bldg. 


Pittsburgh 
Oliver  Bidg. 


Montreal 
Transportation  Bldg. 
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Greatly  Increased  Mileage 

from  each  Journal  Box  Packing 


Operation 

Rerenintr  to  tho  arconipanying  rut.  The  oil  is 
kr-pl  m  tli«  lowe-  roniii^rtmert  and  the  upper  roiu- 
parlnient  is  fWled  u"th  wastP.  Thf  oil  ii  th"" 
diawn  from  the  lower  compartment  by  means  of 
the  pump,  a:'d  tho  waste  is  completely  s  :bme,g  d 
-  oi  It  is  left  fi-fratl'B  for  IS  or  24  hoi  s. 
The  handle  (b)  is  then  turned  and  the  oil  drains 
t':,  .  t'-.e  s(':t-wi  (d)  and  back  to  the  lower  com- 
n-tm-Mt  thru  th<?  valve  (c) .  After  the  waste 
has  drained  for  about  24  hours  it  has  reached  a 
degree  of  p?rfect  saturation  which  means  100% 
more  mileage.  The  removable  gauge  stick  (a) 
shows  the  quantity  of  oil  in  the  lower  compartment. 
The    opening     (e)     is    for    cleaning    or    inspertio.i. 


By  using  the 

Milwaukee  Waste  Saturation  System 

you  can  avoid  the  troublesome  and  costly  hot  box  and  realize  10  to  15 
thousand  miles  on  a  single  journal  box  packing,  at  a  substantial  saving 
of  oil. 

Constant  lubrication  is  assured  by  the  method  of  saturating  the  v^aste. 
Thorough  lubrication  makes  possible  a  saving  of  at  least  one-third  on 
journal  box  maintenance. 

Milwaukee  Outfits  Cut  Your  Oil  and 

Labor  Expense 

V  e  manufccture  30  different  types  of  outfits  for  the 
economical  storage  and  handling  of  such  liquids  as  ma- 
chine oils,  cutting  oils,  kerosene,  gasoline,  etc.  A  MiU 
wftukee  Outfit  will  save  you  from  5  to  10  gallons  of  liquid 
on    every    barrel    you   use. 

Vritc  for  our  catalog  of  complete  oil  storage  systems 
for   Railways. 

Milwaukee  Tank  Works 

Milwaukee,  Wisconsin 
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PLANT  OF  BOSTON   ELEVATED  RAILWAY   COMPANY 


One  Terry  Went  in  in  1 909- 
Now  They  Have  25 

The  experience  of  the  Boston  Elevated  Railway  Company  with  Terry 
Turbines  should  "strike  home"  to  officials  of  other  traction  companies. 

The  first  Terry  was  connected  up  to  a  hot  well  pump  at  the  Dor- 
chester Station  in  January,  1909.  It  is  still  in  operation.  The  cost  for 
repairs  since  that  time  has  averaged  less  than  a  dollar  a  year.  Little 
attention  is  required.  Absolute  reliability  of  service  is  assured. 

The  Boston  Elevated  Railway  Company  now  has  25  Terrys  driving 
forced  draft  fans,  exciter  and  station  lighting  generators,  hot  well,  low 
service  and  fire  pumps.  A  detailed  description  of  the  Terry  Turbine 
and  additional  applications  is  given  in  bulletin  2414.  Read  it  and 
learn  why  so  many  engineers  advise 

Specify  Terry  for  Driving   Your  Auxiliaries 

The  Terry  Steam  Turbine  Co. 

Terry  Square,  Hartford,  Conn. 


TERRY 
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ANEW 


FEATURE 


In  Renewable  Fuses 


THE 


EXPULSION 

or  "JACKETED" 

LINK 


The  Expulsion  or  "Jacketed" 
Fuse  Link  consists  of  a  flat  strip 
of  metal  with  the  central  portion 
slotted  and  closely  wrapped  with  a 
covering  of  specially  treated  asbes- 
tos. 

As  the  metal  is  burned  back 
toward  the  terminals  the  jacket 
drops  out,  thus  breaking  up  me- 
chanically any  strata  of  vaporized 
gas  which  might  extend  from  one 
terminal  of  the  burning  link  to  the 
other,  thereby  positively  opening 
the  circuit. 

This  "Jacketed"  Link,  by  its 
expulsion  action,  greatly  reduces 
the  arc  and  insures  longer  life  to 
the   casing. 

"D  &  W"  Renewable  Fuses  with  the 
"Expulsion"  or  "Jacketed"  Fuse 
Links  will  meet  the  extreme  short 
circuit  tests  imposed  by  the  Under- 
writers' Laboratories,  Inc.,  which 
subject  one  fuse  at  a  time  to  full 
rated    voltage    at    10,000   amperes. 


^isn^aiii'-'^i' .., " ' 


9 

® 

Bii^iiBI 

^ 

% 

ni.«a:£ 

e 

d 

For  Complete  Description  Send  for  the 
Supplement  to  Catalogue  No.  16 

D  &  W  Fuse  Company 

Providence  R,L 

U.S.A. 
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"nreCEiiri  CRAM 

•""132  «..IS  " 


In  the  tremendous  rush 
for  new  business 

that  Is  due  now,  the  Electric  Railway  field  faces 
the  prdblem  of  keeping  pace  with  the  increasing 
demands.  The  swift  distribution  of  workers  in 
new  and  renewed  factories  all  over  the  country 
creates  fresh  transportation  peaks — and  behind 
the  cars  on  the  line  must  be  found  the  most  effi- 
cient methods  and  equipment  for  handling  in 
the  power  and  car  house.  Toledo  Cranes  can 
be  depended  upon  to  more  than  meet  the  emer- 
gency. 

TheToledo  Bridge  &  Crane  Co. 

Toledo,  Ohio 

New   York   Office.    53    Broadway  Cleveland  Office.   723  Citizens  Bldg. 

Philadelphia  Office.   3013  Market   St.  Chicago  Office.  349  Washington  Blvd. 

Pittsburgh    Office.    30.1   Oliver   Bldg.  San    Francisco   Office.    Kialto   Bldg. 

Buflalo  Office.  610  Iroquois  Bldg. 


¥—■ 
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Both  Advertiser  and  Reader 
Must  Be  Satisfied 

Naturally  you  are  interested  not  only  in  the 
INCOME  from  your  car  card  space  but  also 
in  the  STABILTY  of  that  income.  It  is  be- 
cause COLLIER  SERVICE  concerns  itself 
so  thoroughly  with  satisfying  its  clients  that 
the  railway  company  is  assured  a  permanent 
income  uninfluenced  by  fluctuating  busi- 
ness conditions. 


0a4^^^^' 


Candler  Buildixiff 
220  West  42nd  Street,   New  York  City^ 
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HOLDTlTt 

FRICTION  TAPE 


United  States  Rubber  Company 

Mechanical  Goods  Division, 


ini  ■  iiiiiiiiiiiiiKi  1  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


lilllllHii 


'  I  'HERE  is  not  a  better  or  more  favorably  known 
•*■  black  Friction  Tape  manufactured  than  "Hold- 
tite."  It  is  heavily  coated  on  both  sides  vv^ith  a  high 
grade  compound,  and  is  recommended  for  general 
electrical  work. 

United  States  Friction  and  Splicing  Tapes  meet 
every  requirement.  All  are  highly  dielectric,  con- 
tain no  free  sulphur  and  keep  their  original  good 
qualities. 

"A  Tape  for  Every  Trade  and  Purpose." 


United  States  Rubber  Company 


iiillll. 
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Here   is    the    New 
Columbia  Foundry 


Anything  in  the  Line  of  Castings 

GREY  Iron,  Semi-Steel — Bronze  Composition.  We 
will  make  any  casting  you  desire — and  make  it 
well.  Whether  it's  a  6000-lb.  cast-iron  base  plate  for  a 
machine  tool  or  the  smallest  detail  that  can  be  poured, 
you  are  assured  of  a  high-grade  product.  Columbia 
foundry  facilities  are  now  equal  to  any  demand. 

G)lumbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armature   and   axle  straightenert 

Armature   shaft   straightener* 

Armature  buggies  and  stands 

Babbitting  molds 

Banding  and  heading   machines 

Car   hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

W.  R.  Kerschner  Co.,  Inc.,  N.  Y. 

Holden  &  White,  Inc.,  Chicago 

F.  F.  Bodler,  San  Francisco 

Railway   &  Power  Eng.  Corp., 
Ltd.,    Toronto,    Ont. 


CAR  EQUIPMENT 

Armature  and   axle   bearings 
Armature  and  field  coils 
Bearings    (axle   and   armature) 
Brush-holders  and   brush-holder 

springs 
Brake,  door  and  other  handles 
Brake   forgings,  riggings,  etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear  cases    (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beams  and  accessories 
Trolley  poles    (steel)   and  wheels 
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"WeVe  Put  It  To  Every  Possible  Test 
—It's  Made  Good'' 


OILLESS  TROLLEY  WHEEL 

and  V-K 

NON-ARCING  HARP 

Both  these  devices,  with  the  rest  of  the  More-Jones 
Products,  worked  out  in  our  Laboratory  under  the 
supervision  of  expert  chemists  and  metallurgists  and 
subjected  to  many  trials  under  all  sorts  of  operating 
conditions.  There  they  stood  rigid  tests,  and  proved 
they  were  ready  for  real  service. 

That  is  the  demand  of  every  electric  road  today.  No 
device  is  bought  in  quantity  lots  until  it  has  proved  its 
superiority  under  exacting  service  requirements. 

For  instance,  the  V-K  oilless  trolley  wheel  is 
made  of  new  metal  exclusively,  extremely  tough 
and  long  wearing,  and,  in  combination  with  the 
V-K  Non-Arcing  Harp,  reduces  current  waste 
and  prevents  all  arcing  due  to  loose  fitting  axle 
pins.  The  patented  gripping  device  locks  the  pin 
securely  in  its  socket.  Having  an  oilless  bearing 
there  is  no  insulation.  This  greatly  improves 
current  flow  and  lengthens  life  of  wheel,  harp 
and  overhead. 

Illustrated  Catalog  on  request. 


More-Jones  Brass  &  Metal  Co. 


3134  No.  Broadway 


St.  Louis,  U.  S.  A. 
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COSMIC 

METAL  BEARINGS 

Prevent  Hot  Boxes — Eliminate  Babbitting 

If  we  fail  to  eliminate  your  Bearing  Troubles, 
no  matter  how  chronic,  we  make  no  charge. 


Cosmic  Metal  bearings  for  armature,  axle  or  motor 
are  made  exceptionally  strong  and  tough,  to  give 
long  life  and  a  slow,  even  rate  of  wear.  Under 
actual  working  conditions  and  tests  they  have  proved 
far  more  dependable  than  bearings  made  of  other 
metals. 

They  have  sufficient  strength  to  carry  any  load 
and  are  easily  lubricated.  If,  through  accident 
or  other  cause,  they  should  not  be  properly  lubri- 
cated, they  will  continue  to  run  without  injuring 
the  machinery  until  attended  to. 


This  is  a  very  important  point,  because  ordinary 
bearings  which  are  improperly  lubricated,  or  hard 
to  lubricate,  will  generate  intense  heat.  This  rap- 
idly causes  the  bearing  to  melt,  or  to  fuse  and  stick, 
causing  serious  and  costly  damage  to  machinery. 

Bearings  made  of  Cosmic  Metal  will  not  stick  or 
grab  the  shaft  or  axle,  even  though  lubrication  does 
not  reach  them.  They  prevent  hot  boxes  with  their 
resultant  accidents,  and  in  the  end  are  a  much  safer 
and  more  economical  equipment  than  any  other 
bearing.     Let  us  send  further  information. 


COSMIC    METAL   COMPANY 

420  Walnut  Street,  Philadelphia 
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8  Times  Around  the  Globe  Without  Repairs 
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4  Years  Ago   Charlotte,  N.  C. 

BOYERIZED 

Over  four  years  ago  the  Southern  Public 
Utilities  Company,  Charlotte,  N.  C, 
made  their  initial  installment  of 
BOYERIZED  Brake  Pins  and  Bushings. 

Charlotte  cars  made  45,000  to  48,000 
miles  a  year  at  a  schedule  speed  of  9.5 
m.p.h. 

That  means  nearly  200,000  miles  of 
service. 

Yet  not  one  BOYERIZED  Pin  has  been 
removed  for  wear! 

BOYERIZED  Products  saved  money  for 
Charlotte.  Will  you  give  them  the 
opportunity  to  do  as  much  for  you? 

ELECTRIC   RAILWAY  SUPPLIES 

^emis  (arjruck  (ompany 


SPRINGFIELD    MASS 
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IN  SERVICE  TEN   YEAPS 
CHICAGO    ELEVATED  LINES 

ONE  THIPD    VORN    OUT. 
7~oa^  sresi.  gsa/p  g  /=>/A//OAf  co. 


April  19,  1919  ElectricRailwayJournal  55 

gtriiiHmiiiiiiiiiiiiiiiiiiiiiimiiiiiiiHiiiiinirMiniiiiiniiiiiiiiiiiMiiriiiinriiiMtiiniiiiiiiiniMiiiiiHiiiinuiiniiiiiiMiiiiiiiMiuMniiiMiiiiiiiiHiiiiiiUMiiitiiiiii^ 

E 

I  Study  the  Comparative  Results  of  Open 

Hearth  and  Electric  Steel  Armature 
I       Shafts  for  Electric  Rail^vay  Service 

Here  they  are: 

I  (Columns  showing  results  obtained  in  test) 

i  _  .  Open  Electric    Steel 

=  Froperties  "^  „  ,   „      i   ^ 

I  Hearth  Steel  General  Steel  Co. 

I  Ult.  Strength,  lbs.  per  sq.in 89,100  105,140 

j  Elastic  Limit,  lbs.  per  sq.in 41,060  64,850 

I  Elongation  in  2  in 21.5%  22.5% 

I  Reduction  of  Area  31.2%  523% 

I  Fracture  Silky,  small  cup.    Silky,  full  cup. 

I  Elastic — Torsion,  lbs.  sq.in 16,750  33,700 

j  Shearing  Strength,  lbs.  sq.in 62,400  76 

I  The  comparative  results  given  here  were  obtained  from  tests 

j  taken  from  an  ordinary  Open  Hearth  steel  armature  shaft, 

I  and  one  taken  from  a  high-grade  steel,  made  in  a  "Pitts- 

I  burgh"  electric  furnace.     Both  were  the  normal  product. 

I  Heat  treated  in  each  case. 

I  We  are  equipped  to  handle  the  forging  of  axles  and  armature 

I  shafts  from  our  own  manufactured  electric  furnace  steel. 

I  PFe  Solicit  Your  Inquiries 

GENERAL  STEEL   CO. 

Public    Service    Building,    MILWAUKEE,    WIS. 
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Turbine  Bucket  Wheel  Shaft  Coupling 


Rough  Turned  Gear  Blank  Street  Car  Wheel 


CAMBRIA 

CIRCULAR  FORGED  AND 
ROLLED  SECTIONS 


Slick  Rotary  Shear  with  Bar  Ready  to  Enter 

AFTER  the  ingot  has  been  rolled  into  a  cylindrical  bar  eleven  to 
•**■  fifteen  inches  in  diameter,  according  to  the  size  desired  as  de- 
scribed in  our  last  advertisement,  it  is  fed  into  the  rotary  shear  illus- 
trated above  and  hot-cut  into  blocks  of  the  proper  size  and  weight 
to  make  the  particular  wheel  or  blanks  desired. 

MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

General  Sales  Office,  Widener  Building,  Philadelphia,  Pa. 

District  Sales  Offices:  Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland,  Detroit,  New  York, 
Philadelphia,  Pittsburgh,  San  Francisco,  Salt  Lake  City,  Seattle,  St.  Louis, 

CONSOLIDATED  STEEL  CORPORATION,  165  Broadway,  New  York,  is  the  sole  exporter 
of  our  commercial  products.    Address  all  export  inquiries  to  them. 

"Wt  Want  You  to  Bzeome  BeUer  Acquainted  With  Ui"  Series.  Number  5-1. 
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"STANDARD" 


I  Steel  Tires 

I  Steel  Tired  Wheels 

I  Solid  Rolled  Steel  Wheels 

I  O.  H.  Steel  and  Malleable  Iron  Castings 

I  Solid  Forged  Gear  Blanks 

I  Steel  Forgings             Iron  Forgings 

I  Forged  and  Rolled  Steel 

I  Pipe  Flanges 

I  Ring  Dies 

I  Rings 

j  Roll  Shells          Steel  Springs 

^  O  "^         "The  'Standard'  Brand  on  your  material        ^  Q  ^ 
N^On-^       is  an  assurance  of  eventual  economy."       NkOh^ 

BRAND  BRAND 

I     STANDARD  STEEL  WORKS  CO. 

I  GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 

I  CHICAGO  RICHMOND  MEXICO  CITY 

I  ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

I  HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

I  MONTEREY,  MEX. 
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o  conserve  to  the  uttermost  these  foundations  of 
OaiiOflal  wealth  and  prospei-ity^/^afely  is  a  duty  whicP 
we   owe   to   tiiose'  returning:   from    the    battlefields        ' 
France,  because  where  this  country  has  to  support  the 
dependents  of  those  injured  through  accidents  at  home 
it  is  unable,  by  just  so  much,  to  give  to  the  families 
those  crippled  or  killed  in  its  defense,  .v-""" 


Make  Wire  Cutting  Safe  for  Your  Men 

The  word  RIMCO  stamped  on  the  head  of  the  plier  and  on  the 
insulation  insures  the  safety  of  your  men  because  RIMCO  Pliers 
have  been  tested  to  10,000  volts. 

The  semi-soft  rubber  insulation  is  firmly  bonded  to  the  handle  and 
no  matter  how  often  you  drop  the  plier  or  how  roughly  you  handle 
it,  the  insulation  will  neither  crack,  break,  nor  become  detached 
from  the  handle. 

For  ECONOMY  and  SAFETY— RIMCO.     Write. 

Rubber  Insulated  Metals  Corp.,  Plainfield,  N.  J. 

8ALE8  .4GENTS:     Electric    Service    Supplies    Co.,    17th    and    Cambria    Sts..    Philadelphia. 
Canadian    Agent:    Lyman    Tube    &    Supply    Co..    Ltd..    Montreal.    Toronto    and    Winnipeg. 

Exclusive   Export   Agents 

International 

H^esmm  Electric  Company 


WEISS  SWITCH  LOCK 


No  More 

Split 
Switches 


y/atertight 

Non-Freezable 

Mud-Proof 

Sand-Proof 


A  safety  necessity  for 
street  and  interurban 
railways.  Locks  both 
right  and  left — no 
chance  of  a  split 
switch — few  part  s — 
safe,  dependable,  sim- 
ple in  construction  and 
easily  installed.  Fits 
any  rail  section.  Used 
by  many  prominent 
roads.  Send  us  a  trial 
order  and  put  them  to 
the  test. 


Simple  and 
Indestructible 


This  switch  lock  is  exceedingly  simple  in 
design,  having  very  few  parts,  none  of  which 
is  complicated.  The  box  is  absolutely 
right,  to  prevent  loss  of  oil,  with  which  it 
is  filled.  It  has  a  stuffing  box  where  the  con- 
necting rod  passes  through  to  prevent  the 
entrance  of  water  or  dirt. 

The  heaviest  traffic  will  not  interfere  with 
or  damage  the  Weiss  Switch  Lock. 

Yon  can  inBtall  one  on  approval,  for 
30  days'  trial,  but  be  sure  to  (Ive 
measurements  front  top  of  rail  to 
center  of  bolt  holes. 


WEISS  SWITCH  LOCK  CO.,    600  E.  Capitol  Ave.,  Springfield,  111. 
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Overhead  Line  Material 

This  is  the  rehabiHtation  period  for  elec- 
tric railways.  Your  overhead  construction 
needs  replacements  as  well  as  the  rest  of 
your  equipment. 

Anderson  Steady  Strains,  Feeder  Insu- 
lators can  be  depended  upon  under  the 
severest  of  weather  conditions. 

Get  your  overhead  line  material  before  it 
is  too  late. 

Send  for  information  on  the  Anderson  line. 
Albert  &  J.  M.  Anderson  Mfg.  Co. 

Established  1877 

289-293  A  St.,  Boston,  Mass. 

Branches — New  York.  135  B'way.  Philadelphia,  429  Real 
HSslale  Trust  Bldg.  Chicago.  106  So.  Dearborn  St.  London. 
48  Milton  Street. 


This  is  the 
SherardizedYoke 

that  makes  White's  Porcelain  Trolley 
Hanger  so  simple  and  quick  to  hang  and 
align  on  the  wire — that  makes  it  the  most 
economical  hanger  to  use. 

WHITE'S 

Porcelain 

Trolley  Hanger 

has  but  three  simple  parts — the  sherardized 
malleable  iron  yoke — the  heavy  glazed 
porcelain  insulator  that  doesn't  crack  or 
deteriorate — the  standard  bolt  furnished  in 
sherardized  steel  or  bronze. 

But  let  us  send  you  a  sample  with  quota- 
tions or  complete  hangers  or  parts.  You 
can  see  why  for  yourself.    We  can  make 

Immediate  Delivery 

T.  C.  White  Electrical 
Supply  Co. 

1122  Pine  Street,  St.  Louis,  Mo. 
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To  Hold  Down 

BUILDING  COSTS 

Specify 

"PRUDENTIAL" 


Rather  a  hard  task  that — 
formerly.  Not  only  must 
the  costs  be  low  but  the 
building'  must  be  fireproof. 
"Prudential"  Buildings  have 
solved  this  problem.  It  is 
now  possible  to  erect  a 
FIREPROOF  PRUDENTIAI. 
at  a  lower  cost  tban  either 
brick,  concrete  or  wood,  and 
it  lasts  better.  Further, 
when  you're  throug-h  with  it. 
it's  portable  and  can  be 
taken  down  and  erected  else- 
where. 


"Prudential"  portable  steel  buildings 


are  rapidly  supplanting-  all  other  con- 
struction, for  they  are  fire-  and  vermin- 
proof.  Their  contents  are  thoroughly 
protected.  The  buildings  are  made  of 
steel  plate,  heavily  galvanized,  and  last 
indefinitely. 

Besides  all  this,  they  cost  less  to  buy, 
erect    or    maintain.      Many    large    users 


have  learned  this  fact  and  now  regularly 
specify   "Prudential." 

For  that  Waiting  Room  or  Shed  specify 
"PRUDENTIAL" — lor  that  Freight  Shed. 
'  'Prudential' ' — for  that  Power  House 
addition,  that  Office,  or  Flagman's  Bootli, 
try  "Prudential." 


Write  for  Catalog  230 

The  C.  D.  Pruden  Co.,  Inc. 

Office   and  Factory  New  York  Office 

BALTIMORE,    MD.  56   PINE   ST.,   NEW  YORK  CITY 


READING 

REVERSIBLE  RAIL  BENDER  FOR  BENDING 
ALL  SECTIONS  TEE  RAIL 


THE  READING  SPECIALTIES  CO.,  Reading,  Pa. 

BRANCH  OFFICES:  111  Broadway,  New  York  Cltv;  747  Railway  Exchange,  Chicago,  HI.:  4th  National  Bank  BIdg.,  Atlanta,  Ga.,  Colorado  Bldg., 
Washington,  D.  C,  1st  National  Bank  Bldg,.  Denver.  Col.,  1804  Commonwealth  Bldg..  Pittsburgh,  Pa,;  525  Market  St.,  San  Francisco  Calif.:  2003 
Jcflereon  County  Bank  Bldg  ,  Birmingham,  Ala. 
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SPECIFY  THIS    MARK 


T«AOE  Mark  Reg.  U.S.  Pat-Ofhcs 
ON   EVERY    TIMBER,    BOARD    AND    BUNDLE 

of  CYPRESS,  "The  Wood  Eternal." 
It  is  your  Insurance  of  true 

REPLACEMENT 

ECONOMY 

irS   THE  CONSTANT    "LITTLE    RLPJIRS"    THAT 
BUILD  UP  EXCBSSiyE  MAINTENANCE  C0S7S. 

Check  up  on  the  cost  of  the  work  being 
done  on  your  line — not  tlie  big  replace- 
ments and  new  construction  work — but 
just  the  little  jobs — replacing  a  few  rot- 
ted cross-arms  or  a  few  decayed  ties,  or  a 
bit  of  fencing,  and  you  will  prob<ibly  be 
surprised  to  find  how  much  these  items 
total  in  the  course  of  a  year. 

Of  course  you  can  never  getaway  from 
all  of  this  sort  of  expense,  but  you  can 
eliminate  a  surprisingly  heavy  propor- 
tion of  it  by  using 

CYPRESS 

"THE  JVOOD  ETERNAL" 

not  only  on  new  construction,  but  on 
all  replacement  work. 

All-heart  Cypress  comes  nearest 

to  being  *  'decay  proof '  of  any  lumber 
in  the  market  suitable  for  railway  use. 

Several  of  the  largest  railway  companies 
in  the  country  have  found  the  use  of 
Cypress  a  paying  investment. 

The  data  that  substantiates  this  fact  will 
be  promptly  furnished,  if  you  ask  for  it. 

Southern  Cypress 
Mfrs.'  Assn. 

1265  Hibernia  Bank  Building 
New  Orleans,  La. 

or 

1265  Heard  National  Bank  Building 
Jacksonville,  Fla. 


NOARK 

APPROVED  FUSES 


"Noark"  is  a     [ 
Safe  Policy 


The  cost  of  a  fuse  is 
merely  a  premium  you  pay 
for  insurance  against  dis- 
aster. 

When  you  put  a  Noark 
N.  E.  C.  Fuse  in  your  cir- 
cuit you  can  rest  assured 
that  it  will  carry  the  nor- 
mal load  but  blow  the 
instant  an  overload  or 
short-circuit  threatens  to 
wreck  your  equipment. 

Noark  trustworthiness  is 
the  result  of  accurate  cali- 
bration. For  over  twenty 
years  we  have  been  build- 
ing Noark  Fuses  on  a 
laboratory  basis  of  constant 
checking  and  careful  super- 
vision throughout  each  and 
every  step  of  manufacture. 


m^ 


Approved  by- 
Underwriters 
Laboratories 


Manufactured    by    the    Johnt-Pratt    Co.,    Hartford, 
Conn.   H.  W.  JohnM-Manville  Co.,  Sole  Selling  Agent*. 


H.  W.  JOHNS-MANVILLE  CO. 

New  York  City 

to    Factories — Branches    in    63    Large  * 
Cities 


Johns 
Manville 

ELECTRICAL  MATERIALS 
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MOTOR-GENERATOR  SETS 

Of  All  Sizes  and  Characteristics 


HAUNER/ 


tlwaukee.  Wis.  tJ.S»A. 


iiiiiiiiiHiiinMiiiiiiMiiniiiiiiiiuiMuiiiiiinirniiniiiiiiiMiiiiiiiiiiitiiiiiiiiimiiiiiiitiiiimHiiiniiiiitiiiiiniiiiiiiiiiiiHiiiiutiiiiMiiiiitiiiiiniiiiHiMiiHrMiiii^ 


Uniformity 


To  make  a  brush  that  gives  perfect  satisfaction  to  the  »iser 
requires  the  best  of  raw  material  and  the  services  of  expert 
electrical  engineers. 

But — it  is  essential  on  subsequent  reorders  for  the  same 
brush,  that  the  second  supply  give  the  same  satisfaction  as 
the  first.  To  get  uniformity  in  the  product,  requires  uni- 
formity in  manufacture. 

Numerous  repeat  orders  from  U.  S.  G.  Brush  users  are  a 
safe  indication  that  they  are  getting  satisfaction  with  every 
purchase  of  U.  S.  G.  Brushes. 

To  order  is  to  reorder.     Write 


The  United  V  States  Graphite  Co. 

Saginaw,  Mich.,  U.  S.  A. 


niiiniiiilliiiiiliiniiiiiiiiiiiiiiiiimiiiiiimiiiimiiiiiiiiiiiiiniiiHiiiiitiiniiiiiMiiitrMniiiiiiiimiiiiitiiiiiimiiiimiiiiiitiiiiiiniiiiitiiiiiiitiii 
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Trigger-Lock   Reversible 
Controller   Fingers 

Copper  is  at  all  times  the  most 
expensive  material  used  by  Elec- 
tric Railways.  In  Trigger  Lock 
Reversible  Controller  Fingers,  a 
replaceable  extruded  copper  tip 
of  twice  the  life  of  drop-forged 
copper  is  used,  thus  avoiding  the 
scrapping  of  the  entire  finger. 
And  since  this  extra-life  tip 
can  be  reversed  for  re-use,  the 
ECONOMY  is  still  greater. 
Twice  the  life  plus  the  time  and 
labor  saved  in  replacement. 

Triggerlock  Reversible  Controller 
Finger. 

814-16  Bath  Ave.  557  King  St.,  Weit 

Niagara  FalU,  N.   Y.  Toronto,  Canada 


"Star" Lathe  Beds 
are  Hand- Scraped 


Hand-scraped  because  we  have  found  by  36  years' 
experience  in  manufacturing  lathes — in  which 
time  we  have  tried  out  every  known  method  of 
shop  practice— that  the  good  old-fashioned  method 
of  hand-scraping  is  the  best  way  to  secure  perfect 
lathe  beds. 

In  building  "Star"  Lathes  every  step  is  according 
to  the  best  manufacturing  methods — the  result  is 
lathes  characterized  for  accuracy,  strength  and  gen- 
eral excellence.  "Star"  Lathes' are  especially  fitted 
for  railway  repair  work — they  are  compact,  sturdy, 
easily  operated  and  adapted  to  a  great  range  of  work. 

Built  in  9-in.,  ll-in.,  12-in,,  and  13-in.  swing 
sizes.      Full  line  of  attachments  available. 

The  Seneca  Falls  Mfg.  Co. 

385  Fall  St.,  Seneca  Falls,  N.  Y. 
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NILES-BEMENT-POND  CO. 

GENERAL  OFFICES,  111  BROADWAY,  NEW  YORK 


MACHINE  TOOLS 

For  Electric  Railway  Repair  Shops 


Standard 
Car  Wheel 
Lathe 


We  are  in  a  position  to  furnish  complete 
machine  tool  equipment  for  electric 
railway  repair  shops,  including  steam 
hammers  and  electric  traveling  cranes. 

rrespondence  Invited. 

Our  Line  Includes 

Axle  Lathes,  Car  Wheel  Borers, 
Hydraulic  Wheel  Presses,  Shapers, 
Planers,  Drills,  Blotters,  Bolt  Cut- 
ters, Milling  Machines,  etc. 


The  results  of  long  study  and  successful  manufacture  of  the  Earll 
Catchers  and  Retrievers  have  taught  us  the  varied  requirements  of  users. 

Every  feature  has  been  designed  and  adopted  with  know^ledge  of  the 
conditions  of  operation. 

The  design,  material  and  w^orkmanship  in  all  Earll  Catchers  and 
Retrievers  give  them  a  recognized  position  in  the  trade. 

Earll  Catchers  and  Retrievers  assure  users  of  the  highest  grade  of 
.service,  convenience,  efficiency  and  economy.  They  will  bring  these 
advantages  to  you. 

C.  I.  EARLL, 


Holden  &  White,  Inc. 
Chicago,  in. 

Newly    appointed     agents    for    the 
Central  and  Middle  Western  States 


YORK,   PA. 
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Metal 
Fare  Tokens 


Enlarged  to  1}  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 

Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tokens. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg. Co. 


Established  1802 

Waterbury, 

Conn. 

New  York 

Boston 

Chicago 

Detroit 

|nuiiiuiniimiiiiiiiiiii iiimiiiiiiiiiiii iiiiii i iiiiiiiin:;iiiiiiiiiuiuiiii iiiiuiijiiiuiiiiiiuiiiiiiiiiiiiiiiiiiiiiiimi^ 

I     In  War  or 

i     Peace  Times — 

Cut  Out 
the  Waste! 

Clean  up!  Do  it  NOW!  Do  it 
regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money! 
Time! 
Space! 
Labor ! 
Material! 

— the  money  such  equipment  or  ma- 
terial cost  earns  nothing  and  is  not 
available  for  other  use. 

— the  time  it  is  idle  is  wasted  when 
it  can  render  service  elsewhere. 

— the  space  it  occupies  costs  money 
and  may  be  needed  for  other  purposes. 

— the  labor  of  its  manufacture  is 
wasted  and  also  the  labor  of  producing 
a  duplicate  for  the  man  who  can  use  it. 

— the  material  it  represents  would  be 
useful  in  another  form. 

Cut  out  all  this  waste!  Don't  have  material 
or  equipment  around  that  is  not  needed.  Turn 
it  into  cash. 

There  is  always  a  market  for  either  scrap  or 
good  used  machinery.  Conservation  of  both  ma- 
terials and  machinery  can  be  practiced  with  just 
as  much  profit  in  peace  as  in  war  times. 

Buyers  for  surplus  material,  good  used  machin- 
ery, junk  or  scrap,  can  easily  be  found  through  the 

Searchlight  Section 
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BAYONET 

Overhead  Equipment  for  Present-Day 
and  Future  Needs 

The  operation  of  light  weight  one-man  cars  is  growing  rapidly  and 
the  largest  users  of  one-man  cars  use  Bayonet  Trolley  Equipment. 

Perhaps  you  do  not  operate  light  weight  cars.  Whether  or  not  you 
ever  intend  to,  you  will  find  complete  satisfaction  in  Bayonet  Harps, 
Wheels  and  Bases.  They  have  met  every  test  successfully  on  one-man 
cars  as  well  as  on  the  heaviest  and  highest  speed  interurban  cars. 


Consider  these  excelling  points  of  Bayonet 
Equipment:  perfect  traction;  greater  flexibility 
to  pole  action ;  uniform  wire  pressure  at  any 
angle  of  pole;  no  bent  trolley  poles. 


Our  catalog  will  furniah  the  details.     Write. 

BAYONET  TROLLEY  HARP  CO. 

Springfield,  Ohio,  U.  S.  A. 


1111,111 II iiiiiii iim I I I I iiiiiiiiiii iiiiniiiiiiiiiiimiiiiiiiiiin i iiiiiiii i iiiimiiiiiiiiiiiii iiiiniiiiniiiimiiiii niiimiiim iiiiiii ir iiiiiii i iiiiiii imiiii iiiiiin| 

Every  bit  of  metal  that  goes  into  "Eureka"  products,  whether  it  is  brass,  phosphor  bronze  or 
copper,  is  new.    Not  a  grain  of  scrap  is  used  and  every  part  is  guaranteed  to  be  as  fine  as 
first  grade  material,  expert  workmanship  and  rigid  inspection  can  make  it. 

We  carry  a  large  stock  of  standard  parts  and  can  ship  your  orders  with  the  least  delay. 
Special  parts  can  be  made  to  your  order  and  our  plant  is  so  thoroughly  up-to-date  in 
man-power  and  equipment  that  our  deliveries  will  surprise  you. 


Our  greatest  output  is  satisfaction.     Let  us  supply  you. 


I  Write  for  Catalog 

I  covering    materials 

I  wanted.    Information   and 

I  estimates  gladly  furnished 


The  Eureka  Company 

North  East,  Pa. 


We  also  manufacture  Com- 
mutators, Brush  Holders, 
Controller  Contact  Fingers 
and  Segments  and  Sleet  Cut- 
ters, Bearings  and  Bushings, 
Copper  and  Bronze  Forg- 
ings  and  Castings,  Line 
Materials,  etc. 
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Operating  Cars  Without 
Gear  Cases  is  Expensive 


and  unnecessary  if  you  will  order  your  requirements 
before  your  stock  is  exhausted. 

Make  due  allowance  for  prevailing  conditions 
affecting  manufacture  and  delivery. 

We  have  sufficient  stock  of  raw  materials  to  take 
care  of  orders  booked,  as  well  as  your  requirements  for 
three  months  commencing  shipment  8  to  10  weeks  from 
receipt  of  order. 


THAYER  &  COMPANY,  Inc. 

Ill     BROADWAY,    NEW    YORK    CITY 
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BRAKE  SHOE 
STANDARDS 


SAVE  MATERIAL 
SAVE  LABOR 

SAVE  TIME 
SAVE  MONEY 


Ask  Us? 

American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 

332  S.  Michigan  Ave.,  Chicago 
Chattanooga,  Tcnn. 


The  subscription  was 
discontinued  because  a 
"Want"  advertisement 
brought  results 


Editor — "We  are  sorry  to  lose  your 
subscription.  Mr.  Jacl^son.  Wliat's  tlie 
matter?     Don't   you   like  our  politics?" 

Mistah  Jackson — "'Taln't  dat,  sah; 
'tain't  dat.  Mah  wife  jes'  been  an*  dun 
landed  a  job  o'  wuk  tor  me  by  adver- 
tisin'  in  youh  darned  ole  papah." 

If  you're  looking  for  a  "job  o'  -wuk" — 

If  you're  looking  for  a  competent  man  who 
will  be  able  to  handle  a  big  or  a  little  "job 
o'  wuk"  and  want  RESULTS— 
— there  is  no  more  efficient  or  economical 
method  of  securing  either  than  the  insertion 
of  a  card  in  the 


SEARCHLIGHT 
SECTION 
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Aluminum  Company 
of  America 

Sfannfactarerg  of 

ALUMINUM 

Electrical  Conductors 

AlI-AIuminum  and  Steel  Reinforced 
for 

Transmission  Lines 
Railf'Tay  and  Industrial  Feeders 

Signal  Circuits 

Railway  Catenary  Construction 

Bus  Bars 

also 

Ingots — Rods — Rivets — Extruded    Shapes 

Sheet  Tubing 

also 

Aluminum  Solders  and  Flux 
Flux  and  Wire  for  Autogenous  Welding 

GENERAL  SALES  OFFICE 
Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A. 

Canada:  Northern  Alnmlnnm  Co.,  Ltd.,  Toronto. 

L^tin  America:  Alamlnnm  Co.  of  Sonth  America,  Pttt«blir(;h,  Pa. 

England:   Northern  AlamlniniB  Co.,  Ltd^  London. 


STEEL  POLES  pole  purpose 


t'ul  sliows  bales  Stet'l  Pules  in  use  by  the  Royal  Swedish  States  Kys.,  elec- 
trifying the  steam  railroads  of  Sweden,  Lapland,  located  about  75  miles  south  of 
the  Arrtic  Circle,  in  the  land  of  the  Midnight  Sun,  the  most  northerly  railroad 
of  the  world. 

Bates    Steel    Poles     are     bepominK     universally    popular    world    wide.       Repeat 
orders    testify    their    general    suitability    for    every    Pole    purpose. 

Teletraph,  Telephone,  Power  Transmission,  Electric  Trolley  Unes,  Electric  U{htln(,  Etc. 

Highest  class  and  most  up-to-date  steel  pole  equipment  In  the  world. 

Our   STEEL  POLE  TREATISE  tells  the  story      Ask  for  It. 

About  2.000  tons  of  steel  constantly  on  hand;   hence  prompt  shipments. 

Tubular  Steel  Poles  cost  50  per  cent,  more  than  Bates  Steel  Poles,  vet 
Bates  Poles  are  100  per  cent,  stronger — will  last  100  per  cent,  longer,  cover  a 
much  broader  range  of  adaptability  and  are  much  more  artistic  than  Tubular 
Poles.      Ask  us  to  verify  these  facts. 

BATES  EXPANDED  STEEL  TRUSS  COMPANY 
2G8  So.  LaSalle  Street  Chicago,  III.,  U.  S.  A. 
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Don't  Take  Chances! 


The  Name 

I  "Mathias  Klein 
I  &  Sons" 

I  on  Safety  Straps 

I  and  Belts  means 

I  that  they  are  SAFE! 

I  (Look  for  the  name) 

I  We  can  make  IMME- 

I  DIATE  SHIPMENT  of 

I  leather        goods  —  belts, 

I  safety      straps,      climber 

I  straps,  tool  bags,  etc. 

I  The     name,     Mathias 

I  Klein  &  Sons,  coupled  to 

I  leather  goods  for  linemen 

I  and  electricians  means  the 

I  same  assurance  of  quality  and  trustworthiness  as  it 

I  does  in  connection  with  tools. 

I  Don't  Forget — Our  Complete  Illustrated 

I  Catalog  Awaits   Your  Request. 

I         Mathias  Klein  &  Sons,  Tool  Mfrs. 

I  Canal  Station  2S,  Chicago 
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TRUCK  WITH  TOWER  IN  RUNNING  POSITION  | 

This  3-Section  I 

TRENTON  TOWER  I 

is  not  only  more  convenient,  but  stronger  than  | 

the  older  type.                                                       .  I 

The   top   section   is   reinforced   by  the   inter-  I 

mediate    section.      The    3-section    design   makes  | 

it    possible    to    raise    the    platform    16    inches  | 

higher   and   drop   it   12   inches  lower  than  can  | 

be  done  with  the  old-style  2-section  tower.  | 

We'll  gladly  send  you  details.  I 

I 

J.  R.  McCARDELL  CO.  | 

Trenton,  New  Jersey,  U.  S.  A.  | 

iiHiniiiimiiiiiHimiitiiiiiniiiiiiiiiiimniiitiiiiiniiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimiiiiMiiiHmiiimuiiiMiiiiiiiiiiiimiiimP 
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allium uiiiiuiiiiuiiimuiinniiii iiiiiMilumiliiliriiiMimiimiiiimiiiijii iiiiiiraim iiiiiiiraiillliniinilinilMunt'      ^iiiniiiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiiiiiiiriijiiiu iiiiimi iiiiiliilililiiniiinr iiiiiiiiiiiiiiiiiiiimiiiimiiii!; 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER  INSULATED 

UNDERGROUND  CABLE 

(Single,    Duplex  and  Three    Pha«e) 

TROLLEY  WIRE 

(Round,    Grooved    or   Figure    8) 

BARE  COPPER  WIRES  AND 
CABLES 

MAGNET  WIRE 
(Cotton  or  Aebeetos) 

AnMricuiite  Rd>ber  Corered  Wire  GalTinind  Iron  and  Steel 

IncaiKieKent  Lamp  Cord  Wire  and  Strand 


JOHN  A.  ROEBLING'S  SONS  CO. 

TRENTON,  NEW  JERSEY 

Manufacturers  of 


RDEBllND 


I  AMERICAN   ELECTRICAL   WORKS 

I  PhUlipsdaia.  R.  I.  | 

i        Boeton.  17A  Federal;  CSUcage,  112  W.  Adami:  CtnetnnaU.  Traction  BIdg.;        i 
=       New  York,  233  B*wa7:  San  Franelico,  Si:  Howard:  Seattle,  100  In  Ave.  So.        | 

wiiiiiiimiiiiiuiiiiiriiiiiiuiiiiimiiiiitiiiiiiiiiniuiiiiiitiiiiumiiuiiiiniiiiiiiitiiiiiiiiiiiHiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiiiiniiiiiii 
aiiitiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiitiiiiiti)iiiiiii)iiiliilliiiriiiiiiiiiiiiiiiiiiiiiiniiiitiiiiiiiiiiiii)tiiiirtiiiiiiiiiiiiiiiiiiiiiiii>iiiii>. 


I  RUBBER  COVERED  WIRE  I 

I  WEATHERPROOF  WIRE  I 

I  LEAD  ENCASED  CABLES  I 

I  MAGNET  WIRE  I 

I  ALL  KINDS  OF  INSULATED  WIRE 

^iliiiliniiiiiii  'iiiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiiHiiiiiirtiiiiitiiniiiitiiiitiiiitiiiitriiiitiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiHtiiiiiiiiiiitiiiB 

aiiiiitiiiniiiiniiiiiiiitiiiiniiinHiiiiiiiniiiiiiiiiiiiiiiiiinMiHiiiniiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiH 


TIES 


i     Weetem 


Northern     i     i 


Triple-Inspected 

PAGE  &  HILL  CO. 

Minneapolis  Chicago  New  York  _ 

Kansas   City  Houston  sii/t^mt'^        = 

.'Trmiiiiiitiiiiim uiiiiiiiiiiiimiiiiriiiiirmniuMiiiiMiniiMMiiimiiiiiiiiiiimiiiiimiiiiiiiiiiimiiiiMiiiiiiiiiimiiimuiitiiuimiiiiii; 

iiiiiiiiniiiniiMiiMrriiiniiMMiiMiiiiiiiMiiiiiMiiiiiiiniiMiiniriinniiiiiutiiiiiiiiiiniiiii)iiiiiiiiiiiiiitiiiiiiniiiniiiiiiiiiiiitiiiiiniiiiiiiii>:: 

I  THE  LINDSLEY  BROTHERS  CO.  I 
"Good  Poles  Quick" 

I  QBiek  BUpmenU  Roome  832  834,  ^2  West.  Adams  St.  Butt  Treating  I 

=  fro€B  enr                             mnranA    ttt  Open  Tank  and  = 

i  MtnneapoUi                           CHICA<MI,  lU,.  "Hot  and  Cold"  i 

I  Yard                           Spokane  —  St.  Lonit  Proceaiee  i 

I  i 

rfimiiiiMniiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiMiiiiiiiMtiiiiiiiiiiiriiiiiriiiiiiiiiniiiMiMiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiilliiiiiiiiiMn 

giiHliiiiiiiiMiNiiiiiiutiiiiiuMiiiiiiiiiHiiiiniitiiiiiiiiiiMitiriMiiiniiiiiiiiiiiitiiiillilililiiiiinitiiiiiiiiiiliiriliiiiiiiiiliiiintiiiillllllliilib 


WESTEPN  CEDAR  POLES 

Grinne.l,la.-  B. J.  C  ARN  EY  6  €."  Spokano.Wn. 

1729  McCormick  Bld^.  Chicago 

9uick  Service  Yord  H  Butt  Treating  Plant 
in  Minneapolis 


Soii'xiiti iiiMiiiii iiiiimiiiiii iiiiimiiiiiiiiiiiiii rMmiimiiiiimiiiriiniiiiMiiiii m Miiiiiiiiiiriiiimiiiir; 

tniiiiiiniiiiiiiiiiiiiiiiiiiiit iiiiiiiiniiiiiiiiiiiiiiiiMiiiiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMHiiiiiiiiiiiitiiiiniiiiiiiiriiiniiiitiiii*: 

Peirce  Forged  Steel  Pins 
with  Sheet  Steel  Thimbles  | 

I  Tour  beet  Ininrance  agalnat  insniator  breakage  | 

Hubbard  &  Company  I 

I  PITTSBURGH,    PA.  | 

'■"III" "Ill" "" " "" I I ""Mil """iiiiiiiiiiiiiriiiiiiiniiiiiiiniiiiim tiinriiiiiniiiiiniiiiiiB 

^iiiiiriiiiiitiiiiiiiiiiMiiriiiiiiiiiiiiiiiiiiii iiiiKiiiiiir """"""""""""MiiiiiiiiiitiiiiiiiiiiimiilluiiiHiiiiiiiMiiiiiriiiiiriiiirr^ 

t  DREW  MOTORMEN'S 
I  SAFETY    MIRRORS 

I  Eliminate    Accident* 

1  Send  for  catalogue  No.   18 

I     DREW  ELECTRIC  &  MFG.  CO. 

I     1016  E.  Michigan  St.,  Indianapolis,  Ind. 

ailMiiliiiiiiililiiiiiiliiiiiiiiiiiiiiiitiMiiiiriiiiiiiiiiittiiiiiiiiiiiiiiiiniiiriMiiiriiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiliiiiiiiiiriiiiiiiiiiiiiiiiiiiiii^ 
•lllurnilMllllllrlliiiiiiiiiiiiiiiiiiiiiiiiiiMiiriiiiiiiiiintMiiiiiiiiiiiiiiiiiiiiiHiMiiiiiiiiiMiiHtiiiiiiliiiiHitiillUMiHiiilutriliiuilllliiMiHi: 

Transmission    Line    and    Special    Crossing 
Structures,  Catenary  Bridges 

WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG. 

ARCHBOLD-BRADY  CO. 

Engineer*  &  Contractors  SYRACUSE,  N.  Y. 

jiiiiiniiillimtiiliiiiiiiHiiilimiiiHi"iliMiiiiiiiimiiMiiiiMliiiliiiliiiiiiiimiiiiiiiiimiiiimiiiiiittiiiiHiiiiiiiiiiiiiiiiiimiiuiliiliiiiiiii 


I  UPPER  MICHIGAN  WHITE  CEDAR 

I        WHITE  MARBLE  LIME  CO.,  (Cedar  Dept.,)     ManUtiqu*.  Mich. 

!^iiMiiiriiinMinMiiiiMinniiiiiiiiMiiiMiiiiiiiiirMiiiiintMiitiiniiiniiiiiiiiiiininiiiniiiiiiiiiiiiniiiiiMiiriiiiitiiiitinnttiiiiitiiiiiiiiiiiir 

uiiMiiniiinmnmiiimiitimimimiitmiuiiiiMniiiniMiiiiiiiitiiiiiiiiiiMiiimiirmimiiiiniiiiimimiirniimnimiium^ 

FEDERAL  SIGNAL  CO.  | 

ALBANY,  N.  Y.  | 

CONSULT  OUR  ENGINEERS  ON  YOUR  I 

I  SIGNAL  REQUIREMENTS  | 

i     62   Tanderbilt  Avenae.  New  Tork.  Monadnock  Block.  Chicago      = 

I  118-130  Hew  Montgomery  St.,  San  Frandsco,  Cal.  | 

filliiiiiiiiiiH"ill"lll"ill"lll"liiiiiiiiiiii""ii"rMiliiiii"l""ll)"*''"'''"ii"iiii"riiinMiniiiiiiiMiiiMniitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiR 

iiiiiiiiii"iiiiiiii"iiiiiiii"i"iiirM)i"i"iii"i"iiiiiiiiiiiii"i"irMiirii"iiiii"i"riiii"iiiiitiiiiiiiiii"iiii"iiiiiiiii"i"i"iiiii""iiii"i"iii>; 


m 


ffi 


NATIONAL 

I  TUBULAR  STEEL  POLES  I 

I        Attfor  "NATIONAL  "  Bulletin  No.  14.  "NATIONAL"  TutnOar  SUel  Pol—  = 

I      NATIONAL  TUBE  COMPANY.  PITTSBURGH.  PA.       | 

riiiiiiiiiiiMiiiriiiiniiiiiiniiMiiiiriiiiiiiiiiiiiihiiiiMniiniiMiiiiMiiiMiiiiiniiiiiUMiiiiMniMiiiMniiiMniiMiiMiiniiiMUiiMiiMiinuiiiinr 
•iiiiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiilititiiiltiiiiiillliiiiiitiiiitiiiitiiiiiJtiiiiiiiiiiiiiititiiiiriMiiiiiiiiiiiiiniiiiitiiiiiitiiiitiMilDi'ir' 

=  3. 

}  U.  S.  Electric  Contact  Signals  for  | 

I  Single-track   block-signal   protection.  § 

i  Double-track    spacing    and    clearance    signals.  | 

I  Protection    at    intersections   with   wyes.  | 

I  Proceed    signals    in    street    reconstruction    work.  | 

I  United  States  Electric  Signal  Co.  | 

I  West  Newton,   Mas*.  | 

., Ill uiuiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiniliiiiiiiiililiiiiiiiiliiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiS- 

;jiuiiiiMiiii"iiiiiiiii"iiii"iii"riiiiiiiiiiriiintiiitiiiiiiiiiiiiiiiHiiliiiiiiiHiiiiiiiiniiiiiriiiiTiiiiiiiiiiiiriiiiiiiiiiimiiiiiiiiiiiniiMniiiiiii'. 

Chapman 

I  Automatic  Signals 

i  Charles  N.  Wood  Co.,  Boston 

iliiliiiiiiMliiiiiiiiiiniiiMiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiitiiiiiiiiiililiilliiililiiiiiiiiiiiiii-iiiiiiiiiiiiiiniiiiiniiiiiMHiiiiiiiiiKiiiiiiMl^ 
aiiiiiiuuiuuiiiiiiiuiuuiiiiiuMnuiininiiiiuMiiHiiiiiiiiiuiiiiiiiiiuiiiiuiiiuJiuiiiiMiiiiiiiiuiiiii""""""""""''""!"""""""^ 


=  Automatic  Safety  and  Automatic  Return  Swiuh  si^iiuln  lor  Passing  g 

1  Sidings.      Tee  Kail   Special   Work   lor  Interurban   Lines   and  FriTttie  = 

I  Rights  of  Way.     Manganese  Construction  a  Specialty.  | 

i  x«^«kXTv«Li>o    u?on  >vor»ic.s  | 

§                                 HI  uLiBUVLM,    -nm-w  ■VO'Of.r^                   E 

I  Ptenk  .<  Hlllb<>n<.N.Yu>d  Ni.tu«F.U..N.Y.                   NCT.YorlkO««:«.30  Clturch  »lr~«  H 

niiHiiiHHiiiHiHiiniiiiiHii"iinHiniiifiiiiiiiminiimiiiiiiiiiiitiiiniimiiiiiiiiiiiimiiiiiitiiiimHiMiiiiiti"iiiiii"iiiii<<"ii""iii"iii^ 
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<TQNCAN> 


Imperial  Riveted  Culverts 

With  the  change  from  war  to  peace 
we  are  again  able  to  offer  "Imperial" 
Riveted  Culverts  made  of  the  well 
known  rust-resisting  Toncan  Metal. 


You  Are  Never  in  Doubt 

when  your  road  is  protected  by 

Nachod  Signals 

No  matter  what  your  road  conditions  are,  a 
Nachod  will  take  care  of  them.  There  are  7 
types  of  Nachods  for  all  service,  from  high  speed 
interurban  to  city  travel. 

Write  for  information 
Nachod  Spells  Safely 


«wtilnlr  mk^WrlmiV 


NACHOD  SIGNAL  CO.,    Inc., 


LOUISVILLE,  1 

KY.  I 

I                                    PACIFIC   COAST    REPRESENTATIVES  I 

=             ECCLES  &  SMITH  CO..  Portland,  Oregon,  San  Francisco,  Cal.,  = 

i                                                            Los   Angeles,    Cal.                                     2224  i 

?illllllllMllllinilllllHlliiiiiiiliiilllllirillllliitiiiiiiitiiiiit)iiiiiiiiiiiiiiiiiiiiiiiiliiiilllllllllllltiiii<iiiiiiiiiiiiriiiiiiriiiiiiiMiiilllliiiililllie 
^lllllllinillllllllllltllllllllllllllllHIIIIIlllllllilllllllllllllllllllllllllMlilllltillllllltllllllllllllllllllllllllllllllllltlllllllillllllllllillllllMIIII'i; 


Standard  Wires  and  Cables 

meet    every    requirement    of    those 
who    demand    maximum    durability 
^  ;     and   dependability   at   a   fair   price. 
^^.f-    i     The  proof  is  our  long  list  of  satis- 
^>-\  fied    customers    among   the    largest 

:^  ^      <    ^  ^     electric     railway     systems     in     this 
^'^       '    gl     coimtry. 


These  Culverts  are  full  diameter,  full-£au£e, 
especially  well  made  and  they'll  last.  Write 
today  for  "Imperial"  Culvert  Folder  No.  21  and 
delivered   prices. 


The  Q^ton  OiLVERr6SiLoG>^ 

Manufacturers 

(^nton.Ohio,  U.S.A. 


riiiinmiiirimiiiiiiiniiiiiimniiiiiniiMiiimHiiiMiiimiiiimiiiiMiimniimnimiiiiHiiiiiiinimnmiitMimmiiitmmmnuiiinMHi^ 
SiiiiMniiiiniiiinutiiiiiiiiiiiuMiiinniiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiitiiiiiiiiiiiriiiiiiiiiirriiiiiMniiMiiiiMiiiiMiiiiinniiiMiiiMiiiin 

I    ARMCO   IRON  Welding  Rods    I 


OXY-ACETYLENE 


ELECTRIC 


Samples,  estimates  or  prices  on  request. 

^M  ■::%    Standard     Underground     Cable 
Company       -        Pittsburgh,  Pa. 

Branches  in  all  principal  cities. 


HiniiiiniiiiimiiiiiiiiiiiuMiiiiiMiiiimiiimiiiiiiritiiiifMiiiiiimiiirimiiiimiiiiiniiiiitMiiiiimiiiimiiiimiiiimiiiimiiiimiiimiiiiiin 
uuiiiiuiMiiimiiiiinitiniiMiiiuiiiniiHiiiiiiiiiimiiHniiiiuiiiiiiiiiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiiiiiiiMiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiu 

HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


make  safe  welding  easy 

ARMCO    IRON    Rods    are    practically    pure 
iron   and    are   peculiarly   free   from   the   sul- 
phur, phosphorous,  slag,  ox^ides  and  other  impurities  that       | 
ordinarily  destroy  the  homogeneity  of  the  weld.  | 

PAGE  STEEL  &  WIRE  CO.  I 

Sales  Offices :  30  Church  St.,  New  York    | 

Plant*:  Monesaen,  Pa.,  and  Adrian,  Mich.  1 

s 

Western  Representatlvee:  S 

Steel  Sales  Corporation,  Chicago  S 

Pacific  Coast  Representatives:  § 

American  Rolling  Mill  Co.,  San  Francisco  | 

=        Canadian  Distributers;    Taylor  &  Arnold,  Limited,  Montreal  and  Winnipeg  S 

I                                                                                                                                      11  I 
?ii^iiiiiiiiiiiiiiMiniriiMiiiiiiiiiiiiiiiliiiiuin)riiiniiiii<iiiMiiiiiMiiitniiiiiiii(iiMiiiiiiMiiMuiiiMniiiMiiiiiiniiiiiiiniiiiiiiiiiHiiiiniiiH 

Jill niiiiiniiiiiiiiiiiiiuiniuimmiiimmiJiMiiiiiiiiiiimiiiimiiimniMiiiiimiiimiiiiiniriiiiiiiriiiiimiiiiiiiiiiiiiiiu 

I    Dependable  Track  Work 
for  Electric  Railways 

Progs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 

ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


iiiniiiiiiniiiiiiiifriiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiri iiriiiiiiiiiiiiirriiiiiiriiiiiiirriiiiimiiiniiiiiiiiiiiiiiiiiiiiir iiiiiiiiiin     TiiiiiiiriiiiiirrriiiiiriiiiiiiriiiiiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiriiiiirriiiiiiiiiiiniiiiiiiiiiiiiiiiiimiiiimHiiiiiiiiiniiiiiiiiiniiiir 
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9iiiiiiimiiitiiiiiiiii*miimtiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiii)iiiiiiiiiiii 


"Cut- 
Weld" 


Oxy- 
Acetylene 


Double-Duty  Torch 

For  standing  hard  knocks  and  doing 
quick  work.  Good  for  either  cutting 
or  welding  by  a  simple  change  of  tips. 
Gives  a  uniform  flame  without  flash- 
back. A  practical  every-day  necessity. 
One  of  our  complete  line  of  Oxy- 
Acetylene  Apparatus. 

Send  for  Booklet  333. 

The  Alexander  Milburn  Co. 

Baltimore,  U.  S.  A. 


aiKtiiiiiiiiiiiiiiiiiiiiimiimiimiimlliimiiiiiiiimiiiiiiiHiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiinillllllllimiililiiiiimiiiimlliiillHliHililii^ 

I  *BARBOUR-STOCKWELLC3. 

i  205    Broac'wav     Canihridpcport     Ma^f 

I  Li^  FElahl.slK-d    IS58 

=  Mftnuf*tf Su-ers   of 

I  Special  Work  for  Street  Railv/ays 

I  __^-_JF«"oS*»  Crossings,  Switches  and  Mates 

I  HHHk*I  urnout.<$  £n<i   Cross  Connections         '^ 

j  Bwnaws'      Kerwin  Poi-table  Crossovers  '*''" 

I  ,   BalkwillArtlculatedi  Cast  Manganese  Crossings 


I     »  ESTIMATES   PROMPTLV   rURNISHFf)  «     | 

ITtriiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiniMiui  iii.iiiiiiiiMiiiii  iiii  jiiiiiiiut  iiiiiiiuu  t'litiiiiiiiiiuiir 

^itiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiitiiiiniiiiiiiiiniiiiiiiiiiniiinilliniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiniu 

I    SPECIAL   TRACK   WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING  BIG  HEEL 
I        SWITCHES. 


TRACK  WORK 
OF  EVERY   DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Caat  Manganesa  Crossings 


New     York  Switch  &  Crossing    Co. 


Hoboken,  N.  J. 


SMiiiiiiiuiiiiniiutnniiiiiuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiM'iiiiiiiiiiiiiiiiiiiiutiiiiiiiiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiiiiniiiE      siliitriiiiiiiiiiiiiiniiiiMiiuiiiniiiiuiiiiiiiiUiiiiiiiiiiiiiiuiiiiiiinriiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiMiiiiiiiiiiitiiiiniiiiiiiiiiiiiiiiin 
aiiiiiiiiinniiuiMiiitiiiiniiiinttiiiittriiimiiiiiiiiiiiiHiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiittiiiiniiiiniiiuMiiiiMiiiriiiiiriiiiiiiiL'      :jniiiniMiiiiMiiiMiiiriiiiiiiiiiiiiiiniiiiiMininHiiituiniiiiniiniiiiiiiiiiiiiiiuiiiiUiiiHiiiiniiiiniiiiiiiiiiitiiiiiiiiiiitiiiiiiiiiii)niiiiiiri>: 


Ellis      I 

PaUnt 

Bumping 
Post 


The  result  of  the  best 
practice  in  electric  rail- 
way work  is  recorded 
every  week  in  the  Elec- 
tric Railway  Journal. 


I  I 

Simple,  Strong,  and  Laaiing.   Adapted  to  all  Poaitiona  |     | 

Mechanical  Manufacturing  Gd.,  Chicago,  111.   |   f  | 

iiiiiiiiiiiiMiiiiiiiiiiiiriiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiMiirriiiiiiiiiiiiiMiiiiiiiiiniiiiirriiiitiiiiitiiiiiir;     SiiriiiirriiiiiiiiiriiitirriiiitiiiiiriiiiiiiiiiiiiirtiiitriiiiriiiriiiiiriiiiiiiiiiriiiiiiiiiriiiiiiiiiiiiiiMiitiiiiitiiiiniiiiiiiiiMiiiiiiiiiiiMitiiiiimiiii; 
iiMiiiiiiHMiiiiiiiiiniiiiiiHiiiiiiiiiiniiitHiiiiiiuiiiiiiiiii»iiiiiiiiiinuiiiiiiiiiiiHiiiHiiiiiii»iiiiiiiiiiiuiiinniiiiiMiiiHiiiiuMiiiniiiuuiiiniiiiuMiiiMiiniiiiiiiiii»iiiiniin»iiuiiiiiMiiiiiiiiim«!i»iniiii  Hiiiitntiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiig 


FOSTER  SUPERHEATERS 


Greatly  Increase  | 

Etflclency  and  Power  of  | 

Steam  Turbines.  I 

POWER  SPECIALTY  CO.  I 

Trinity  Building,  1 1 1  Broadway  I 

NEW  YORK  I 


nitimmiiiiiMiiiiiiniiiiiHinniiiiiiniiiitiiiiiHiiiiniiiiiniiimMiiHMiiiiiMiiinMimiiiiiiniiriniiiiiniiMmiiiiiiiiiiiMiiiiiiiiiiHiiiiiHMiitMiiiiiiimiiiiiiiiii^ 


UlilllllllMllllltllllHUIIIII 


iitiMiiiiiiiiiitiiiiitiiiiiiMiiiiiiiiiiHiniiiiiiiitiiiiuiiiiiiiijiiiiiiiiiiiiiiiiiiiiiriiiiiriniiirtiiiiiiiiiiiiiiiiiii^     uniMiniuiuiiimiiiiiniiiiniiiiirMniiiMiiiiiiiiintiiiiiiiiiiiiiiniiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiriiMiiiiiitk 


WE-FU-GD  AND  BCAIFE 


ig  I 


PUftlF-ICATION     SVBTCMa 
SOrTENINO  »   ni-TRATiaN 

Fon  eoiuKR  rsco  'A.r*o 


^££N  (hAIN  ^ATE^S 


Cr«en   S*«)(l*x   Arch 

Gr«n   I'rf.aure  W.t«»   b.cfc 

CrMn   blcam  Jrt   Ash   Convc 


WM.B.5CAJFE  &  SDN5  CD.PITT5BURGH.PA. 


Crr«r.   M.i«ri«U   Tr«n«l*r   .»,id   :>(or.|fe   Hopp«r 

Green  Engineering  Co..  East  Chicago,  ind. 
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aiiiiiitriiiiiiiiitiiniiiiiiiiiiiiiiiiiiiriiiiiifikiniriiiitiiiiiiHuriiiiiiiiiiiniiiiiiiiiiiiiiuiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiriiiiiriiiiiiiiiiiuriiiiii^     ^uiiiiiiiniiiiMiiiiiiiiiiiiiiniiiiiiitiiiiniHiiniiiiiiiiiiiiriiiiiiiiinintiiiiiiiiiiiiiiiiimiiiiiiiiiimiiimiiiiiiiiiiililliilliilimiiimiiiiiili 

HANDY 

I    Commutator  Stones  | 

Handy     Commutator  | 

Stones  keep  your  commu-  | 

tators  c  1  e  a  n   and  true.  | 

They  leave  a  smooth   pol-  | 

ished  surface  that  cannot  = 

be  had  by  usingsandpaper.  | 

Write  for  price  list  = 

THE  HANDY  I 

SUPPLY  CO.  I 

11737    Detroit    Ave.  | 

Cleveland,    Ohio  | 

?iNiiiiiiuiiiiiiiiiiiMtniiiiiuniiiKMiiiiiiiNiiiitiniiiiriiiiiiiiHiiiiiuiiiiiMniiitnniiMuiitNiiiiiNiiiiiiniiininirtiiiiirfiiiiitiiiiirM<iiritf; 

uiiiiniiiiiniiiiiriiiiiiiuiiiiiiiHiiiiirtiiniiiiiiiiiiKiiiiiiriiiiiiiiiinitiiiiiiiiMiiiiiiiiiiiiuniiiMiiiiMiiiiMiiiiiiuiiiiiniiiiitiniiiiiii^ 


5      est:  less 


Ah 


INCJ^lS 


NSVIATENG 

'Mi 


!Coi»ffff»Azvsr 


PHILADELPHlAIICi 
ennsylvaniaUJiA. 


"American"  Electric  Railvvny  Automatic 
Signals 

Reclaiming  Machines   1   for  re-covcrlng 
Insulating  Machines    |    insulated  wire 


i^i«^^ 


I-T-E 

Circuit  Breakers 

Best  in  | 

Design,  Construction,  Material  I 

For  I 

Heavy  Railway  Service  I 

ff^rite    for    Hand    Book    of    the    I-T-E    Circuit  | 

Breaker  which   contains   Circuit  Breaker  data  for  | 

every   Service.  i 


8507 


The  Cutter  Company 

Philadelphia 


wiiiitMiiiiiiiiiiiiitiiiiiitrMiiiitriiiiiiirtiiiiiiiiiiiiiiiiiiiirrMiiiirMiiiitiiiiiiiiiiiiiiiitiiiiiliiiiitriiiiii(iiiiiiiiiiiiiiiiiiiiiiiimiiitiiiiiii?tiiir 


niiiriiiiiitrtiiiiiiiiiiiiiiiitniiiiritiiiriiiiiiHtiiriiiiiiiiiiiriiMiiriiiiiiiiiiiiiiiiiiiiiiitiiniiiiiiiiiriiiiitiiiiitiiiiiiiiiiiiiniitiiiiiiriiiiirniiiiiB 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works: 


BARBERTON,  OHIO— BAYONNE, 
BRANCH  OFFICES: 


N.  J. 


ATLANTA.  Candler  Building 
BOSTON.  49  Federal  St. 
CHICAGO.   Marquette  Building 
CINCINNATI.   Traction  Buildlnsr 
CLEVELAND.   Guardian  Building 
DENVER,  435  Seventeenth  St. 


HAVANA.  CUBA,  Calle  de  Agular  104 
HOUSTON.  TEXAS.  Southern  Pacific  Bldg, 
LOS  ANGELES.  I.  N.  Van  Nuya  Bldg. 
NEW  ORLEANS.  533  Baronne  St. 
PHILADELPHIA,  North  American  Bldg. 
PITTSBURGH,  Parmere'  Deposit  Bank  Bldg. 


SALT  LAKE  CITT.  705-6  Reams  Bldg. 

SAN  FRANCISCO.  Sheldon  Bldg. 

SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 

SEATTLE.  Mutual  Life  Bldg. 

TUCSON.  ARIZONA,  Santa  Rita  Hotel  Bldg. 


aiiiuiiiiiiiiiiiiuiiiiiiiiiiiniiiiiiiiiiijiiiiiiiiiiiiijiuiii'iiiiiiiijiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirriiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiii 


MFG 

CO 


"Everything  in  Insulation" 


iiiiiiiimiiiiiitiiiiitiiiiuiiiiiittiiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiitiitiiiiiiiiiiiiiiiiitiiiiiiiiiiitriiiiiiiiiiniiiiutiiiiitiiiiitriiiiiriiiiiiiiiirj 

FORD  TRIBLOC  | 

A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
Planetary  Gears,  Steel  Parts,  3"/2  to  i  factor  of  Safety.  | 
It's  the  only  Block  that  carries  a  five-year  guarantee.        | 

FORD  CHAIN  BLOCK  Sb  MFG.  CO.  | 

Second  and  Diamond  Sts.,  Philadelphia  | 

rtiiiiiiiiiiHriiiiiiniiiimiiiintiiiimiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiHiiiiiiiriiiiitiiiiniiiiiniiintiiiiiHiiiiiiiiiiiitiiiiiiirMiiiMiintiiiDiiiir 
uiiiiiiiiiiliiiiriiillliiHiiiiiitiiiiiiiillliiii)iiiiiriiiiiiiiiiiiiiirililitiiiiiiiiitiniiiiiiiiiiriiiiiiiitMiiliriiiiiirriiiiiiiiiiitiiiiiiiiiiiiiiii)iiiiiii':r      ^iriiiiiiiiiiillliiiiiiiiiiiiitiiiiil>iiiiiiitiiiitilllirillllliillliiiliiliiiiiiiiriiiiiiiiiiiirfniiitiiiiiiiiiiiiiiiiiiiiiiiiriiitiiiiitiiiiiiiiiiiitniiiiiiiiiu 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Insulating  Tapes 


Waxes 
Asphalts 
Compounds 
Insulating  Vamlsh 


The  above  are  only  a  few  of  our  products 
Write  us  for  anything  in  this  line  you  may  requln. 


MITCHELL-RAND  M'F'G  CO 

I  "^  103  John  St..  New  York  City 

^iiiiiiiiiiiiiiirrriiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiriiiiiiiriiiiiiiriniiniiiiiiiiiiiiiiniiiiirriiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiini'iiuiiiiii 


I  HOT    GALVANIZING  | 

i  We    giiaraDtee    immediate    dellTeriea;    reasonable    prices;     first  1 

i  class  workmanship  to  stand  any  teat.     No  tappinr  necesaary  on  = 

=  threads  of  bolts  after  g-alvanizing.  | 

I  Oalvanized  angles  furnished  cut  and  bent  to  length  and  punched.  = 

I                                          JOSEPH  P.  CATTIE  &  BROS.  | 

1                            Gaul  and  Adams  St8.«  Philadelphia,  Pa.  = 

riiiimiiiiiimtiiiiiiiiiiiiiiHtiiiiiiniiiiiiiHiiiiiHuiiiiiiiiiiiiiiuiiiiiiuiiiiiitiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiitiiiiiiniiiiiiiiiiiiir 


I  A  Single  Segment  or  a  Complete  Commutator  | 

=        is  turned   out  with   equal   care  in   our   shops.      The   orders   we  i 

=         fill  differ  only  in  magnitude;  small  orders  command  our  utmost  = 

=         care    and    skill    just    as    do    large    orders.      CAMERON    quality  = 

I         applies  to   every  coil  or  segment   that   we  make,   as  well   as  to  = 

=        every  commutator  we  build.     That's  why  so  many  electric  rail-  S 

I         way  men  rely  absolutely  on   our   name.  | 

I        Cameron   Electrical   Mfg.   Co.,   Ansonia,   Connecticut  | 

^iiiiHiMiiiMiiiiiiiiiiiniiiinniiiiuiiiiiiuiiimiiiuiiiiiiHiiiimiiiiiiiiiiimiiiiiuiiiiiMiiiiuMiiiitiiiiiniiiiimiimuiiiuuumtiiiiiui^ 
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tnuiniuiiiniiiiiiii imiiiiiiiiiiii iiiiiiiiiiiiiiimiiiii i imiiiiiiiiiiiiiiii iiiiiiiliiiimiimiiiiiiiiuuiiiiiiiiiiiiiiiiiii£     aiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiimniii iiiiiiiiiuiiiiiiiiiiiiiiuiiii iiiiiiiiiiiii urn iiiii iiiiiiiiiiiimiiiii riiii; 


P  &  B  Insulation 

guarantees  good  electrical  ■errice.  Electric  railway  men  have 
been  buying  P  4  B  Products  for  34  yeari — good  evidence  of 
quality. 


Weatherproof  Tape 
Insulating  Compound 
Baking  Varnishes 
Air-Drying  Varnishes 
Solid  Compounds 


"The  Holders  that  Hold" 


Williams'  "Ag'rippa" 
Tool  Holders 

for  Turning.^  Boring,  Planing,  Threading, 
Knurling,  Cutting-Off  and  Side  Work 

ASK  FOR  BOOKLET 

J.  H.  Williams  &  Co. 

143    RICHARDS  STREET,    BROOKLYN,    N.    Y. 


I     I  Write  for  Booklet*  | 

I  The  Standard  Paint  Company  i 

I  I  Woolworth  Building,  New  Yorlc  I 

I  I  Boston  Chicago  | 

I  ifiiiiiimiiiiiiiiiiiiiiiriiiiriiiiiririiiiiiiiiiiniiiiniiiiiiiiiiiimiimiiiiiiimiiiiiiimiiiiiiimiiiiiiiiii iiiiiiiiiiiii iiiiiiiiiiiiiiiii: 

s  aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiit: 

"FASTEJ" 

TAPE 


(Past  Edge) 

"PASTEJ"  —  an  edgre  that 
does  not  ravel — is  only  one 
of  tlie  features  of  "PASTEJ" 
Tape. 

Write  for  a  sample  and  try  it 
on  your  Armature  and  Field 
Coils.     It  will  sell  itself. 

Freydberg  Bros.,  Inc. 


143  SOUTH  CLINTON  STREET,  CHICAGO,  ILL.  |     |  ^^^^^^^^^  51    W.   18th  St.,   New  York,   N.  Y.    I 

3iiHilllltiiilililltiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiitiiu^     nniiiiiiiiitiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiimiiiiiiiitiiiiiiiiiiiiiiiiiiiiNiiiiiin 
^viuiiniiiuililiiillillillllllllliiiiliiiuiiiiuimiiuiiiiiiiiimiiimiiiiimuiimiiiiiiiiiiimilllllllliuiiuiiiiiiiiiiiiinilllllllimilm 


MICA 

India,  Domestic,  Amber 

Cut  to  any  size 

shape  or  pattern 


TAPES 

White  Cotton 

White  Mushn 
White  Linen 


Write  for  Samples  and  Prices 

A.  O.  SCHOONMAKER  CO.,  88  Park  Place,  New  York 


nHimimmiitiiinmiimitiiiimiiiiiiiiimiiiitiiii 


iimiiiiimiiiiiiMiiiiimiiiiiiiiiiimiiiiitiiiiimiiiiiiiiimiii 


pi 


iitiiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiimiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiitiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiHiiiiiti^- 


iillllllliliiiHiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiimiiiilillllllllMiiiimiiiiiiiiiiiiiiimlillliiliimiiillililiiiiiliiitli: 

iiiiiiiilllillilllillllilililliiiiiiiliiliiiiiliilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiliillliiiiiiiHiiiiiiiiiiiiiiiiiuiliiiniiiiiiiiiiiiiiiiinillM' 


Full  power  with 

I      Higli  or  Lower  Adjustment 

£  Many    emergencies    requiring    a 

i  powerful    jack    present    a    diffl- 

i  culty    in    bringing    the    jack    to 

I  bear  on  the  load.     The 

I       Buckeye  Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strength  and  trouble. 

=  The  many  positions  to  which  it 

i  Is    adjustable    easily    solve    per- 

1  plexing     lifting     problems.     Full 

§  details    in    our    catalog.     Write 

"  for  It 

The  Buckeye 
Jack  Mfg.  Co. 

Alliance,  Ohio 


STANDARD 

V^vcn  Fabric  G> 


illlllllllllllllllllllllllllllllllllMlllllMIIUIIIIimillllllllllllllimillllllllllllllllllllllltlllllllllllltlllk': 


^lltllllllinilltllllltllUtllllllllllllillllHDIII 


iiiiiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiin 


li[iniiif[iiiiniiiiiillllill1UlllllilS 


Shnplex.  Jack; 

*  for 

Railroads- C*)ntractoFS-ln»lustrie.*» 
Aufomoliilt^ss-lVtle  IHilIlnjj  ...KiOnlnance 

leiiii>lotoii,Koiil>^  &  CoMLtd. 


iiHimiiimiiiiiiiiimiiimiiiitiiiiiiiiiiiiiiiii' 


iiiiiiimniiiiiHiiimiiiii 


iiiimiiiimiiimiiiiiMiiiiiittiiiitiiiimiiniiR 
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uiMiiiiitiriiiuiiiiiiiillllllllllliiliriliiiilliiiiiiiirtiiiiiititiiiiiritiiiiit)iiiiiitti]iiiiiiiiiiiiiiiiiiitiiiiittiiiiiiMiiii[iiiiiriiiHiiiiiiiiliiilllllii^ 

Your   Insulation   Needs  Will  | 

Be   Met  With  | 

BAKELITE-DILECTO  | 

Insulating   Material  | 

BAKELITE-DILECTO    Insulating  | 

Material  has  stood  all  the  teats,  it  is  = 

hard,    tough   and   homogeneous;    with  | 

neither    warp    nor    swell — it    can    be  = 

threaded,  drilled,  tapped  or  machined  | 

to  suit  your  needs.      Made  in  sheets  = 

30  X  40  inches  and  32-inch  tubes.  | 

I                                                                      Invettigate  BAKELITE-DILECTO  | 

I       The  Continental   Fibre   Co.,   Newark,   Del.  | 

I        NEW  YORK                                                          CHICAGO  | 

=                                                           Branch  Ofifices  = 

I         CHICAGO.  333  S.  Michigran  Ave.     NEW  YORK.  233  Broadway.  = 

=              Pittsburgh  Office — 301   Fifth   Ave.      San   Francisco  Office —  i 

i                     535  Market  St.     Los  Angeles  Office — 411  S.  Main  St.  E 

SiiiuiiiiiuriiiiiiiiiiiiiiiiiiiiiiiriiiniiiiiiiiiiiHiiiiiiiiiiniiiiiiiriMiiiiiiiiiiiriiiuiiriiiiiiiiiiniiiiiiiiiiiiiiiiiiir'iiKiiiiiiiiiiiiiitiiiiiuuiir 

aiiiiigiiitllii(tiiiiiiiitiiiiiiiiniiiiiiiiiiiliiiiiiiiiiHiiiiiiiiiiiii[|iiiiniiilllliiii)liiiiillliliiHlilliillliilHillllliiiiiinilliiiiiitiiiiii)iiiiiiiii± 

I         Steel  for  Service  I 

I           Data    and     tables    appertaining    to  | 

I       electric  tool  steels  will  be  found  in  the  | 

I       pamphlet  entitled  | 

Tool  Steels 

I           If  you  are  interested  in  the  manufac-  | 

I       ture  and  use  of  tools  this  pamphlet  will  | 

I       give  you   much  valuable  information.  | 

I          Quotations  and  literature  can  be  had  from  | 

I                                 an/  Carnegie  Office  | 

I  Carnegie  Steel  Company 

I  General  Office:  Carnegie   Building,   Pittsburgh,   Pa.       1209  = 

liiiiiiniiiiiirriiiiiiniiiiiiiiiiiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiitiiiiirriiiiiriiiiiiMiiiiitiiMriiiiiiMiiiiiriiiitMiiiiiir 
aiiiiiHiiiiiiitiiiiiuiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiiiiniiiinoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiniiiiiiiifi 

I         WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT 

I       Write  for  THERMOSTATIC   CONTROL  INFORMATION  = 

I     ■                                        ELECTRIC     HEATERS     Cut  I 

Installation  and  Maintenance  I 

Charge.  = 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  I 

rent.  I 

ORIGINATED     the     use     of  i 

NON-CORROSIVE  Wire  for  I 

i                                                    Electric   Car  Heaters.  = 

I     ORIGINATED  The  Ventilated  i 

I                                                 Coil  Support.  = 

I       LET  US   FIGURE  ON  TOUR  NEXT   REQUIREMENTS  I 

I  GoldCarHeating&UghtingCo.,17BatteryPl.,NewYork  | 

nrllilllHilillllllllllllllirilim rriiiiiirilllllrlllllirriiiiiiillllimriiiiiiriilliltr JiiiiiiiiiiililrriillirriiliiiiHlllllllimilinillllllllliiiR 

graiiiiiimiiiiiiiiiiiiu iniiiiiii 1 tiiiiiiiiiriiiiimiiiimiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiimiiii iiiiiiiiiiiiiiiiiiiiiiiiiiins 


uiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiliiiiiiiiiiiiiiiiiiiiu iiiiiiiiiiiiuiiiiimiiiimiiiiiniiiiig' 


Where 

Shall 

We 

Send 

Your 

Copy? 


lYour  motor  shop  super- 
[intendent  —  your  elec- 
trical repair  man — or 
your  commutator  spe- 
cialist will  welcome  the 
information  contained 
in  this  Booklet. 


If  you  are  interested  in  insulation,  you  will  be 
interested  in  this  Booklet. 

Write  for  your  copy  now.    It  is  mailed  free  on  request. 

MICA  INSULATOR  COMPANY 

Manufacturers 
68  Church  Street  542  So.  Dearborn   Street 

New   York  Chicago 

Works:   Schenectady,  N.   Y. 


^luiiiiiit I I iiiiiiiimiuiiiiiiuiiiiiitiiiiiiiiiiiHiiiiiniiiiniiiiiiiiiimiiiiiiiiiiHiiiiiiiiiiimiiiuiiiiiiiiiiiiiiiiiiiiiiimiiiitiiii^ 

aaiiiiiiimiiiiniiiiiiiiiiiicniiiiiiiiiiiiiiiiimiiiimiiimiiiimiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiimiiiitiiiiiiiiiiiiiiiiiiiiiiiiniiiii^ 


SERVICE 
SAFETY 

and 

ACCURACY 

Insured    throufeh   use   of 

"KANT-SLIP" 
Interurban   Train    Dis- 
patcher Register  Systems 

The 

STANDARD  REGISTER  COMPANT 

DAYTON,  OHIO 


Write  for  booklet 


EXELL 
MFG.  CO.  ^ 

New  Haven,  Conn. 


^iiiiiiiiiiiiriiiiiiiiiiiiiiiiiiniiiiiniiiiiniiiiiitiiiiiiniiiiiiiiiiiiiiiiiittiiiiiiiiiiHiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiimiiiiiMiiiiiiiiiiiiiiiimiiiR 
iiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiitiiiiiiiiiiiiiiii)iiiiiiiuiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii(iiiiniiii)niiiiminniiiitiiiiig 

Use  them  in  your  terminals — 

PEREY  TURNSTILES 

or  PASSIMETERS 

Faster  than  the  ticket  seller 

Perey  Manufacturing  Co.,  Inc. 

30  Church  Street,  New  York  City  | 

^iiriiiiiirMiiiiiiiiiiiiiiiiiiiiriiiiimiiimiiii iiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiirriiiiiiiiiiiiiiiiiiiiiiiimiiiii muiiiiiiiiiiiiiiiiiiiiiiiiiiiB 

glllllimillimirlll iiiriiiiiri iiiiiii riiiiniiiiiliiiililllllllllillllllliuilllilllllllimiiiiiiillliiiiiiiiiliiillllllimuilllllllll 

Direct 

Automatic 

Registration 

By   th. 

Passenger 

Rooka    Avtomatie 
RagUtar  Co. 

Providenc.  R.  I.  | 

riniiiiiintiiiiiHiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiifiiiiiiiiiiiiiiiiiiiiniiiiiiniiMniiiiiiiiiiiiiiiiiiriiiririiiiiiiiiiniiiiinMiiiiiiiiimiiiiii-     UimiiiiiimiiiiiHiiiiimiiiiiHiiiimiiimiiiiimiiiiniiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiniiiniiimiiiiiiiiiiiimiiiiiitiiliB 


:irriirilirrrriiiirirriiiiiiiriiiiiiiiiiij|iir r iiiiiiiriiiiimili mil iiiniiimiliimiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiH 

.iiimiliiillliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiir 

I   NviumuiUili^  Car  Heating  and  Ventilation  | 


PS 


mm 


U  one  of  the  winter  problems  that  yon  most 
settle  without  delay.  We  can  show  yoit  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  timo  to  gret  your  can  ready  for 
next  winter.     Write  for  detaiU. 


S  The  Peter  Smith  Heater  Company 
^limVMnV^       1725  Mt.  EUiotl  Atc..  Detroit,  Mich. 
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iiiHiiiiiMiiiiitiiiiitiiiiiiiHiiNiiiiiniiiiiuiiiiiiniiiDiiMiiKiiiiittiiiiiHiiiiiiiiiiiiiimiimii i niiiitiiiiiiiiiiititiiimii       9iiiitlllllllllllliliilllllllM»uiiniiiiiiiiniiiiiiiiiiniiiriliilliillllliiiiiiiiiii(iii)uiiHiiiiiiiiii(iiiniiii«iiiiiniiiiiriiiiuiliiirtriiinitiililli(£ 


International  Specialties 

Cover  the  Entire  Range  of 

Fare  Collection 


Money-counting  fare  boxes ;  Coin  and  metal 
ticket-counting  fare  boxes;  Coin  registers; 
Coin  and  transfer  registers;  Coin,  metal  ticket 
and  transfer  registers;  Motor-driven  coin  and 
transfer  registers;  Motor-driven  registers  for 
station,  ferry,  park  and  terminal  use;  Metal 
and  paper  registers  with  single  hopper;  Round 
and  square  registers;  Transfer  printers; 
Heeren  Enameled  Badges;  Punches  and  Bell 
Cord. 


The  International  Register  Company 

IS  South  Throop  Street,  Chicago 


Hale  &  Kilburn 

No.   \08-AV  Stationary  Seat 
For   One-Man  Safety    Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Saftey  Carshould  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Lxtuis 

Atlanta 

Dallas 


«lHiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiimillili>< iniliuiliiimiiiiiiiiiiiiiiiiilllinniimiilimiiiiiiiriiiinnililmiiiiniiiiiniiiiiiiiiimiiiiniV 

B'""! <""" ><> iiiiiiiiiimiiiii 11 miiiiiiiiiiiiim iir iiiiiiiiiimi iiiiri iniiimniin 

I        Electric  Railway  Sales  Distributors  for:  I 

I                Anderson  Brake  Slack  Adjusters.  | 

I                Garland  Ventilators.     Miller  Trolley  Shoe.  I 

Perry-Hartman  Center  Plates  and  Side  Bearings.  I 

Jewel  Hot  Blast  Heaters.  I 

Wasson  Air-Retrieving  Trolley  Bases   (U.  S.).  I 

Reliance  Air  Sanders.     Air  Rectifier.  I 

Chicago  District  Representatives  for:  | 

Drew  Line  Material  i 

Columbia  Car  4  Shop   Equipment  = 

Lincoln    Rail    Bonding   and   Bonds  i 

Atlantic  Equipments  for  Joint  Weldinr  = 

Earle  Trolley  Catchers  and  Retrievers  = 


:iliitilllltriliiiiiiiriiiiiiiiiiiiiniiiiiiiuitiiiiiiiiitiiiiirii)iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiillllillllllllllllllllllllllliii»iiirirrimiiiiittiiiHiiiiE 
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The  Zone  System  | 
of  Fares 

is  successfully  collected      | 
with  the  aid  of  j 

CLEVELAND 
FARE  BOXES 

Ask  Us  for  Particulars  i 

The   Cleveland   Fare 

Box  Co.  I 

Cleveland,  Ohio  | 

Canadian  Branch,  Preston.  Ont.  | 

llliltilimilllttillHilllllliimiiiitliiiMiiiiiiiiiittllllllllllliiitiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiMMiiiriiiiiiiiiirriiiiiiriiiiiiiiimiiiiiiiiii iiH 

fJilliiiililujiirriiniiiiiiillittlliiitllliliilllitlillllllllllllllllllllilltliiiriiiinilliilllllillltliiilitllliiniiiitiiiiiiiiilluilllimiiuiiniiiiiiHui 

Heating  and  Ventilating     | 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate    your   cars   at   the   lowest    possible   cost  | 

I  The  Cooper  Heater  Company 

I  Carlisle,  Pa.  | 

^" iiiiiimnicrmiiiin iiiiiiiimiiiiiiniiiiiiiiniiiiiiiin muiiiiiiiiiiiimiiiiiiiniiiiimniiiniiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiin      ^■iiiiiiiiiiraiiiiniiiiiniiniiiii niiiiiiiiiniiiiiiiiiii iiiiiiiiiiiiiiiii imiiimiiiiimiiimiiiiiiiiiimiiimiiiiiitiiiiiiiiiiiiiiini 

^"■■■■'■i ifiiuiiifiiK iiiiitriiHtiir iiiiiiiiiiiMiiiniiMijMiDiiiiiiiiuiiiiiiiiititiiiMiiiiiiiHrriiiiuiiMiitiiiiinMiiiiiiiiiitiiiiiiiic      glllllliiiiiiMMiiillllililiHllMllimiiiuiiiiiiiiiiiiiiiiiiiMmillliiiimiiiiiiiiimiiHiiiiiMllimiiimiiiiliiilinliiliMiililiiiriiiiriitiiiiirDiitr 


817  Fisher  Building 


CHICAGO 


I  Branch  Office— 221i  Dime  Bank  Bldg.,  Detroit  I 

SlillllliniiiiiiiiiiriiiitiiiiiiririiitiriiMHiiiiifitmiiiitiiiii iiiiiMiniiiiiDiiiirriiiirimiiitirniiiiiiiiiirrMiiiriiniliiilii iiiiii itii 


;j|iitiiiiiimiiifliriiiiiiiiiiiiiiiimiitiiitiiiiiiiiiniiiimiiinii(iiii 


iimiiiiiiiiiiiiitiiiiiiiiiiimiiiiKiiiiiiiiiiiiiiiiiiiiiiu 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


75%  of  the  electric  railways 


B-V  Punches 


1 1 


=       Smnd  for  Catalog. 

I   BONNEV-VEHSLACE  TOOL  CO.,  Nawark,  N.J. 

^.uuiMimiiiiuiiiiiiiiiiiiuiiumiiiiiiiuiiimiiiimuiiiiiiniiiiiiiiimiiiiiiiiitiiiiiimiiiuiiiiiiuiiiiiiiiiiuiitiiiuiiiiiiiuiiiiutHiiiiumil 


I  Electric   car  heaters — thermostatic   control —   | 

I  pneumatic  car  door  operators — buzzers,  single-    | 

I  stroke  bells,  starting  signal  lights — special  re-    | 

I  sistances.                                                                          i 

i  CONSOLIDATED   CAR  HEATING  CO.   I 

i  ALBANY,  NEW  YORK,  CHICAGO                       I 


iHWIIIIIHUIIlmillHIIIIIimUHIIIMMIIlllllHtMIMIIIIIMIIIIUIIimillKlllimilllHIIimilllMlllllllllUIIII 
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I  STUCKI 

I  SIDE  BEARINGS  | 

I  have  neither  springs  nor  axles  nor  | 
I    levers  nor  other  delicate  parts.  | 

I  Simply  a  cage  and  one  roller  made  of  | 
I  Tropenas  steel.  Roller  is  eccentrically  | 
I    loaded.  | 

I         A.  STUCKI  CO.  i 

I         Oliver  Building,  Pittsburgh,  Pa.  j 

?iiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiriiiiiriiiijiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii{>iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiir 

siiiiiliiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiMiiiiiniiiiiiiiiiitiiiliitiiiiiitiiiiiiiiiiiitiiiiiiiiiiirtiii!iHiMitiiiiiniiiiitiiiilllli:tii>^ 


Six  Inches 
of  Contact 


wayJournal  77 
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Smith -Ward 
I  Brake  Slack  Adjusters  | 

I                        Promote  Braking  Safety  | 

I             Under  normal  conditions  where  | 

I             brake  rigging  is  set  up  S-W-  B  | 

I            Adjusters      work      practically  | 

I             100%  efficiently,  and  when  your  | 

I             cars   are   equipped   with   them  | 

I             there  are  no  "ifs"  about  their  op-  | 

I            eration.    They  are  "safe"  all  the  | 

I            time.        Hundreds      of      cars  | 

I             equipped    with    our    adjusters  | 

I            now    in    daily    operation    are  | 

I             proofs  of  that  statement.  | 

I             Can  you  say  that  of  any  other  | 

I                                 Adjuster?  | 


I  The  Springs 

I  on  our  type  "C"  Harp 

I  give  this.    Tr}^  the 

I  "Harp  with  the  big  Contact  Spring"  | 

I       THE  HOLLAND  TROLLEY  SUPPLY  CO.        j 

I  Cleveland,  Ohio.  | 

=.iiiiiniiMiiiiiiiniiiiitMiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiittiiiiiiriiiiiiiiiiiiiiiiiiiiiitiiiiiiiiR 
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=  MASON  SAFETY  TREAD — Lead  or  carborundum  flUed;  DOD-allppary:  £ 

§  prevents  aceldcnta:  cuts  out  damage  suits.  = 

=  KARBOLITH  CAR  FLOORING — For  Steel  care:  la  sanitary,  light  weight  = 

5  Are  proof,  non-allppery.  = 

S  STANWOOD  STEPS — Setf-cleanloK.  non-«llppery.  light.  = 

=  Over  six  million  feet  used  without  accident  being  reported  within  the  knowl-  S 

=  edge  of  manufacturer.  = 

1  Our  producta  used  on  all  leading  railroads  on  cars  and  stations.    For  de-  = 

=  alia  aodrcfis:  § 

=  AMERICAN  MASON  SAFETY  TREAD  CO.,  Lowell,  Mass.  = 

S  Branch  Offleea:  Boston,  New  York  City,  Philadelphia.  = 

\  Agencies  In  all  principal  cities.  s 
riiiimiimiiimnniiiiHrMiiimiiiinniiiniiiMniiiiMiiiiiMiiniiiKiiiiiitinniiMniiiriMiiiitiiiiiiMiimiiiimiiiiiniiiiniiiiimiuiniiiiinn 

iiiiHiMiiiMtiiiiiiiiiiMiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiniiiiiniiiiiiiiiiiiiiiniiiiiiiittMiiiirMiiiiiiiiiitiiiiiiiiiiiiiiiiiniiiiiHiiiiiiiiiiiiij 


•Trade  Mark  Eer.  U.  8.  Pat.  Off 


I  Samson  Spot  Waterproof  Trolley  Cord  | 

I     Made  of  fine  cotton  yam  braided  hard  and  smooth.     Inspected  and  = 

=     gnaranteed  free  from  flaws.     Proved   to  be  the  most  durable  and  = 

=      economical.     SamDlea  and  information  g'ladly  sent.  = 

I      1  SAMSON   CORDAGK   WORKS.  BOSTON,  MASS.  | 

riimiiiiiimiiMiiiiimMininiiiniitrmnHrMiiiitimiiMmniiiiiMniiimniiiMmiiiiiMiinimiiiitmniimiitimiiiiMMimniinn^ 


Smith -Ward  Brake  Co. 

I  Bush  Terminal   Bids:.   No.   1  | 

I        233  Thirty-Seventh  St.,  Brooklyn,  N.  Y.        I 

=  % 

iMiiiiriiiiiiniiiiiHiiiMiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiuiiiitniiHiiiiiiiiiimiiiiHiiiiniiiiniiiiitiiiiiMiiiiiiiiiitiiiiiiiiiiiiHiiiimiuuuiiiui 

urMniiitNiiiniiirriniiiiNiiiiHiniiiiiiiiiiiiiiiiiMiiiniiiimiiiiniiiiiiiiinirniiuiiiiiiMiiitiiiiiiiiiiiiiiininiiirriMiiriNiiiiiiiiiiiiiiiiiiiin. 

PYRAMID  BRUSHES 


=  Trade    Mark 

Standard  for  Electric  Railway  Motors 

I  Even  on  the  less  severe  services  Pyramid  Brushes  have 

1  plenty  of  opportunities  to  show  their  vporth.     On  electric 

i  railway  motors,  where  high  speeds,  short  stops  and  quick 

I  get-aways    are    the    rule,    PYRAMID    BRAND    Brushes 

I  pay  dividends  out  of  all   proportion   to  their  cost. 

I  National  Carbon  Company,  Inc. 

I  Cleveland,  Ohio  | 

^ittiiilillliiiiiiiiiiiititiiiiiiiiilllit)iiiiiiiiiitiiiiiiiiiiiitiiii!iiiiiii!iiiiiiniiiiiiiiir)iiinitiiiiiiiiiiiriiiiliiiriiiiiiiiiititiiiiiitiiii[iiiiiitiiiiiB 
uiiitiiiiiiiiiinuiiiiniiiiiiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiiiiiiuiiiiiritiiiiiiiiiiiiiiiDirti 

I  The  '^IHKap^^xibe^'  Battery  | 

I  STORAGE  BATTERY  STREET  CARS  | 
I  THEELECTRICSTORAGEBATTEKYCO  i 

I  PHILADELPHIA  | 

siiiiiiiiiiiHiiiiiiiitiiiiiHiiiiimiiiiiiiiiiiniiiiiiiiiiiiniiiiiiiiiiiiniiiniMiintiiinrriiiinMiiiniiiimiiimiiiiiHtiiiiiniiiiiniiiiiiiiiiimiiii 

uiiitriiiiiiriitiiiittiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiiiHiiiiirtiiiittiiiiiittiiiirtiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiiitKtib 

I  RA"^WAl{ imUTV QOM^NV  | 

1  Sole  Manufacturers  = 

I  "HONEYCOMB"  AND   "ROUND  JET"   VENTILATORS.  I 

=  for  Monitor  ari  Arch  Boof  Cars,   and  all  classes  ol  btulaings:  S 

S  also    ELECTRIC    THERMOMETER    CONTROL  = 

§  of  Car  Temperatures.  S 

1  141-151  WEST  !83D  ST.                Write  for                1328    BROADWAY  | 

i  Chicago,  Hi.                         Catalogue                New  \ark,  N.  Y.  | 
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SEARCHLIGHT 
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SECTION 


■■■iiiiirilinillllll 


POSITIONS  VACANT 


ARMATURE  winder  of  experience  in  rail- 
way motors  wanted  in  city  in  central  New 
York  State.  State  salary  and  experience. 
P-378,    Elec.   Ry.   Journal. 


ARMATURE  winder  to  take  care  of  rail- 
way motors  and  car  wiring  on  15  cars, 
for  a  small  company  entering  a  large 
Southern  city ;  operating  ten  regular  runs, 
single  truck  cars.  Good  job  with  fine 
chance  of  advancement  for  steady  man. 
State  experience  ;  age  ;  if  married  ;  refer- 
ences and  salary  expected.  P-384,  Elec. 
Ry.  Journal,  Chicago. 


HIGH-ORADB  master  mechanic  wanted 
for  street  railway  system  in  Texas  city 
of     26.000.       P-S42,     Elec.     Ry.     Journal. 


SUPERINTENDENT  of  street  railway 
wanted,  operating  about  50  miles  of 
city  and  interurban  lines.  In  reply  give 
experience,  age,  salary  expected  and  how 
■soon  could  report  for  work.  P-387,  Elec. 
Rv.    Journal,    Phila. 


■WANTED  tow  all  around  street  railway 
managers  for  New  England  Street  Rail- 
way just  reorganized.  Must  be  up  to 
date  young  men  wit  hexeprience  and 
understand  operation  of  street  railways 
in  cities  of  30,000  to  50,000  population, 
as  well  as  being  capable  of  handling 
maintenance  and  local  accouuting.  Only 
live  men  who  want  an  opportunity  for 
advancement  upon  merit  will  be  consid- 
ered. Men  with  technical  training  pre- 
ferred.     P-380,   Elec.    Ry.   Journal. 


WANTED,  secretary  to  manager  of  elec- 
tric light,  power  and  railway  company. 
Must  be  tactful,  and  experienced  in  above 
work.  In  reply  state  experience,  age, 
salary  desired,  and  if  successful,  how 
soon  could  report  for  work.  P-386,  Elec. 
Ry.  Journal,  Phila. 


POSITIONS    WANTED 


AN  energetic,  sober,  ambitious  38  year  old 
man,  16  years'  experience  in  street  rail- 
way transportation  with  large  company. 
Thoroughly  familiar  with  every  detail  of 
the  department,  including  making  traffic 
surveys,  making  and  adjusting  schedules 
and  employing,  training  and  handling 
men,  desires  position  as  transportation 
superintendent.  Present  employer  as  ref- 
erence. PW-377,  Elec  Ry.  Journal,  I.<ead- 
er-News  Bldg.,  Cleveland. 


ELECTRICAL  engineer,  graduate,  (25) 
married,  18  months'  experience  as  as- 
sistant manager  of  electrical  engineering 
and  manufacturing  company.  Last  sal- 
ary, $160.  Just  discharged  from  U.  S. 
army.      PW-385,   Elec.    Ry.  Journal. 


I  In  Replying  to  "Blind"  Ads 

:  be    carelul    to    put    on    envelope    the    key 

i  number  in   the   ad  and   also   local   address 

i  of  ottice  lo  which  reply  is  sent. 

I  10th  Ave.  at  36th  St.,  New  York, 

i  935  Real  Estate  Trust  Bldg.,  Phila. 

=  657  Leader-News  Bldg.,  Cleveland, 

i  1570    Old   Colony   Bide.,    Chicayo. 

i  519  Newhouse  Bldg.,  Salt  Lake  City. 

I  501  Rialto  Bldg.,  San  Francisco. 

Important 

I  Original    letters    of    recommendation    or 

i  other   papers    of    value    should    not    be    en- 

§  closed    to    unknown    correspondents — send 

I  copies. 


POSITIONS  WANTED 


GRADUATE  electrical  engineer  with  ad- 
vanced degree  with  experience  in  electric 
railway  research  and  electric  machine 
testing  is  available.  Associate  A.  I.  E.  E.. 
ex-soldier,.  (25),  and  single.  PW-381, 
Elec.   Ry.   Journal. 


POSITION  by  man  experienced  In  armature 
winding,  controller  repairing  and  carwir- 
ing  with  good  chance  for  advancement. 
Western  states  preferred.  PW-376,  Elec 
Ry.  Journal.   Philadelphia. 


STOREKEEPER,  6  years  electric  railway 
experience,  wishes  position  either  in 
stores  or  purchasing  departments  where 
ability  and  integrity  are  qualifications  for 
advancement.  Address  PW-382,  Elec. 
Ry.    Journal,    Chicago. 


POSITION  wanted ;  20  years'  experience 
with  electric  railways :  ten  years  with 
steam  roads  as  executive  and  manager, 
desire  change.  Address  E.  A.  Burrill,  818 
Ohio  Bldg.,  Toledo,  Ohio. 


YOUNG  married  man  wants  position  as 
armature  winder,  controller  or  wlreman  ; 
10  years'  experience :  experienced  on 
safety  car  maintenance  and  all  types  of 
air  equipment.  Good  references.  PW- 
383,   Elec.   Ry.  Journal. 


FOR  SALE 


Electric   Railway   Text    Books   For    Sale 

Five  volumes — complete  I.  C.  S.  course. 
Excellent  condition.  FS-379,  Elec.  Ry. 
Journal. 


One   Line   Wsron   Completely  Equipped 

with  "A"  ladder  just  overhauled  and  re- 
painted and  in  first  class  condition,  also  a 
single  line  wagon  in  good  condition.  This 
equipment  has  recently  been  replaced  by 
motor  vehicles.  Buffalo  and  Lake  Erie 
Traction  Company,   Erie,   Pa. 


HeadllKhts     For     Sale 

84  Crouse-Hinds  luminous  arc  headlights 
approximately  new.  A  bargain.  R  C. 
Leonard,  605  Church  St,  Nashville,  Tenn. 


rtltllMtHllllllllllllllllllHMIIttl 


SOME  ONE  WANTS  TO  BUY 

the  equipment  or  machinery  that  you  are  not  using. 
This  may  be  occupying  valuable  space,  collecting  dust, 
rust  and  hard  knocks  in  your  shops  and  yards. 

SELL  IT  BEFORE  DEPRECIATION  SCRAPS  IT 

.     TriE  SEARCHLIGHT  SECTION   IS   HELPING   OTHERS 
■^  .  —LET  IT  HELP  YOl)  ALSO  =i '       '  ' 

0079 


WANTED  I 

I 

Direct  Current  | 

ELECTRIC 
LOCOMOTIVE 

Address  \ 

CENTRAL  WAREHOUSE    CO. 

Minnesota  Transfer,  Minn.  | 

MUIltUM«l«H*MHMnH»l>IUI»MM>MIIHIII>IHIHIIIIIItll*»M<llllttllll,lllll*lllllllie 


WANTED 

One    new    or    second-hand 
400-ton 

HYDRAULIC 
WHEEL  PRESS 

Address  Purchasing  Agent 

THE  HAG  &  FRED  RY.  CO. 

Frederick,  Md. 


NEW  RAILS 


Cars,  Rails,  Locomotives, 

Cranes, Generators,  Turbines, 

Motors,  Machine  Tools, 

Hammers,  Presses 

Everything  For 

POWER,  RAILROADS,   INDUSTRY, 

CONTRACTORS 

What  do  you  want  to  Buy  or  Sell? 
Write  for  our  Bulletin  No.  119. 

Our  ENGINEERING  DEPARTMENT  will 

Design,     Construct     and     Finance     your 

undertakings.      Send   us  particulars. 

RAILWAY  &  POWER  EQUIPMENT  CO. 

Woolworth  Bldr..  New  York,  N.  T. 
Cable   Address:    "Johnscar"   Code,    Western 
Union. 


700  Tons  1001b.                  600  Tons  85-lb.  i 

500  Tons  00-lb.  : 

SWITCH  TURNOUTS 

8 — 70-lb.  ASCE.  and  frog-  Mang^anese.  Kew.  I 

1 — 60-lb.  ARA-A  4Vj   L.H.     Good  as  New.  = 

1500  keg-8  A   X  5^    in.   "Zelnieker  Select"  | 

Used  Spiken.  = 

300  kegs  A  X  514    in.     New  Spikes.  | 

Track   Accessories   all  kindSt  prompt  = 

shipment.  = 

7ELNICKER  IN  ST.  LOUIS  | 

Get    Bulletin    260    (250,000    Clrc.)  I 

— A   Big   Money    Saver.  | 

IIIMMIHMIIIHIIIIIMIIIIHtlllA 


IMIIIHMIinHIMMIIMIMtKlli 
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CARS  FOR  SALE 

=  2 — McEean    Gaso-EIectric    Cars.  = 

I  12 — Diflerential    20-yd.    Cars.  i 

5  5 — Ga.soline   Passenffer  Cars.  i 

I  60 — Freight   Cars.  i 

I  12 — Electric    Sets.  i 

=  Get  our  List  and  Prices.  i 

I      J.  F.  DONAHOO  CO.,  Birmincham,  Ala.       | 
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FOR  SALE 


Complete    Electric    Railway    System 

3 — practically  new  trolley  cars  equipped  with  four  GE  217 
motors  complete  with  GE  air  compressorB,  mounted  on  No. 
27  M.C.B.  Brill  Trucks.     Standard  grauge. 

1 — General  Electric  direct  current  720  R.P.M..  1200  volt.  167 
amp.  Railway  type  Generator  for  belt  drive.  Complete  with 
switchboard  containinsr  all  instruments  including  circuit 
breaker. 

1 — 450  HP.  Fleming  Harrisburg:  double  eccentric  non-releasing 
Corliss  Valve  Engine,  complete  with  spare  parts.  Arranged 
lor  belt  drive  with  sufficient  length  of  shalt  for  direct  con- 
nected generator.     Good  as  new. 

Approximately  4000  cypress  cross  ties.     Good  condition. 

700 — Creosoted  Poles  about  10  in.  x  8  in.  x  30  ft. 

70.000   ft.  No    OC'OO  copper  trolley   wire.      Good  as  new. 

2 — 250  HP.  Scotch  Marine  Boilers,  built  for  150  lb.  working 
pressure,  complete  with  stack.  Equipped  with  shaking 
grates  and  extra  oil  burning  furnaces. 


ROTARY  CONVERTERS 

1 — 300-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  I 

370-v.  A.C.,  575-v.  D.C.,  600  r.p.m.  | 

1 — 200-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  I 

370-v.  A.C.,  575-v.  D.C.  | 

1 — 150-kv7.   Westinghouse  Rotary  Converter,  2  or  3-ph.,  | 

60-(y.,  250-v.  D.C,  720  r.p.m.  | 

TURBINE  I 

1 — 500-kvf.  Westg.  Horizontal,  3-ph.,  60-cy.,   370-v.    (can  | 

be   rewound   for  any  standard  voltage),   3600   r.p.m.,  i 

with  or  without  condensing  equipment.  | 


I  ARCHER  &  BALDWIN,  INC.  I 

I  114-118  Liberty  St.,  New  York,  N.  Y.  I 

I  Telephone  4337-4338  Rector  | 

fiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiDmiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiriiiiiiiiiiiiitriiiiitiiniiiiiiiiiiiiinrtinnrriiiirriiiiiiitiiii9     ^iiiiniiiiniiiniiiiiniiiiitiiiiniiiitiiiiiiiiiiiiiiiiitrMiiniiiiiiiiiiniiiiniiiiiniiiHtiiiiiriiiniiiiiitMiinriiiiniiiniMinriiiiniiiiirriiiiiiiiiR 


A.  MARX  &  SONS,  New  Orleans,  La. 


siiiiiiitiiiniiiriiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiliiitiiiiiitriiiitiiiiiitriiiiiirDiiiiiiiiirMiiiiiiiiiiiiiiiiib     jiiiiiiiiiiilllliiliiiriiiiiiiiiiilliillilliiilllillllliliilillillllitllllllliiiiiiiiiniMniiiliilfiilnlliiiiiiimiiiiiiiiiiiiiiiiiiriiiitilillltiiiiiiiiiiiiiiu 

I       SURFACE  CONDENSERS       | 

I  1— 8000-sq.ft.   Alberger.  | 

I  1— 6000-sq.ft.  Wheeler  Cond.  Sc  Engfg  Co.  I 

I  3— 4000-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

I  1 — 2900-sq.ft.  Willans-Robinson.  i 

I  1— 2800-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

1  1 — 1380-sq.ft.  Worthington.  i 

I  1— 1200-sq.ft.   C.   H.  Wheeler.  I 

I  1— 1150-sq.ft.  Wheeler  Cond.  &  Eng'g  Co.  I 

I  1—  700-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

I  1—  525-sq.ft.   Frick. 

MacGovern    &   Company,   Iiic 

I  114  Liberty  Street,  New  York,  N.  Y. 

I  Pittsburgh  Office,  498  Union  Arcade  Building 

^iiniiii[iriiiiitriiiit(iiiirriiiirriiiiiiriiiitriiiiiriiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiuiiiiriiiiiiiiiiiirriiiiiiiiiitiiiiiiiiiiiiiiiiiiiiii]iiiiiiiiiiiir; 

IIIIIIIIIMIHMIIIIIIIIttllMllllllU  ^IIIIIIIIIIMMI 


I  IMMEDIATE  DELIVERY  \ 

I  Five  new  P.A.Y.E.  double  truck  cars.    Length,  | 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  I 

I  G.  E.  Co.  Air  Brakes.  | 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  | 

=  Cora  and  Truck*,  Snow  Sweepera,  Electric  Locomotivea  = 

I  111  West  Monroe  Street,  Chicago,  111.  | 

^iiiiiiiiinMiiiiiriiiniiMiiuiMniiiiiiiiiininiiiriiiiiiiMniiMiinitiiiiiriiiniriiiiiiiiiiiiiiiMiiiiiiiiiMiniiiiniiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiini: 


L'ttllllttMMIIIIIIMIIII 


IMMKIIIIMIIMMI 


Cleveland   Armature  Works 

Incorporated 
Cleveland,   Ohio 

Everything  in  the  Line  of 

Repairs  to  Electrical 

Machinery 

Complete  Armatures,  New  Armatures, 
Rewound  Armature  Cores,  Armature 
Shafts,  Armature  Coils,  Fields  and 
Commutators. 

Established  22  Years 


FOR  SALE  I 

4  Wason  Paye  Cars  I 

28  ft.  over  corner  posts  1 

Standard  0-36  Trucks  I 

2  Gen.  Elec.  No.  87^60  hp.  J 

Motors  K-36  Control  I 

Splendid  Condition  I 

ELECTRIC  EQUIPMENT  CO.  f 

Commonwelth  Bldg..  Philadelphia,  Pa.  | 

tllllKllllilllllllllllllllllllllllllllllMIIIIIMtlllMMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Illlllll~ 

IIIIIIIIMIininilllllllMIIIIMIIIIIHIIIIIHIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Mlllll',: 


We  own  and  offer  for  sale 
a  used  McKeen  Motor  71- 
Passenger  Car,  all  steel. 
In  first  class  condition. 
Write  or  wire  us  for  fur- 
ther information. 


RAILS 


HYMAN-MICHAELS  CO. 

People's  Gas  Building,  Chicago 

Phone:   Harrison   1100 


New  and  Relaying  Rail* 


BUYERS  OF  ABANDONED  RAILROADS 


15,000  TONS — NEW  and  RELAYERS 
NEW — 12  lb..  16  lb.,  20  lb.,  25  lb.,  30  lb., 
40  lb..  60  lb.,  70  lb.,  75  lb.,  80  lb.,  85 
lb.,  90  lb. 

RELAYERS — 30  lb„  35  lb.,  40  lb„  45  lb.. 
56  lb..  60  lb..  70  lb.,  80  lb..  85  lb..  90 
lb.,  100  lb. 

Fastenings.  New  Bolts.  Nnts  and  Sptke«. 
New  Frogs,  Switches,  Crossings  and  all 
accessories.  Carload  and  loss  carload  in- 
quiries and  orders  a  speciaty.  Rails  cnt 
to  lengths  for  structural  purposes.  At- 
tractive prices.  Immediate  shipments  from 
stoclc. 

L.  B.  FOSTER  COMPANY 

Park  Building,  Pittsburgh,  Pa. 


liMlllllllllllllltlllllHIIIIItlllllllllMIIIIMMtMIIIIIIMMIMIIIIIIIMIMIItMIMMIIIIIIMIIIMMIIII^ 

I                          FOR  SALE  I 

I    Three    single-phase    General   Electric  | 

I    air  cooled  | 

I    TRANSFORMERS  | 

I    Type  A.  B.,  Form  B-1,  185  kw.,  13200-  j 

I    430    volts,    25    cycles,    ^    ounces    air  | 

I    pressure.  i 

C.  N.  S.  &  M.  R.  R.  I 

I            C.    J.    SWIFT,    Pttrchasing    Agent  | 

I                                 High  wood,  ni.  I 


Get  your  Wants  into  the  Searchlight 


006 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


4dTerti8lnK,  Street   Car 
Collier.  Inc..  Btirron  G. 

Air  Pre«8Dre  Belays 

Philadelphia  Electric  Company 
Supply  Depi. 
Air  Reetiflera 
Holden  tc  White.  Inc. 

Aeehon,  Ooy 

Electric  Service  Supplie*  Co. 
Holden  &  White.   Inc. 
Johns-Manville    Co..    Inc..    H.    W. 
Ohio  Brass  Co. 
Westinehouse  Elec.  &  M.  Co 

Ash  Storan  Tanks,  Cast  Iron 

Green    Enffineering    Company 

Antomoblles  and  BosM 

Brill  Co.,  The  J.  u. 
Axl«   StralKhtenrrs 

Columbia  M.  W.  *  M.  I.  Co. 
Axles,   Car   Wheel 
Bemla   Car  Track  Co. 
Brill  Co.,  The  J.  O. 

Cambria    Steel   Co. 
Carnerie   Steel   Co. 

General    Steel   Co. 

Midvale  Steel  &  Ordnance  Co. 
National  Railway  Appliano*  Co. 
St.  Louis  Car  Co. 
Standard  Steel  Works  Co. 
WeatlnEbouse  Elec.  A  M.  Co. 

Babbitt  Metal 

Ajax  Metal  Co. 
BabhlttlnK  DeTiees 
Columbia  M.  W.  A  M.  I.  Co. 

Badces  and   Bnttons 
Electric  Service  Supplies  Co. 
International   Reriater  Co.,  The 

Batteries.  Dry 

Johns-Manville  Co..  H.  W. 

NicholB-Untern  Co. 
Batteries,  Storsce 

Xlectric  Storace  Battery  Co. 
Bearlncs  and  Bearing  Metals 
Aiax  Metal  Co. 

Bemis  Car  Track  Co. 

Coltmibia  U.  W.  A  If.  I.  Co. 
Cosmic  Metal  Co. 

Kureka  Co. 

General  Electric  Co. 

Hore  Jones  Brass  A  Metal  Co. 

St.   Louis  Car  Co. 

Weatinchouse  Elec.  A  K.  Co. 

Brarlncs,  Center  and  Reller  Side 

Holden  A  White.  Inc. 
Stucki  Co.,  A. 

BearlnKS,  Roller  A  Ball 

Gumey  Ball  Bearing  Co. 

Bells  and  Goncs 

BriU  Co.,  The  J.  G. 

Colombia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 

St.  Louis  Car  Co. 
Benders,  Rail 

Beadlnr  Specialties  Co. 

miaa-Bement-Pond  Co. 

Wharton.  Jr..  A  Co.,  Wm. 

Zelnicker,  Walter  A.,  Supply  Co.. 
Inc. 

Boilers 

Babcock  A  Wilcox  Co. 

Boiler  CleanlnK  Componnds 

Johns-Hanville  Co.,  H.  W. 
Boiler  Coverinics 

Johns  Manville  Co.,  H.  W. 

Boiler  Tubes 

National  Tube  Co. 
Bond  Testers 

American  Steel  A  Wire  Co. 
Roller-Smith  Co, 

BondInK  Apparatus 
American  Steel  A  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric    Service    Supplies    Co. 
Ohio  Brae*  Co. 

3onds,  Rail 

American  Steel  A  Wire  Ce. 

Electric  Railway  Improve  oent  Co. 

Electric  Service  SnppUaa  Co. 

General  Bleotrie  Co. 

Johna-Manville  Co.,   H.  W. 

Ohio  Brass  Co 

Weatinihouse  Elec.  A  M.  Co. 
BorinK  Tftols,  Car  Wheel 

NUee-Bement-Pond  C' 

Controller  Reirulators 
Bactrle  Service  Supplies  Co. 


Brackets  and  Cross  Arms    (See  also 
Poles,  Ties,  Posts,  Etc.) 
American   Bridg"e  Co. 

Bates  Expanded  Steel  Truss  Co. 
Electric  Railway  Equipment  Co. 

Hubbard  A  Co. 

Lindsley    Bros.    Co. 

Ohio  Brass  Co. 
Brake    Adjusters 

Holdeu  A  White,  Inc. 
Smith-Ward  Brake  Co. 

Westing-bouse  Traction   Brake  Co. 
Brake  Shoes 

Amer.  Brake  Shoe  A  Pdry.  Co. 

Barbour-Stockwell  Co. 

Brill  Co.,  The  J.   G. 

Columbia  M.  W.  A  M.  I.  Co. 

St.  Louis  Car  Co. 
Brakes,    Brake    System*   and   Brake 
Parts 

AlUs-Chalmers  Mfg.  Co. 

Bemis  Car  Truck  Co. 

Brill   Co.,  The  J.   G. 

Columbia  M.  W.  A  M.  I.  Co. 

General  Electric  Co. 

Holden  A  White,  Inc. 

National  Brake  Co. 

St.  Louis  Car.  Co. 

Safety  Car  Devices  Co. 

Westinjrhouse  Trac.  B.  Co. 
Brick,  Fire 

Green  Bnirineerinff  Co. 

Bridges  A  Bnildings 
American  Bridge  Co. 
Thomson-Starrett   Co. 
Brooms,  Track,  Steel  or  Rattan 
Zelnicker.   Walter  A.,   Supply  Co., 
Inc. 
Brnshes,  Carbon 
General   Electric  Co. 
Jeandron,  W.  J. 
Morgan  Crndble  Co. 
National  Carbon  Co..  Inc. 
United  States  Graphite  Co. 
Westingbouse   Elec.   A  M.   Co. 
Brushes,   Graphite 

United  States  Graphite  Co. 
Brush  Holders 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Coliunbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
Buckets 

Blaw-Enox  Company 
Bnildings,  Portable 
Pniden  Co..  C.  D. 
Bumping  Posts 

Mechanical  Mfg.  Co. 
Bunkers,  Coal 

American  Bridge  Co. 
Bushings,  Case   Hardened  A   Man- 
ganese 
Bemis  Car  Truck  Co. 
Cable  End  Bells 

Philadelphia  Electric  Company 
Supply  Dept. 
Cables.      (See  Wires  and  Cables.) 
Carbon  Brnshes.      (See  Brushes, 

Carbon.) 
Car     Equipment.         (For     Fenders, 
Heaters,       Registers,       Wheels, 
ete. — See  those   beadtngs.) 
Car      Trimmings.         (For      Curtains, 
KeglRters.    Doors,    Seats,    ete, — 
See  those  headings.) 
Oar  Panel  Safety  Switches 

Westinghouse  Eleo.   &  Mfg.  Co. 
Cars,    Passenger,    Freight,    Express, 
ete. 
American  Car  Co. 
Brill  Co.,  The  J.  G. 
Cambria  Steel  A  Ordnance  Co. 
Kuhlman  Car  Co.,  G.  C. 
Midvalc    Steel    &   Ordnance   Co. 
McGuire.Cummings  Mfg    Co. 
St.  L.ouiB  Car  Co. 
Wason  Mfg.  Co. 
Cars,  Second  Hand 

Electric  Equipment  Go, 
Cars.  Beir-Propelled 
Electric   Storage   Battery   Co. 
General    Electric  Co. 

Castlnf*.      Brass,     Composition      or 
Copper 

Alax  Metal  Co. 

Anderson  Mfg.  Co.,  A.  A  J.  M. 

Columbia  M.  W.  A  M.  I.  Co. 

Btuvka  Co. 

More-Jones  Brass  A  Metal  Co. 
Castings.  Gray  Iron  and  Steel 
Anuri.-.-in    Uridcf  Co. 

Bemis  Car  Truck  0«i. 

Columbia  M.  W.  A  M.  I.  Co 

St.  Louis  Car  Co. 

Standard  Steel  Works  Co. 


Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 

Earn.  C.  I. 

Electric  Service  Supplies  Co. 
Holden  &  White.  Inc. 
Kerschner  Co.,   Inc.,  W.   R. 
Ohio   Brass  Co. 
Wood  Co..  Chae.  N. 
Circuit  Breakers 
The  Cutter  Electrical   A  Mfg.  Co 
General    Electric    Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Clamps  and  Connectors  for  Wires 
and   Cables 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Eureka  Co. 
General  Electric  Co. 
Hubbard  A  Co. 
Klein   &   Sons.   Mathias 
Ohio  Brass  Co. 

Westinghouse  Elec.   A  Mfg.  Co. 
Clamps,  Insulator 

Philadelphia  Electric  Company 
Supply  Dept. 
Cleaners   and  Scrapers  Track — (See 
also  Snow-Plows,  Sweepers  and 
Brooms.) 
Brill  Co..  The  J.  G. 
Ohio  Brass  Co. 
Cinsters  and  Sockets 
General  Electric  Co. 
Coal  and   Ash   Handling — (See   Con- 
veying   and     Hoisting    Machin- 
ery.) 

Coll     Banding     and     Winding     H»- 
chines 
Columbia  M.  W.   A  M.   I.  Co 

Electric  Service  Supplies  Co. 
Coils.   Armature  and   Field 

Cleveland   Armature  Works. 

Columbia  M.  W.  &  M.  I.  Co 

DAW  Fuse  Co. 

General  Electric  Co. 

Independent  Lamp  A  Wire  Co. 

Rome  Wire  Co. 

Westinghouse  Elec.  A  M.  Co. 
Colls.   Choke  and   Kicking 

Electric  Service   Supplies  Co. 

General   Electric  Co. 

Westinghouse  Elec.   &  it.  Co. 
Coin-Counting    Machines 

International  Register  Co..   The 
Commutator  Slotters 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Westinchouse   Elec.   A   Mfg.   Co 

Wood  Co..  Chae.  N. 

Commntator  Slotting  Files 

Handy  Supply  Co. 
Commutator  Stones 

Handy  Supply  Co. 

Co>nmutator  Trning  Devices 

(Jeneral   Electric  Co. 
(Tommntatom  or  Parts 
Cameron  Electrical  Mfg.  Co. 
Cleveland   Armature   Works 
Columbia  M.  W.  A  M.  1.  Co 
Eureka  Co. 
General  Electric  Co. 
Mica  Insulator  Co. 
Westinrhouee  Elec.  A  Mfg.  Co. 

Compressors.  Air 

Ailis-Chalmers  Mfg.  Co. 

General    Electric  Co. 

Westinghouse  Trac.  B.  Co. 
Concrete  Mixers 

Blaw-Knox  Co. 
Condensers 

Allis-Cbalmerfl  Mfg.  Co. 

General  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Condnlts.  Flexible 

Tubular  Woven  Fabric  Co. 
Condnlts,  Underground 

Johns-Manville  Co.,   H.  W. 
Connectors,  Solderless 

Westinghouse  Elec.  A  Mfg.  Co. 

Contracting  Fnglneers 

Thompson-Starrett  Co. 
Controller  Fingers 
Eureka  Co. 

THrger  Lock  Bevertlble  Controller 
Finger 


Ck>ntroller8  or  Parts 

Allis-Chalmers  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 

Johns-Manville  Co..   H.   W. 
Westinghouse  Elec.  A  Mfg.  Co. 

Controlling  Systems 
General    Electric   Co. 
Westinghouse  Elec.  &  Mfg    Co. 

Converters,  Rotary 

AlUs-Chalmers  Mfg.  Co. 
General   Electric  Co. 
Westinghouse   Elec.   A  Mfg.   Co. 
Conveying  and   Hoisting  Machinery 

American   Bridge  Co. 
Columbia  M.  W.  A  U.  I.  Co. 
Green  Engrg.  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 

Brill  Co.,  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register    Co.,    The 
Samson  Cordage  Works. 

Cord   Connectors  and  Couplers 

Electric    Service    Supplies    Co- 

Samson  Cordage  Works. 

Wood  Co..  Chas.  N. 
Couplers,    Car 

Brill  Co.,  The  J.  G. 

Ohio  Brass  Co. 

Van  Dorn  Coupler  Co. 

Westinghouse  Trac.  B.  Co. 
Cranes 

Allie-CHialmers  Mfg.  Co. 

Toledo  Bridge  A  Crane  Co.,  The 

Creosotlng.        (See    Wood    Preservs- 

tives) 
Cross  Arms.      (See  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co. 

Crossing     Signals,        (See     Signals, 
Crossing) 

Crossings,      Track.  (See      Track, 

Special   Work) 
Crushers,  Rock 

AUis-CJhalmers  Mfg,  Co. 
Culverts 
Canton  Culvert  A  Silo  Co. 

Curiains  and  Curtain  Fixtures 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Cutting   Apparatus,    Oxy-Acetylene 

Milbern   Co.,   The  Alex. 

Dealers'   Machinery 

Archer  A  Baldwin 

Cleveland  Armature  Wks. 

Electric  Equipment  Co. 

Foster  Co..   L.   B. 

Griswold  Machine  Co..  Geo.  M. 

Hyman  Michaels  Co. 

MacCrovern  A  Co..  Inc. 

Zelnicker  Supply  Co.,  Inc.. 
Walter  A. 
Derailing   Devices.      (See  also   Trask 
Work) 

Cleveland  Frog  A  Crossing  Co. 

Wharton.  Jr..  A  Co..  Wm. 
Destination  Signs 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Detective  Service 

Wish  Service.  Inc..  P.  Edward 
Dip  Blocks 

General  Steel  Co. 
Disconnecting  Switches 

Philadelphia     Electric     Company 
Supply  Dept. 
Dogs,  Lathe 

WllUams  A  Co..  J.  H. 

Door  Operating  Devices 

Consolidated    Car   Heating   Co. 

National   Pneumatic  Co.,  Inc. 

Safety  Car  Devices  Co. 
Doors,  .Asbestos 

Johns-Manville  Co..  H.  W. 
Doors  and  Door  Fixtures 

Brill  Co..  The  J.  G. 

(Seneral    Electric  Co. 

Hale  A  Kllburn  Corp. 

Doors,  Folding  Vestibule 

National  Pneumatic  Co.,  Inc. 
Doors   for  Bus   A   Switch   Compart- 
-Menfs 

Philadelphia     Electric     Company 
Supply  Dept. 

Draft  Rlcxtng,     <Bee  Coaplers) 


April  19,  1919  ElectricRailwayJournal  81 

;iiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiuiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiraiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiii     ami iiiiiiiiiiiiiiumiiiiiiiiiiii iii iiiiiiiiiiiiiimiiiiiiMiii mill iiiiiiiiKiiininiiiiiiiiiiiniiimiiiiiiiMiimre 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

173  Fulton  Street 
New  York  City 


Pittsburgh  Offieei 
636  Wabash  Building 


Canadian  Distributor*! 

Lyman   Tube  &  Supply   Co.,    Ltd. 

Montreal  and  Toronto 


Electrical 

Indicating 

Instruments 


are  unqualtOedly  superior  to  any  other  lostrumeDtfl  designed   for 
tbe  same  service. 

A.C.  or  D.C.  Switchboard  or  Portable  Instrumenus  for  every 
field  of  Indicating  Electrical  Measurement. 

In  writing  for  catalogs  and  bulletins,  please 

specify  the  field  that  Interests  you. 

WESTON    ELECTRICAL     INSTRUMENT    CO. 

21  Weston  Avenue,  Newark,  N.  J. 

Branch  Offices  in  the  Larger  Cities 
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Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or   with   silk  or 
cotton  covering. 

We  invite  correspondence, 
and  will  send  samples  and 
prices  on  request. 


I 

Ik 

I      Independent  Lamp  &  Wire  Co.,  Inc 

I  OFFICES!  FACTORIESi  | 

£    '  1737  Broadway,  New  York  York,  Pa.,  and  Weehawlcan,  N.  J.     3 

aiiHiiiiiiiniiiMiiiiniiiiiimiiiiimiiiiiiuiiiiiiutiiiiiinuiiiiiminiiiiniiiiiiAiiiiinliiiiniriiniTiiiiiiniiiiliniiiiininiiinimiim 


Get  those  coils  back  into  service — quick!  I 

Don't   let   LABOR   SHORTAGE  hold   them   up   in   your  I 

coil  department.     You  can't  get  more  men — but  you  can  | 

save  time   and  money  by  sending  the  coils  to  us  for  re-  i 

insulation  with  I 

SALAMANDER 
Pure  Asbestos 

We   will   return    them   promptly — better   Insulated    and   more  | 

durable  than  when  new.  = 

"Salamander"    asbestos    wire    excels    in    Insulating    value    and  | 

cannot  btirn  out  under  the  severest  overload.  § 

Leading  electric  railways   are   out  best   customers.             ■  i 

Write  Q»  for  details  now  3 

Independent  Lamp  &  Wire  Co.,  Inc.  | 

=                         OFFICES:                                             FACTORIES:  I 

I         1737  Broadway.  New  York       York,  Pa.,  and  Weehawken,  N.J.  | 

niiiimniriiiHiiimiiHiii ttiiiiiiiiiiiiimiliiilAnui ifiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiHiiiiiimiiiiiiiiniiiuiumniiiitiiiiiui: 
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DrilU,  Track 

American  Steel  &  Wire  Co. 
Electric   Service  Supplies  Co. 
Niles-Bement-Fond  Co. 
Ohio  BrsM  Co. 

Dryers,  Sand 
Electric  Service  Supplies  Co. 
Zelnicker   Supply  Co..    Walter   A., 
Inc. 

Electrical  Wires  and  Cables 
Roeblinff's  Sons  Co.,  J.  A. 

Bnrineers.     Consaltinc,     CoDtraetlnc 
and  Operatinc 
Archbold-Brady   Co. 
Arnold   Co..   The 
Drum   &  Co.,   A.  L. 
Ford.  Bacon  &  Davis 
Hoist.  Enrlehardt  W. 
Republic  Engineers.  Inc. 
Riehey.    Albert    S. 
Sanderson  &  Porter. 
Scofleld   Enrineennr  Co. 
Stone  A  Webster. 
Wells.   Gardiner  F. 
White  Companies,  The  J.  O. 
Woodmanaee  tc  Davidson  En(l- 
neerlngr  Co. 

Enjtlnes.  Gas  and  Oil 

Allis-Chalmers  Miff.  Co. 
Westintrhouse    Elec.    &   Mfr.   Co. 

Enslnes.  Steam 

Allis-Chalmers  Mfff.  Co. 
WestiDghouse  Elec.  *  Mfr.  Co. 

Fare  Boxes 

BriU  Co..  The  J.  G. 
Cleveland  Fare   Box   Co. 
International   Rerister  Co..   The 
National  Railway  Appliance  Co. 

Foiees,     Woven     Wire     and     Fence 
Posts 
American  Steel   &  Wire  Co. 
Pare  Steel  &  Wire  Co. 

Fenders  and  Wheel  Guards 

Brill  Co..  The  J.  G. 
Cleveland   Fare    Box  Co. 
Electric  Service  Supplies  Co. 
Star  Brass  Works. 

Fibre  and  Fibre  TnbUur 

Johns-Manville  Co.,  H.  W. 

WestlnrhoQse  E!lec.  *  Hfr.  Oo. 
Field  Colls,      (See  Colls) 
Filters,  Water 

Scaife  &  Sons  Co.,  Wm.  B. 

Fire  ExtinsuishtnK  Apparatus 

Johns-Manville  Co..  H.  W. 

Fire  Proofing  Materials 
Johns-Manville  Co..  H.  W. 

Floodlichts 

Electric  Service  Supplies  Co. 

Floorlnc  Composition 
American  Mason  Safety  Tread  Co. 
Johns-Manville  Co.,  H,  W. 

Forrincs 

Carnegie   Steel   Co. 
Eureka  Co. 

Standard  Steel  Works  Co. 
Williams  &  Co.,  J.  H. 

Frofs,  Track,      (See  Track  Work) 

Furnaces,      (See  Stoken) 

Fuses  and  Fuse  Boxes 
^Columbia  M.  W.  *  M.  I.  Co. 
DAW  Tuf  Co, 

General   Electric  Co. 
JohiiH  Manville  Co..  H.  W. 
Westingbouse  Elec.  *  Mfr.  Co. 

Fuses,  Reflllable 
Columbia  M.  W.  *  M.  I.  Co. 
General  Electric  Co. 

Galvanlslnr 
Cattle.  Jos.  P..  &  Bros. 

Gaskets 

Johnn  M.-invillo  Co..   H.   W. 
Power  Specialty  Co. 
Wesllnrhouse  Traction  Braka  0*. 

Gas  Producers 
Westinrhouse  Blec.  A  Mfr.  Co. 

Gates,  Car 
BrtU  Co.. 


Tb*  J.  S, 


*^ 


.  Oil  and  Water 

o  Brass  Co. 


Gear  Blanks 
Camsrls  Stsel  Co. 
Standard  Steel  Werka  Oo. 


Colombia  M.  W.  A  M.  I.  Co. 

■lectric  Service  Supplies  Co. 
Thayer  &  Co,  Inc. 
WeeUnrbouse   Elec.   A  Utg-  0*. 

Gears  and  Pinions 
Columbia  M.  W.  A  M.  I.  Co. 

Electric   Service   Sopplleo  Co. 
Kerschner   Co..    Inc..   W.   R. 
National  Railway  Appliance  Co. 
Nnttall  Co..  R.  D. 

Poole  Bng.   Be  Machine  Co. 

Tool  Steel  Gear  A  Pinion  Co. 


WHAT  AND  WHERE  TO  BUY 


Gears,  Reduction 

Poole  Eng.  &  Machine  Co. 
(leneratlnr  Sets,  Gas-EIeetrle 

(General   Electric  <Jo. 
Generators 

AUis-Chalmers  Mfg-.  Co. 
General   Electric  Co. 
Westinrhouse  Elec.  A  Mfr.  Co. 
Goggles,  Safety 

Standard  Optical  Co. 
Oonrs,      (See  Bells  and  Gongs) 
Graphite 
Morgan  Crucible  Co. 

Greases.      (See  Lubricants) 
Grinders  and  Grinding  Supplies 

Indianapolis   Switch   &  Frog  Co. 
Metal  A   Thermit   Corp. 
Railway  Track-work  Co. 
Grinding  Blocks  and  Wheels 

Railway  Track-work  Co. 
Grounding  Boxes 

Philadelphia     Electric     Company 
Supply  Dept. 
Guards,  Cattle 

American  Bridge  Co. 
Guards,  TroUey 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Harps,   Trolley 
Anderson  M.  Co..  A.  A  J.  M. 
Bayonet  Trolley  Harp  Co. 
Electric  Service  Supplies  Co. 
Holland  Trolley  Supply  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  B.  D. 
Star  Brass  Works. 

Headlights 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Ohio  Brass  Co. 

St.  Louis  Car  Co. 
Heaters,  Car    (Electric) 

Consolidated  Car  Heatinr  Co. 

Gold  Car  Heatinr  A  Lirbtinr  Co. 

Holden  A  White.   Inc. 

Smith  Heater  Co..  Peter. 
Heaters,  Car,  Rot  Air  and  Water 

Cooper    Heater   Co. 

Holden    A   White.    Inc. 

Smith  Heater  Co.,  Peter. 

Heaters,  Car   (Stove) 
Electric  Service  Supplies  (!o. 
Holden  A  White,  Inc. 
Smith  Heater  Co..  Peter. 
Hoists  and  Lifts 
Columbia  M.  W.  A  M.  I.  Co. 
Ford  Chain   Block   A  Mfg.   Co. 
Niles-Bement-Pond    Co. 
Toledo  Bridge  A  Crane  Co.,  The 
Hose,  Bridges 

Oluo   Brass  Co. 
Hose,  Pneumatic  and  Fire 
Johns-Manville  Co..   H.  W. 
Westingbouse   Traction   Brake  Co. 
Hydraulic  Machinery 
AUis-Chalmers  Mfg.  Co. 
Niles-Bement-Pond  Co. 
Inspection 

Electrical  Teatinr  Lab's. 
Instrument  Cut-out  Switches 

Philadelphia      Electric     Company 
Supply  Dept. 
Instruments,       Meaiuring,      Testlnr 
and  Recording 
Economy  Electric  Devices  Co. 
(Jeneral  Electric  Co. 
Jolu.s-Manville  Co.,   H.  W. 
Roller-Smith  Co. 

Westingbouse    Elec.    A   Mfr.   Co. 
Weston  Elec'l  Instrument  Co. 
Insnlatlnr  Cloth,  Paper  and  Tape 
Continental    Fibre    Co. 
Freydberg  Bros.,  Inc. 
General  EJectric  Co. 
Irvington  Varnish  A  Insulator  Co. 
Johns-Manville  Co.,   H.  W. 
Mica  Insulator  Co. 
Standard  Paint  Co. 
Standard   Underground  Cable  Ck), 
Standard  Woven  Fabric  Co 
U.  S.  Rubber  Co. 
Westinrhouse  Elec.  A  Mfr.  Co. 
Insulating    >l»rhlnery 

American  Insulating  Mach.  Co. 
Insulation.      (See  also  Paints) 
Anderson  M.  Co..  A.  A  J    If 
Drew  Electric  A  Mfr.  Co. 
Blectric  Service   Supplies  Co 
(General  Electric  Co. 
Holden  A  White.  Inc. 
Johns-.Manvillc  Co..  H.  W 
Mitchell-Rand  Mfr.  Co. 
U.  a.  Rubber  Co. 
Westinrhouse    Elec.    A    Mfr.    Co 
Insulated   Wire  Cutters 

Rubber  Insulated  Metals  Corp. 
Insulators.        (See    also     Una     !!»■ 
terlal) 
Anderson  M.  Co..  A.  A  J,  X, 


Electric  Railway  Equipment  Co. 
Electric    Service    Supplies   Co. 
General  Electric  Co. 

Johns-Manville  Co.,  H,  W. 
Ohio  Brass  Co. 
Westinrhouse    Elec.    A    Mfr.    Co. 

White  Electrical  Supply  Co.,  T,  C. 

Insulator  Pins 
Electric  Service  Supplies  Co. 
Hubbard  A  Co. 

Jacks.     (See  also  Cranes,  Hoists  and 
Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Lackawanna  Steel  Co. 
National  Ry,  Appliance  Co. 
Templeton,  Eenly  Co.,  Ltd. 

Joints,  BaU 

Carnegie  Steel  Co. 
Reading  Specialties  Co. 
Zelnicker    Supply    Company,    Inc., 
Walter  A. 

Journal  Boxes 

Bemis  Car   Truck  Co. 
BriU   Co..    J.    Q. 

Junction  Boxes 

Johns-Manville  Co.,  H.  W. 
Standard  Undergroimd  Cable  Co. 

Laboratory 

Electrical  Testing  Lab's. 

Lamp  Guards  and  Fixtures 
Anderson  M.  Co.,   A.  A  J.   M. 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Westinrhouse    Elec.    A    Mfr.    Co. 

Lamps,  Arc  and  Incandescent,     (See 
also   Headlights) 
Anderson    M.    Co.,    A.    A    J.    M. 
General  Blectric  Co. 
Westinrhouse    Elec.    A    Mfg.    Co. 

Lamps,  Signal  and  Marker 
Nichols-Liutern  Co. 
Ohio  Brass  Co. 

Lathe  Attachments 
Williams   A   Co.,    J.    H. 

Lathes 

Seneca  Falls  Mfg.  Co. 

Lathes,  Car  Wheel 

Niles-Bement-Pond    Co. 

Lighting  Regulators,   Oar 
Holden  A  White.   Inc. 

Lightning  Protection 
Anderson  M.  Co..   A.  A  J.  M 
Blectric    Service    Supplies   Co 
General   Electric  Co. 
Ohio   Brass   Co. 
Westingbouse    Elec.    A    Mfg.    Co. 

Lights,  Portable  Carbide 

Milbum  Co.,  The  Alex 

Line  Material.     (See  also   Brackets, 
Insulators,  Wires,  etc.) 
Anderson  M.  Co.,  A.  A  J.  M 
Columbia  M.  W.  A  M.  I    Co 
Drew   Electric   A  Mfg.  Co. 

Electric  Railway  Equipment  Co. 
Electric  Service   Supplies  Co 
Eureka   Co. 
General   Electric  Co. 
Holden  A   White.   Inc. 
Hubbard  A  Co. 

Johns-Manville  Co.,  H.  W. 
More-Jones    B.    A    M.    Co 
Ohio   Brass  Co. 
Westingbouse    Elec.    A    Mfg.    Co 

White  Electrical  Supply  Co..  T.  C. 

Locomotives,  Electric 
BrUl  <3o..   The  J.   G. 
General   Electric  Co 
McGuire-Cumminrs  Mfr.   Co 
Westinrhouse    Elec.     A    Mfg.    Co. 

Lubricating  Enrlneers 
Qalena-Siroal   Oil   Co. 

Lubricants,  Oil  and  Grease 

Galena-Sirnal   Oil   Co. 
Lumber.      (See  Poles,  Ties,  etc) 
Machine  Tools 

Columbia  M.  W.  A  M.  I.  Co. 
Machine  Work 

Oilumbia  M.  W.  A  M.  I    Co 

Holden  A  White,   Inc. 

Mato 

Johns-Manville  Co..  H.  W. 

Metal   Tokens 
Scovlll  Mfr.  Co. 

Meters,  Oar,  Watt-How 
Bconomy  Blectric  Devices  Cio. 


Meters,     (See  Instruments) 

BUectric  Service  Supplies  Co 
Wood    Co..    Chas.    N. 
Mica 

Mica  Insulator  Co. 
Schoomaker  Co..   A.  O. 
Mirrors  for  Motormen 

Drew  Elec.  A  Mfg.  Co. 
Motors,   Electric 

Allis-Chalmers  Mfg.  Co. 
Westinrhouse    Elec.    A    Mfr.    Co. 

Motor      Generation,      Bonding      and 
Welding 
Lincoln   Bondinr  Co. 
Nuts  and  Bolts 

Allis-Chalmers  Mfg.  Co. 
Barbour-Stockwell    Co. 
Bemis   Car  Truck  Co. 
Columbia   M.    W.    A   M.    I.    Co. 
Hubbard    A    Co. 
Oils.      (See  Lubricants) 
Oxy-Acetylene.       (See    Cnttinr    Ap- 
paratus, Oxy-Acetylene) 
Packing 

Johns-Manville  Co..  H.  W. 
Power   Specialty   Co. 
U.  S.  Rubber  Co. 
Westinrhouse   Traction   Brake  Co. 
Packing   Rings 

Johns-Manville  Co.,  H.  W. 

Paints  and  Tarnishes.      (Insnlatlnr) 

Irvington  Varnish  &  Insulator  Co. 
Johns-Manville  Co.,  H.  W. 
Mica  Insulator  Co. 
MitcheU-Rand    Mfg.    Co. 
Standard  Paint  Co. 

Paints  &  Varnish  Preservative 

Johns-Manville  Co.,   H.   W. 
Standard  Paint  Co. 
Paints  and  Varnishes  for  Woodwork 

National    Ry.    Appliance    Co. 
Paving  Bricks,  Filler  and  Stretcher 

Nelsonville    Brick   Co. 
Paving  Material 

Am.  Brake  Shoe  A  Fdy.  Co. 

Nelsonville   Brick   Co. 

Pickups,  Trolley  Wire 

Electric    Service    Supplies    Co. 

Ohio    Brass   Co. 
Pinion  Pullers 

Columbia  M.   W.   A  M.  I.  Co. 

Electric   Service  Supplies  <7o. 

General  Electric  Co. 

Wood  Co.,  Chas.  N. 
Pinions.  (See  Gears) 
Pins,  Case  Hardened,  Wood  and  Iroa 

Bemis   Car    Truck   Co. 

Electric  Service  Supplies  Co. 

Ohio   Brass  Co. 

Westingbouse   Traction   Brake  Co. 
Pipe 

National  Tube  Co. 
Pipe  Fittings 

Power   Specialty  Co. 

Standard   Steel    Works  Co. 

Westinrhouse  Traction   Brake  Co. 
PUners,      (See  Machine  Tools) 
Pliers,  Insulated 

Electric  Service  Supplies  Co. 

Rublwr  Insulated  Metals  Corp. 

Pole  Reinforcing 

Hubbard    A    Co. 
Pole  Sleeves 

Drew   Elec.   A   Mfg.   Co. 
Poles  and  Ties,  Treated 

Lindsley     Bros     Co. 

Pare  A  Hill  Co. 
Poles,  Metal  Street 

Bates  Expanded  Steel  Truss  Co. 

Electric  Railway  Equipment  Co. 

Hubbard  A  Co. 

Poles,      Ties,      PosU.      Piling      and 
Lumber 
Carney  A  Co..  B.  J. 
Lindsley    Bros.    Co. 
Pare  A  Hill  Co. 
Southern  Cypress  Mfrs.  Assn. 
White  Marble  Lime  Co. 

Poles,  Trolley 

Bayonet  Trolley  Harp  Co. 
Columbia  M.    W.    A    M.    I.    Co 
Electric  Service  Supplies  Co 

Holland  Trolley  Supply  Co. 
National  Tube  Co. 
Nuttall  Co..  R.  D. 
Poles,  Tubular  Steel 

Electric  Railway  Equipment  Co. 
National  Tube  Co. 

Porcelain  Bushings 

Philadelphia     Electric     Company 
Supply  Dept. 
Post  Type  Insulators 

Philailelphia      Electric      Company 
Supply  Dept. 
Pothrads  tt^ 

Philadelphia     Electric     Company? 
Supply  Dept.  V 

Power  Saving  Devices 
Arthur     Power-Saving     Recordiar 
Co.  ^^ 

■oonomy  Bleetric  Owrtoes  Co. 
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These  "Imperial"  Tampers  are 
Doing  Their  Full  Day's  Work. 

The  Hudson  &  Manhattan  Railroad 
must  tamp  the  track  in  its  river  tun- 
nel when  traffic  is  least. 
To  put  speed  into  the  work  and  to 
minimize  the  labor  cost,  they  have 
long  used  "Imperial"  Tampers.  These 
pneumatic  machines  tamp  thoroughly 
in  cramped  quarters  and  among  the 
switches  and  crossovers — where  you 
can't  swing  a  pick  or  use  a  bar. 
"Imperial"  Tampers  are  used  by 
steam  and  electric  roads  the  country 
over  for  the  50  to  75%  labor  saving 
they  effect.     Ask  for  Bulletin  9123. 
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Power    Transmission 

Poole  Eng.  &  Machinery  Co. 

Pressure  Rej^ulators 
General     EJectrlc    Co. 
Otiio    Brass    Co. 

Westinghouse  Electric  A  Mfc.  Co. 
Protective  Device* 

Philadelphia     Electric     Company 
Supply  Defit. 
Pumps 

Allis-Chalmers  Mtg.  Co. 

Punches,  Ticket 

Bonney-VehBlatre    Tool   Co. 

International   Register  Co.,   The 

Wood   Co..    Chae.   N. 
Puriflcrs,  Feed  Water 

ScaiJe  4   Sons  Co..   Wm.   B 
Ball  Grinders.       (See  Grinders) 
Railway  Safety  Switches 

Westlnghouse    Elec.    &   Hfr.   Co. 

Rail    Welding.        (See    Brazint   and 

Welding  Processes) 
Rails,   Steel 

Carnegie   Steel   Co. 
Rails,   New 

Cambria  Steel  Co. 

Midvale  Steel  &  Ordnance  Co. 

Rails.   Relaying 
Zelnicker.   Walter  A.,   Supply  Co., 
Inc. 

Rattan 

Brtll    Co..    The    J.    Q. 
Electric   Service   Supplies  Co. 
Hale   A    Kilburn   Corp. 
HcOuire-Cummings   Hfg.    Co. 
St.  Louis  Car  Co. 

Recorders.  Power  Saving 
Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fittings 

Brill    Co..    The    J.    G. 
Electric    Service    Supplies    Co. 
Bxell  Mfg.  Co..  The 
International    Register    Co.,    The 
Rooke    Automatic    Register   Co. 
Standard  Register  Co. 

Reinforcement,  Concrete 
American    Steel     tc    Wire    Co. 
Carnegie   Steel   Co. 
Repair  Shop  Appliances.      (See  also 
Coil      Banding      and      Winding 
Machines) 
Columbia  M.  W.   &  M.   I.  Co. 
Electric  Service   Supplies  Co. 
Repair  Work.      (See  also  Colls) 
Cleveland    Armature    Works 
Columbia   M.    W.    i   M.    I.   Co. 
General    Electric    Co. 
Independent  Lamp   &  Wire  Co. 
Westinghouse    Elec.    &    Hit.    Co. 

Replacers,   Car 

(folumbia   M.    W.    &   M.   I.   Co. 

Electric    Service    Supplies    Co. 
Reading  Specialties  Co. 
Resistance,  Grid 

Columbia  M.   W.   A  H.  I.  Co. 

Resistance,  Wire  and  Tube 

<3eneral    Electric    Co. 
Westinghouse    Elec.    &    Mfg.    Co. 
Reverse  Phase  Relays 

Philadelphia      Electric      Company 
Supply  Dept. 

Retrievers,   Trolley.      (See   Catchers 

and  Retrievers,  Trolley) 
Rheostats 

(Jeneral   Electric  Co. 
Mica  Insulator  Co. 
Westinghouse    Elec.    A    Mfg.    Co. 
Rooflng  Building 

Johns-Manville  Co..  H.  W. 
Standard  Paint  Co. 
Booflng,    Car 

Johns-Manville  Co..  H.  W. 
Rubber  Specialties  of  all  kinds 
■   U.  S.  Rublicr  Co. 
Sanders,  Track 
BrlU  Co..  The  J.  O. 
Cleveland  Fare   Box  Co. 
Columbia  M.   W.  A  M.  I.  Co 
Electric     Service     Supplies     Co. 
Holden  A  White.   Inc. 
Kichols-Lintem  Co. 
Ohio  Brass  Co. 
St.   Louis  Car  Co. 

§a<h  Fixtures.  Car 

BrUl    Co..    The    J.    O. 
Sash  Metal,  Car  Window 

Hale    A    Kilburn   Corp 
■erapers.  Track.      (See  Cleaner*  and 

Scrapers,   Track) 
Beat*.  Oar.      (See  also  BaMan) 

BriU    Co..    The    J.    G. 

Hale  A  Kilburn  Corp. 

St.  Louis  Car  Co. 
Seeond-Hand  Equipment 

Archer  A   Hnldwin 

Cleveland  Armature  Wks. 

Duquesne  Elec.  A  Mfg.  Co. 

Electric  Equipment  Ck>. 

Exell  Mfg.  Co.,  The 

Foster  Co..  L.  B. 

Orlswold  Machine  Co.,  O.  X. 

Hyman  Michaels  Co. 

MacGovern   A  Co..   Inc. 

Zeluicker  Supply  Co..  W.  A. 


WHAT  AND  WHERE  TO  BUY 


Shades.  Vestibule 

Brill   Co..   The  J.   G. 
Shovels 

Hubbard   A  Co. 
Shovels.  Power 

AlUs-Chalmers  Mfg.  Co. 

Blaw-Enox   Co. 
Signals.  Car  Marker 

Nichols-Lintern   Co. 
Signals,  Car  Starting 

Consolidated  Car  Heating  Co. 

Electric  Service  Supplies  Co. 

National   Pneumatic  Co. 
Signal  Systems^  Block 

Electric   Service   Supplies  Co. 

Federal  Signal  Co. 

Nachod  Signal  Co.,  Inc. 

C.  S.     Electric    Signal    Co. 
Wood  Co..  Chas.  N. 

Signal  Systems.  Highway  Crossing 

Nachod  Signal  Co..  Inc. 
U.  S.  Electric  Signal  Co. 

Slack  Adjusters 

(See   Brake  Adjusters) 

Stag 

Carnegie   Steel   Co. 
Sleet  Wheels  and  Cotters 
Anderson  Mfg.   (^o..   A.   A  J.  M. 

Bayonet   Trolley  Harp  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Drew  Electric  A  Mfg.  Co. 

Electric  Railway  Equipment  Co. 
Holden  A  White,   Inc. 
More-Jones  Brass  A  Metal  Co. 
Nuttall    Co..    R.    D. 

SnoW'Plows.   Sweepers   and   Brooms 

Brill   Co.,   The  J.   Q. 
Columbia  M.   W.   A  M.   I.  Co. 
McGuire-Cummings     Mfg.     Co. 

Soldering    and     Brazing     Apparatus 
(See     Welding     Processes     and 

Apparatus) 
Speed  Indicators 

Johns-Manville  Co.,  H.  W. 

Speed  Transformers 

Poole  Engineering  &  Machine  Co. 

Spikes 
American    Steel    A    Wire   Co. 

Splicing  Compounds 

Johns-Manville  Co..  H.  W. 
Standard    Woven    Fabric   Go. 

D.  8.  Rubber  Co. 
Westinghouse   Elec.    A   Mfg.    Co. 

Splicing  Sleeves.      (See  Clamp*  and 

Connectors) 
Springs.  Car  and  Truck 

American    Steel    A    Wire   Co. 

Bemis    Car    Truck    Co. 

Brill    Co.,    The    J.    G. 

Standard    Steel   Works   Co. 

Sprinklers,  Track  and  Road 

Brill  Co.,  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.   Louis  Car  Co. 

Steps,  Car 
American  Mason  Safety  Tread  Co. 
Universal   Safety   Tread   Co. 

Stokers,  Mechanical 
Babeock  A  Wilcox  Co. 
Green    Engrg.   Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Storage    Batteries.       (See    Batterle*, 
Storage) 

Strand 
Roebling's  Sons  Co..  J.   A. 

Straps,  Car,  Sanitary 
Holden  A  White.   Inc. 

Structural  Iron.      (See  Bridges) 

Superheaters 
Babeock    A    Wilcox    Co. 
Locomotive    Superheater   Co. 
Power    Specialty    Co. 

Sweepers,  Snow,      (See  Snow  Plow*. 
Sweepers  and  Brooms) 

Switch  Stands 

Indianapolis    Switch    A    Frog   Co. 
Ramapo  Iron  Works 
Wharton.  Jr.,  A  Co..  Wm. 

Switches,  Lock 
Weiss  Switch  Lock  Co. 

Switches,  Track.      (See  Track 

Special   Work) 
Switches   and   Switchboards 

AllisChalmers  Mfg.  Co. 
Anderson   Mfg.   Co..    A.    A   J    >M 
Electric    Service    Supplies    Co 
(Seneral    Electric   Co. 
Nichols-Lintern    Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Tampers.  Tie 
Ingersoll-Band    Co. 

Tanks.  Ash  and  Cold  Storage 

Green    Engineering    (^o. 

Tanks,    Oil    Storage 

Milwaukee  Tank  Works 

Tapes  and  Cloths.  (See  Insulating 
Cloths.  Paper  and  Tape) 

Telephones  and  Parts 

Electric    Service     Supplies    Co. 

Terminals  Cable 

Standard  Underground  Cable  Co. 

Testing,  Commercial  and  Electrical 

Elee'l  Testing  Laboratories 

Testing  Instruments.  (See  Instru- 
ments. Electrical  Measuring, 
Testing,    etc.) 

Thermostats 
Consolidated    Car    Heating    Co. 
Gold   Car  Heating   A   Lighting   Co 
Holden    &   White.    Inc. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting  Tools 
Williams  A  Co..  J.  H. 

Ticket  Choppers  and  Destroyers 

Electric    Service    Supplies    Co. 

Ties,  Mechanical 
Dayton   Mechanical   Tie   Co. 

Ties  and  Tie  Rods,  Steel 

American  Bridge  Co. 
Barbour-Stockwell    Co. 
Carnegie    Steel    (jo. 
International     Steel     Tie    Co. 

Tie  Plates 

Cambria  Steel  Co. 

Midvale   Steel   A  Ordnance  Co. 

Ties,  Wood  Cross.  (See  Poles,  Ties, 
Posts,  etc.) 

Tool  Holders 
Williams  A  Co..  J.  H. 

Tool  Steel 

Carnegie   Steel  Co. 
Tools.  Track  and  Miscellaneous 
American  Steel   A  Wire  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric   Service   Supplies   Co. 
Hubbard   A  Co. 

Johns-Manville  Co..   H.   W. 

Klein  &  Sons.  Mathias 
Railway  Track-work  Co. 

Torches,  Acetylene.  (See  Cutting 
Apparatus) 

Towers  and  Transmission  Stmctnres 

American  Bridge  Co. 
Archbold-Brady  Co. 
Bates  Expanded  Steel  Truss  Co 
Westinghouse  Elec.   A  Mfg.  Co. 

Tower  Wagons  &  Auto  Trucks 

McCardell  A  Co.,  J.  R. 

Track.  Special   Work 
Barbour-Stockweil   Co. 
Cleveland  Prog.  A  Crossing  Co. 
Columbia    M.    W.    A    M.    I.    Co. 

Indianapolis    Switch    A    Frog    Co 
New  York  Switch  A  Crossing  Co' 
Ramapo  Iron  Works 
St.  Louis  Prog   A  Switch  Co. 

Wharton,  Jr.,  A  Co..  Wm. 

Transfers    (See  Tickets) 
Archbold-Brady  Co. 

Transfer  Tables 

Allis-Chalmers  Mfg.  Co. 

Transformers 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Treads.  Safety,  Stairs,  Car  Steps 
American  Mason  Safety  Tread  Co. 
Universal    Safety   Tread  Co, 

Trolley   Bases 

Anderson  Mfg.  Co..  A.  A  J    M 

Electric    Service    Supplies    Co. 

General    Electric    Co. 
■  Holden  A  White.   Inc. 
Holland  Trolley  Supply  Co. 

More-Jones    Braes   A    Metal   Co. 

National  Railway  Appliance  Co. 

Nuttall   Co..    R.   D. 

Ohio     Brass    Co. 

Trolley  Bases.  Retrieving 
Holden    A    White,    Inc. 

Trolleys  and  Trolley  Systems 
Ford  Chain  ^Ipck  A  Mfg.  Co. 


Trolley  Shoes 
Holden    A    White,    Inc. 
Miller  Trolley  Shoe  Co. 

Trolley  Wheels.      (See  Wheels, 

Trolley) 
Trolley  Wire 

American  Steel  A  Wire  Co. 

Roebling's   Sons   Co..    John   A^ 

Borne  Wire  Co. 

Trucks,  Car 

Bemis    Car    Truck    Co. 
Brill   Co.,   The   J.   G. 
McGuire-Cummings  Mfg.  Co. 
St.    Louis    Car    Co. 

Tubing,  Steel 
National  Tube  Co. 

Turbines,  Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Terry    Steam   Turbine  Co, 
Westinghouse    Elec,    A    Mfg.    Co. 

Turbines,  Water 

AlUs-Chalmers  Mfg.  Co. 

Turnstiles 
Perey  Mfg.  Co.,   Inc. 

Vacuum  Impregnation 

AlUs-Chalmers  Mfg.  Co. 

Valves 
Ohio    Brass    Co. 
Westinghouse   Traction   Brake  Co 

Varnishes.      (See  Paints,  etc.) 

Ventilators,  Car 
Brill  Co..    The  J.   6. 
Holden    A    White.    Inc. 
National  Railway  Appliance  Co. 
Nichols-Lintern     Co. 
Railway  Utility  Co. 
St.   Louis  Car  Co. 

Vises,  Pipe 
Williams   A   Co.,   J.    H. 

Voltmeters,      (See  Instruments) 

Waste  Saturation   Systems 
Milwaukee  Tank  Works 

Water      Softening      and      Purifying 
Systems 
Scaife  A   Sons  Co.,  Wm,   B. 

Welding  Processes  and   Apparatus 

Electric  Railway  Improvement  Co. 
General     Electric     Co. 
Indianapolis    Switch    A    Frog   Co 
Metal    A   Thermit   Corp. 
National   Ry.   Appliance  Co. 
Westinghouse    Elec.    A    Mfg.    Co. 

Welders,  Portable  Electric 
Electric  Railway  Improvement  Co 

Wheel    Guards,      (See    Fenders    and 
Wheel  Guards) 

Wheel      Presses, 
Tools) 

Wheels,  Car,  Cast  Iron 

Bemis  Car  Truck  Co. 

Wheels,  Car,  Steel  and  Steel  Tired 
Bemis    Car    Truck    Co. 
Carnegie    Steel    Co, 
Standard  Steel  Works  Co. 

Wheels,  Trolley 
Anderson    Mfg.    Co..    A.    A    J.   M 

Bayonet  Trolley  Harp  Co. 
Columbia  M.  W.  A  M.  I.  Co. 

Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Eureka    Co. 
General     Electric    Co. 

Holland  Trolley  Supply  Co. 

Johns-Manville  Co..  H.  W. 
More-Jones    B.     A    M.    Co 
Nuttall  Co..   B.  D. 
Star   Brass  Work* 

Whistles.  Air 
(}eneral   Electric  Co. 
Ohio  Brass  Co. 
Westinghouse   Traction    Brake  Co- 

Wire  Rope 
American    Steel    A    Wire    Co. 
Roebling's  Sons  Co.,  John  A. 

Wires  and  Cables 
Aluminum  Co    of  America 
American    Elee'l    Works 
American   Steel   A   Wire  Co. 
Bridgeport    Brass    Co 
DAW  Fuse  Co, 
General   Electric  Co, 
Roebling's  Sons  Co..  John  A. 
Rome  Wire  Co. 

Standard  Underground  C.tble  Co. 
Westinghouse    Elec.    A   Mfg.    Co, 

Wood   Preservatives 

Lindsley   Bros,   Co. 

Woodworking   Machinery 

AlUs-Chalmers  Mfg.  Co. 

Wrenches 
William*   A  Co^i.'mf 


(See      Machine 
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NUTTALL 

TROLLEY  HARPS 

STRONGLY 
made  of  malleable 

iron     frames     with 

rolled      steel      shanks. 

The      simplest,      most 

practical    and    efficient 

methods  of  holding  the 

parts  in  place  with  the 
greatest  protection  from  wear  are  employed — 
axle  pins  with  low  frictional  resistance;  phos- 
phor-bronze springs  protected  from  wear  by 
removable  contact  washers  and  also  by  their 
position,  all  combine  to  make  Nuttall  harps 
the  highest  possible  with  the  demanded 
durability. 

R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


|;Girder  Rail 

Type 

Contact 


SAVE 

at  your 

Rail 

Bonds 


Bond  Testing:  with  a  ROLLER-SMITH 
Bond  Tester  is  easy,  quick,  accurate 
and  low  in  cost.  Simply  drop  the  con- 
tact bar  on  the  rail,  rock  il  back  and 
forth  a  few  times  to  obtain  a  g^ood  con- 
tact, turn  the  hard  rubber  button  until 
the  small  pointer  is  at  zero,  then  read 
the  resi  stance  of  the  bond  direct  in 
units  of  feet  of  rail.  That's  all  there  is  to  it. 
Learn  the  exact  condition  of  your  bonds  and  whether  or 
not  you  are  using:  too  much  current  for  car  operation  or 
paying:  too  much  for  power  generation — or  both. 
Send    for    Balletins    No.    ^00    and    '^01 


I  I  Roller-Smith  Co. 

I  I  233  Broadway 

I  I  New  York 

i  E  Works:   Bethlehem,  Penna, 

I  =  CHICAGO 

I  I  Monadnock  Block 

I  i  CLEVELAND 

I  E  WlUiamson    Bldg. 

I  =  DETROIT 

I  =  Majestic    Bldg. 

I  I  Other  offlces  in  principal  cities 

imiiimmmmiiiiiiiMiiimiiiiiinmiiiirMiimMiiinmniiitiiniuiiniiiiiiiiimnitMiiiimiiMiiiimiiiii^^^^^^  ^iiimiiiimiiimiiiiuiiiuMinmniimiiiimiimmmniiimiiruiiimiiiiiMiniiiinirrmiriiiiiimiiimiiiimiiiiMnuMiiimiiiim 
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I    The  Kalamazoo  Trolley  Wheels    |  |  MODQANITE' 


ll<tt#al1 


EVERY  GEAR  REGISTERED 


have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS   IN  THE   WORLD. 


THE  STAR  BRASS  WORKS  I 

I  KALAMAZOO.  MICH.,  U.  S.  A.  I 

ItiiiiniiiiimiiiiimiiiiniiiiiiniiiiiiiiuiniriiMiiiiiiiiiiiiiiriiiiiiuniiiiiriiiniiuMniiiiiMinriiinnniiniiMnniiiiirniiiimiiim 

timmiiMiiiiiimniimiiiiimniirmiiirmiiiimiiiiiinnuMMiiiMiiiniimiiiimiiiiiMHiiiiMiiiiiiiiiiiiimiiiiiiiiiiiiiMM 


THE  Binxm 

Are  you.  ^^itiaA  -IKe 


'IKurtooif  Tfaa 
Boole    a«'  jiVS'u.ed. 


THE     MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  Factory: 
519  WestsSlh  St.,  New  York  City. 
mSTRICT     AGENTS:     Lnwls  & 
Roth.  Philadelphia.  Electrical  Kn- 
glaefirlng  «fe  Mfg.  Co.,  Plttaburgh. 
W.  T..  Rose  F-quipment  Co.,  St, 
I.oiils.  Mo  Herzog  Electric  & 
Engineering  Co.,  Ran  Francis- 
co, Cal.  W.  R.  Hendrey  Co.. 
.Seattle,  Wash.  Charles  Farn- 
bam,  I.oa  Angeles,  Cal. 


w 


ITH  absolute  sincerity  we  make  the  statement   that  AJAZ 
BULL  BABBITT  is 

Physically   and   Chemically   the 

Scientifically     Correct     Babbitt. 
"Most  dependable — Most  economical.** 


THE  AJAX  METAL  COMPANY 


Established  1880 


Main  Office  and  Works:  Philadelphia,  Pa. 
Southern  Plant:  Birmingham,  Ala. 


I  ll/l 
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B.  A.  Hweman,  Jr..  Prtaldent:  Charle*  C  Castle,  Firm  Vice  President: 
Fred.  C.  1.  Dell,  Secretary:  HaroIdA.  Hegeman.  Vlce-Pre«ldenr  and  Trea»- 
urer.  Fred  C.  Dunham,  AHlstant  to  Preslaeot;  W.  C.  Lincoln.  Enclneer 

NATIONAL  RAILWAY 
APPLIANCE  COMPANY 

M  East  42d  St.,  NEW   YORK  CITY 

Hegeman-Castle  Corporation,  ChleaRO 
National  Railway  Appliance  Co.,  Washington.  P.  C. 

RAILWAY  SUPPLIES 

SeUintt  Agents  for  Tool  Steel  Gears  and  Pinions.  Johnson  Fare  Boxes. 
Perry  Side  Bearings,  Hartman  Centering  Center  Plates,  Vulcan 
On«-xnan  Kerosene  Furnace,  Garland  Ventilators,  Electric  Arc 
Welders,   High   Class  Railway  Varnishes  and  Enamels 

Special  Auenu  for  Tool  Steel  Gear  <k  Pinion  Co..  Johnson  Fare  Box  Co.. 

C.  &  C.  Electric  &  Mfg.  Co,,  Holden  &  White.  Inc.  General  AgenU  lor 
Anglo-American  Varntah  Co.   Eaatern  Agents  for  Union  Fibre  Co. 
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UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 

Universal  Safety  Tread  Company 

Waltham,  Maas. 
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I     Philadelphia,   Akron   and  St,  Joseph  say  it  is  the  beat  thin*  anr  i 

i     put  on  a  car  to  promote  safety  and  economy.  | 
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VAN    DORN   COUPLERS 

are  made  for  every  condition  and  requirement    M.C. 
B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  type*. 


I         VAN  DORN  COUPLER  GO.         f 
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They  Don't  Get  Hot  When 
Gurney  Bearings  Are  Used 

Service  in  the  Journal  box  of  a  heavy,  high-speed  car 
is  one  of  the  supreme  tests  of  a  ball  bearing's  ability  to 
keep  cool,  which  means  no  friction — - 

of  its  capacity  for  carrying  loads  and  withstanding 
stresses  and  strains,  also  its  endurance  under  con- 
tinuous service  without  frequent  break- 
downs, repairs,  lubrication,  etc. —  which 
means  lower  cost  of  maintenance,  less 
loss  of  time  and  longer  life  of  equipment. 

The  fact  that  Gurney  Ball  Bearings  are 
successfully  used  in  such  service  is  proof 
positive  that  they  meet  the  test  satis- 
factorily. 

Adopt  these  ball  bearings  and 
journal  boxes  for  your  cars  and 
forget  your  bearing  troubles. 

Gurney  Ball  Bearing  Co. 

Conrad    Patent    Licensee. 

255  Jamestown,  N.  Y. 
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If  the  Peter  Witt  Car 

could  speak 


The  Front-entrance,  Center-exit  Car,  •with 
conductor  at  center,  furnishes  a  loading 
area  of  practically  one-half  of  the  car.  A 
car  measuring  50  ft.  over  all,  has  a  seating 
capacity  of  56.  Adaptable  to  multiple-unit 
operation.  Alviays  ready  for  one-man  op- 
eration. 


HIS  is  what  it  would  say: 

I  am  the  car  for  crowded  cities. 

My  work  is  to  carry  men  and  women  to  their  work  in 
the  morning  and  home  again  at  night  more  quickly 
than  ever  before. 

I  can  do  it  because  my  passengers  enter  or  leave  two 
at  a  time  in  a  quick,  uninterrupted  stream.  Then  I 
am  off  again  before  an  ordinary  car  would  be  half 
through  taking  on  or  letting  off. 

I  gain  minutes  at  the  busy  corners  and  seconds  at  other 
stops.     I  double  the  capacity  of  terminals. 
The  line  where  I  operate  must  have  no  slow-coach. 
To  keep  up  my  pace  my  ma,tes  must  be  like  me  for  I 
am  a  schedule  reducer. 

I  am  the  car  for  double-quick  service. 


THE  J.  G.  BRIII.  COMPANY 
PHILADELPHIA,  PA. 

G.    C.    KUHLMAN    CAR    CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,   MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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Mr.  C.  O.  Birney — "This  trade-mark  is  being  placed  on  the 
doors  of  all  of  the?e  cars.  It  identifies  the  car  that  has  identi- 
fied itself  with  the  utmost  in  quality   and  quantity  of  service." 


WHEN  Mr.  Birney  first  put  the  name  "Safety"  on  his  car, 
he  evidently  did  so  with  a  full  realization  that  no  matter  how 
necessary  to  the  welfare  of  the  public  and  the  railway  companies  a 
light-weight  car  adapted  to  one-man  operation  might  be,  it  coiuld 
never  achieve  success  without  achieving  the  highest  degree  of  safety. 

That  the  car  has  "lived  up  to  its  name"  is  a  saying  worthy  of 
much  reiteration. 

The  Birney  Safety  Car  may  primarily  have  been  designed  to  pro- 
duce "more  service  at  less  cost,"  but  certainly  it  has  all  the  evidences 
that  safety  was  the  predominant  idea. 

Because  of  its  service  being  the  acme  of  safety  service,  the  car 
establishes  a  strong  under-current  of  confidence  and  satisfaction  in 
the  mind  of  the  public  and  the  car  men  that  is  always  at  work 
accumulating  good-will. 

And,  of  course,  the  car  is  the  best  liability  insurance  a  company 
can  have. 

The  Birney  Safety  Car  was  well  named. 


THE  J.  G.  BRILL  COMPANY 
PHILADELPHL\,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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The  G-E  258 
In  the  Capital  of  Texas 

The  light  weight  cars  of  the  Austin  Street  Railway  Company  are 
equipped  with  G-E  258  motors. 

Before  the  introduction  of  the  G-E  258,  no  motor  was  available  to 
fill  the  duty  requirements  of  light  weight  cars.  Since  its  first  instal- 
lation the  G-E  258,  with  its  ventilating  features,  low  weight  and 
high  capacity  has  more  than  made  good  in  this  line  of  railway  work. 
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N?  514  Motor 

The  Standard  Railway  Motor 

For  the  Textile  and  Mill  Centers 
of  the  State  of  Maine 

Following  the  example  of — 

The  Philadelphia  Rapid  Transit  Co. 
The  F*ublic  Service  Railways 
The  Pittsburgh  Railways 

The  Boston  Elevated  Railway 
The  Lehigh  Valley  Transit  Co. 

aoid  many  other  railway  companies. 

The  Waterville,  FairBeld  &  Oakland,  and  The  Lewiston,  Augusta 

A  Waterville  Railway  Companies  have  equipped  their  new  cars 

with  double  and  quadruple  No.  514  Westinghouse  Motors. 
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THE  VICTORY  LOAN 

The  Fifth  and  Last 


IFYEBRE^EMTHVITHMMTODIE 
mVllL  NOT  SLEEP 
ifflOPOmLSGROVlN.FlANDERS  FIELDS 


Let^s  Finish  the  Job 


Westinghouse  Traction  Brake  Comi 

General  Offices  and  Works,  Wilmerding,  Pa. 
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You  Can  Use 

Safety  Car  Control  Equipments 

in  the  Largest  Cities 

Fitting  up  either  your  new  or  old  cars  with  Safety  Car  Control 
Equipments  is  just  the  same  as  adding  safety  speed-up  and  labor- 
eliminating  devices  to  a  machine  tool. 

With  our  equipments  on  a  small  car,  you  can  operate  with  one 
employee — man  or  woman — all  the  time  on  any  headway  likely  to 
be  met  in  cities  below  100,000  population. 

With  our  equipments  on  a  large  car,  you  can  operate  with  one  em- 
ployee sixteen  hours  out  of  twenty  in  cities  of  any  size. 

Every  purchaser  of  Safety  Car  Control  Equipments  is  a  booster  for 
them.    May  we  state  the  reasons? 

SAFETY  CAR  DEVICES  CO. 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS  i 

CHICAGO  NEW  YORK  PITTSBURGH  j 

Railway  Exchange   Bldg.  City  Invest.   Building  Westinghouse  Building  | 

CANADA — Canadian   Westinghouse   Co.,   Ltd.,   Hamilton,   Ont.  I 
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Usually  the  ear  is  out  of  line  with  the  trolley  wire  when  it  first 
makes  contact  with  the  hanger. 


With  Ordinary  Hanger — 


the  ear  must  be  backed  ofF- 


which  leaves  a  loose  joint  between  ear 
and  hanger. 


With  O-B  Lock  Hanger 


tight,  solid  joint  between  lock  hanger  and  ear  when 
the  latter  comes  in  line  with  the  wire. 


That  Internal  Loclt  Washer 
Does  It 

Tight,  weatherproof  joint  between  every 
ear  and  every  O-B  Lock  Hanger  cuts  your 
maintenance  cost.  With  the  ordinary  hanger 
there  is  almost  always  a  destructive  see- 
saw action  which  sooner  or  later  strips  the 
sturdiest  threads. 

This  never  occurs  with  O-B  Lock  Hang- 
ers. In  addition  they  have  all  the  essential 
mechanical    and    electrical    characteristics. 

There  are  different  sizes  and  types  shown 
in  O-B  Catalog  No.  17. 

The  Ohio  Brass  Company 

Mansfie'.d,  Ohio 
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April  26,  1919 


MILLER,  OSCAR  F.,  Major,  361st  Inf.  (Deccasei) 

FOR   conspicuous    gallantry  and  intrepidity  above  -and 
beyond  the  call  of  duty  in  aaion  with  the  enemy  near 
Gcsnes,  France,  28  September,  1918, 

After  two  days  of  intense  physical  and  menu!  strain, 
during  which  Major  Miller  had  led  his  battalion  in  the  front 
line  of  the  advance,  thru  the  Forest  of  Argonne,  the  enemy 
was  met  in  a  prepared  position  south  of  Gesnes.  Though 
almost  exhausted,  he  energetically  re-organized  his  battalion 
and  ordered  an  attaclc  Upon  reaching  open  ground,  th« 
advancing  line  began  to  waver  m  the  face  of  machine- gun- 
fire from  the  front  and  Harvks  and  direct  artillery  fire.  Per- 
'sonally  leading  his  command  group  forward  between  his  front 
line  companies,  Major  Miller  inspired  his  men  by  his  personal 
courage  and  they  again  pressed  on  toward  the  hostile  posi- 
tion. As  the  oSiccr  led  iht  renewed  attaclc  he  was  shot  in 
the  right  leg,  but  he  nevertheless  suggered  forward  at  the 
head  of  his  command.  Soon  afterward  he  was  again  shot 
in  the  right  arm  but  he  continued  the  charge,  persoruUy 
icheering  his  troops  on  thru  the  heavy  machine-gun  fire. 
Just  before  the  objective  was  reached  he  received  a  wound  in 
the  abdomen,  vhich  forced  him  to  the  grounj,  bul  he  conlinued  to 
ui^i*f}ts  men  on,  telling  them  to  push  on  to  the  next  rtdge  and  lea-ve 
htm  'where  he  lay.  He  died  from  hii  wounds  a  fer^  days  later. 
Home  address:  Mrs.  Oscar  F  Miller,  wife,  1727  West 
51st  Street,  Los  Angeles,  Cal. 


AMEl^ICAS  IMMORTALS 


We  owe  it  to  Miller  and  to  the  thousands  >vho  went  down  to 
death  on  the  blood-stained  fields  of  France  to  go  through  with 
this  Victory  Liberty  Loan  as  Americans  should. 

Victory  Liberty  Loan  Committet 

METAL  &  THERMIT  CORPORATION 

Successorft  tp  Goldschmidt  Detinning  Co.   and  the  Goldschmidt  Thermit   Co. 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francltco  15  Emily  St.,  Toronto,  Ont. 

7300  So.  Chicago  Ave.,  Cliica(a  1427-1429   Western  Ave.;   Pittsburgh,   Pa. 

Factories  located  at  Chrome.  N.  J.:  Wyandotte,  Mich.;  East  Chicafo,  Ind.;  Jersey  City,  N.  J. 
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The  International  Steel 


Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundatioti^ 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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il 


is  not  phased  by  REVERSE 

CURVES 


This  reverse  curve  at  Arguello  (First)  Avenue  and 
Sacramento  Street,  San  Francisco,  is  wired  in  No.  00 
round  Phono-Electric  Trolley  Wire. 

Curves  are  nasty  places  for  trolley  wire  wear.  Only  a 
tough,  durable,  uniform  wire  should  be  used  at  such  loca- 
tions if  long,  unbroken,  economical  service  is  wanted. 

That  tough,  durable  and  uniform  wire  for  curves  and 
other  jobs  is 

PHONO-ELECTRIC 


Real  Patriots  Will  Wear  This 


Contvr' *Vr  ut. 
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SAVED:  500  KUowatts 


500KW 

Ge/iera/or 

-^^. 

\^^*^^ 

^^if|oa^. 
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500KW 

^ 

kilowaHs 
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"Protected"  Rail  Bonds 

In  a  large  city,  on  one  division  eleven  miles  long,  1500 
kilowatts  were  necessary  to  supply  sufficient  power  for 
operation.  This  required  the  service  of  three  500  kilowatt 
generators. 


V/e  paid  to  send  them  over, 
now  let'*  pay  to  bring  them 
back,  invest  in  the  Victory 
Loan. 


When  this  division  wasrebonded,itwas  found  that 
two  of  the  500  Kw.  generators  were  more  than 
ample  to  carry  the  load. 

Just  think  of  it.  500  Kilowatts  continually  going 
to  waste  under  the  old  system  simply  to  overcome 
the  resistance  of  a  poorly-bonded  track  return. 

This  is  only  one  of  the  losses  directly  traceable  to 
poor  bonding.  When  voltages  become  lower  and 
lower  and  power  costs  increase,  test  out  your  track 
return.  Then  let  us  prove  to  you  that  we  can  keep 
that  voltage  high  and  reduce  your  power  costs 
with  "Protected"  Rail  Bonds. 

The  Bond  with  the  "Shot-Over"  Sleeve  

Eli:ctric  Ser^tce>  Sxji>pi>n:s  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 

PHILADELPHIA  PITTSBURGH  NEW  YORK  CHICAGO 

17th  and  Cambria  Streets      335  Oliver  Building     50  Church  Street      Monadnock  Building 


IF\E  BREAK  F^fHWITHEMVHO  DIE 
lUDltL^'OlSltrp 

joromsGROviK  f-iwBfiFire 
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1 5  to  40  per  cent  increase  in  track  life 
by  keeping  joints  smooth 

The  engineer  of  maintenance  of  way  of  a  large  traction 
company  said  some  time  ago : 

"If  we  start  with  the  new  track  and  keep  the  joints  planed 
we  will  increase  the  life  of  track  from  15  to  40  per  cent  and 
at  the  same  time  will  eflfect  a  saving  in  the  cost  of  making 
repairs  which  wll  be  necessary  if  the  track  is  allowed  to 
just  'run  along.' " 

Reciprocating  Track  Grinders 

provide  an  efficient  and  economical  means  of  grinding  joints 
in  newly  laid  track  to  a  perfect  condition  of  smoothness,  of 
grinding  out  "cups"  which  may  later  appear  at  joints  and  of 
eliminating  rail  corrugations  wherever  that  disease  appears. 

An  increase  of  even  15  per  cent  in  the  life  of  track  means  a 
big  return  on  the  relatively  small  investment  necessary  for 
track  grinding.  Besides  which  there  are  many  other  advan- 
tages in  keeping  track  in  continuously  good  condition. 

RAILWAY  TRACK-WORK  COMPANY 

30th  and  Walnut  Sts.,  Philadelphia 
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"Chicago  Pneumatic"    I  ^^ 
Products 


Pneumatic  Tools 

Electric  Drills 

Air  Compressors 

Oil,  Gas  and 

Steam  Engines 

Vacuum  Pumps 

Rock  Drills 


Chicago 
pneumatic 


Depend  upon  that  Name 


J7 
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In  ^ur  Files? 


The  Kind  of  Data  You  Want  On 

ELECTRIC  WELDING 

Applied  to  Track  and  Rolling  Stock 


The  welding  art  has  received  a  tremendous 
impetus  from  conditions  resulting  from  the 
recent  war.  Most  of  the  repair  work,  under- 
taken chiefly  to  keep  cars  and  equipment  in 
service,  has  been  found  to  result  in  real 
economies.  Many  railways  will  continue 
welding  repairs  even  should  steel  and  iron 
reach  to  low  level  of  pre-war  times.  It  is  in 
line  with  the  keen  interest  of  engineers  in  this 
field  that  we  have  published  the  above  50-page 
book  on  ELECTRIC  WELDING  in  Track 
and  Shop  Repairs.    This  book  covers  several 


different  methods  of  electric  welding  in  the 
treatment  of  cupped  joints,  jointing  and 
bonding  of  city  and  interurban  track- — (both 
Tee  and  Girder  Rails),  building  up  special 
work,  manganese,  shop  welding,  scleroscope 
tests,  electrodes  and  welders.  It  is  fully 
illustrated  with  detail  photos  of  actual 
cross-sections  and  embodies  diagrams,  test 
results,  cost  figures.  Practical  men  will  find 
it  of  excellent  value — the  coupon  saves  time 
in  sending  for  your  copy. 


Send  the  Coupon  below  to 


Indianapolis  Switch  &  Frog  Company,  Springfield,  Ohio 

Gentlemen: — Send    me — copies    of    your  50-page  booklet,  entitled  "Electric  Welding  for  Track    and 
Shop  Repairs." 


Name. . . 
Address . 


Title. 
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Heavy  trains  have  rolled  over  this  culvert 
on  four  tracks  for  1 1  years— 

— and  it  is  in  as  perfect  condition  today  as  when  it  was  installed  in  1908. 
It  is  only  one  of  many  Armco  Iron  Culverts  that  have  been  in  service  for 
ten  years  or  more. 

TkR/ACCIRON  CULVERTS 

Note  how  near  this  culvert  is  to  the  rails.  Every  train  that  has  passed  over 
these  four  tracks  during  eleven  years  has  dealt  this  culvert  sledge  hammer 
blows.  Yet  today  it  shows  no  evidence  of  deterioration. 

It  is  proofs  like  this  which  make  Armco  Iron  Culverts 
the  choice  where  permanence  is  demanded. 


LOOK 
FOR  THE 
TRIANCU 
TRADE  MARK 


There  is  a  manufacturer  in  nearly  every  state  and  in  Canada,  making  genuine 

rust-resisting  ARMCO  IRON  CULVERTS  and  other  products  of  ARMCO  IRON 

such  as  flumes,  siphons,  tanlcs,  road  signs,  roofing,  etc.  Write  for  full  information 

and  nearest  shipping  point  on  products  in  which  you  are  interested. 

ARMCO  IRON  CULVERT  e  FLUME  MFRIASSN. 

TRANSPORTATION  BLDG.  WiiiiiiiJimiiiiiiiniiiiiiiiiii/)  CHICAGO 
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"Sergeant  Burr  Speaking,  Sir'* 


STRAIGHT  FROM  GERMANY 
An  advertisement  originated  and  produced 
for  the  Victory  Liberty  Loan  by  member* 
^  the  American  Expeditioniu7  Force. 


/■^•^HE  war's  over,  but — 
M  ^m  "Sergeant  Burr  speaking,  sir." 
^"■^  It  happened  on  the  drive  from  the  Ourcq 
to  the  Vcslc.  The  kid  had  just  been  made  a  Sergeant 
and  hadn't  time  to  sew  his  new  chevronson  before  he 
was  sprawling  on  the  ground  out  in  No  Man's  Land 
just  before  dawn  with  a  squad  of  signal  corps  men. 
His  job  was  to  set  up  and  maintain  communica- 
tions, under  the  German  machine-gun  fire,  until  his 
unit  advanced.  It  had  been  an  anxious  half-hour  at 
regimental   headquarters  before   the   buzzer  rang. 

"Sergeant  Burr  speaking,  sir," 

Everybody  safe?  None  of  them  safe,  but  they 
were  all  right.  How  far  had  they  gone?  As  far  as 
their  wire  would  reach.  Where  was  Fritz?  About  a 
hundred  yards  away.  What  was  he  doing?  Throw- 
ing over  shrapnel  and  gas,  and  taking  pot  shots 
with  machine-guns.  A  big  bunch  of  machine-guns, 
according  to  Sergeant  Burr.  As  it 
turned  out  later,  there  were  18  nests 
of  them  in  one  little  patch  of  woods. 

At  the  end  of  his  report.  Sergeant 
Burr  was  directed  to  station  one  man 
at  the  telephone,  with  instructions  to 


Finish  the  Job — 

Subscribe  to  the 
Victory  Liberty  Loan 


call  up  every  five  minutes,  then  to  take  the  other 
six  and  make  for  the  nearest  shelter. 

An  anxious  five  minutes  passed.  The  telephone 
buzzed. 

"Sergeant  Burr  speaking,  sir." 

"I  thought  I  told  you  to  take  cover;  what  are 
you  doing  there?" 

"I'll  be  hanged,"  saidi  Sergeant  Burr,  "if  I'll  ask 
any  man  to  stay  in  such  a  place  as  this.  No  other 
change,  sir." 

So  it  was  Sergeant  Burr  who  made  the  reports 
every  five  minutes  in  order  that  regimental-head- 
quarters might  know  that  the  wire  was  still  open. 

Sergeant  Burr  is  still  in  the  Army— and  he  wears 
the  red.  white  and  blue  ribbon  of  the  Distinguished 
Service  Cross  now.  He  is  with  the  A.  E.  F.  guard- 
ing a  bridge-head  along  the  German  border  and 
he's  going  to  stick  until  the  finish. 

The  war's  over,  but — 

"Sergeant  Burr  speaking,  sir." 

He's  speaking  to  you,  sir  —  he's 
speaking  now — he's  saying  that  a 
regular  American  STICKS. 


Victory  Liberty  Loaia 


Space  Contributed  by 


ELECTRIC  RAILWAY  JOURNAL 
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Economy  Railway 
Power  Saving  Meters 

will  hereafter  be  sold  in  eastern  territory  compris- 
ing the  Atlantic  Coast  States  by  the 

National  Railway  Appliance  Co. 

50  East  42nd  Street,  New  York 

This  strong  organization  has  made  engineering 
service  a  factor  in  building  the  prestige  which  it 
enjoys. 

The  same  service  will  now  be  available  to  the  many 
users  of  Economy  Railway  Power  Saving  Meters. 

This  will  now  supplement  the  work  we  are  doing 
to  help  every  customer  get  the  most  out  of  his  in- 
vestment in  Economy  Meters. 

Meter  the  Energy,  That's  What  You  Want  to  Save 

Economy  Electric  Devices  Company 

General  Sales  Agent:  Sangamo  Economy  Railway  Meters 
Old  Colony  Building,  Chicago 


^nininiiiiiiiiniMuiiiiiiiiMiiiiiinniiiKMiiiiriiiinnninntiiiinnMiinttiiiiiinriinitiiiiiiiuiiHiiiiMiiiirininMiiitririiiiuiiiinttMiiiMiinniiiitUMiiitiiiiiiiiiM^ 
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For  PERMANENTLY  good  rail  joints,  weld 
FLAT-ENDED  ABBOTT  PLATES  to  the  rail  bases 


This  recently  developed  and  inexpensive  joint  construction  for  use  espe- 
ciallv  with  high  T  or  girder  rails  laid  in  paved  streets  consists  in  welding 
the  Flat-ended  Abbott  Plate  to  the  rail  flanges  and  riveting  the  splice  bars 
to  the  web. 

Standard  high  T  splice  bars  which  fit  the  fishing  angle,  or  plain  flat  bars 
having  no  contact  with  head  or  flange  of  rail,  may  be  used  with  perfect 
safety,  as  the  bars  do  not  carry  any  of  the  load.  The  welding  is  easily 
accomplished  without  the  use  of  expensive  equipment  and  may  be  applied 
only  to  the  part  of  the  rail  base  between  the  ties  or  may  extend  the  entire 
length  of  the  plate. 

Track  equipped  with  this  type  of  joint  gives  full  sectional  contact  of  the 
rail  ends,  maintains  its  surface  perfectly  and  the  rail  ends  are  held  together 
so  tightly  that  the  joint  becomes  invisible  on  the  wearing  surface.  The 
welding  gives  an  absolute  electrical  bond  and  eliminates  the  necessity  of'- 
special  bonding. 

The  flat  end  surfaces  of  this  type  of  Abbott  Plate  leave  the  joint  clear  so 
that  the  paving  can  be  made  to  fit  up  against  the  track  without  having  to 
use  special  blocks  or  bricks. 

This  and  other  shapes  of  Abbott  Rail-Joint  Plates  are 
fully  described  and  illustrated  in  our  booklet 
"Improved  Track  Appliances,"  which  will  be  sent  on 
application. 


lockawonng  Steel  fimpany 


LACKAWANNA,  N. 

Y. 

^^                               ATLANTA 

DETROIT 

^^^                        BOSTON 

NEW  YORK 

^^^^^                BUFFALO 

PHlL.\DliLPHL\ 

^^^^^^ 

ST.  LOUIS 

^^^^^^^ 

SAN'  FRANCISCO 

^^^^T                  CLBVKLANl) 

BLILTlIKEABRIIXiE' 
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National  Pneumatic 
Door  and  Step  Control 
has  brought  the 
Laborless  Car 


The  curse  of  Adam  has  been  lifted 
off  of  the  electric  car  platform  by 
National  Pneumatic  Door  and  Step 
Control  which  has  put  intelli- 
gence before  physique,  brain  before 
brawn. 

On  subway  and  elevated  cars  Na- 
tional Pneumatic  Control  reduces 
the  duties  of  the  guard  to  that  of  an 
announcer.  On  surface  cars  Na- 
tional Pneumatic  Control  reduces 
the  duties  of  the  conductor  to  that  of 
a  cashier. 

Could  your  platform  problem  be 
made  simpler  than  this? 


INC. 


NATIONAL  PNE^.'S^UIC  COMPANY 

%' 


50ChurcK5t  Now  York 


515LafIih  5t.  Chic^o 
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The  Electric  Railway  Industry 
is  "coming  back'' 

AS  A  GREAT  NATIONAL  INSTITUTION, 
essential  to  modern  civilization,  it  cannot  fail  to 
do  so.  Present  conditions  will  change.  The  in- 
dustry must  and  will  progress.  Years  of  opti- 
mism, activity  and  expansion  lie  before  us. 

AN  IMPORTANT  ELEMENT  in  the  return 
of  prosperity  on  an  abiding  basis  is  the  widest 
possible  dissemination  among  electric  railway 
men  of  information  that  will  help  them-  to  im- 
prove their  service,  their  finances  and  their  pub- 
lic relations. 


P 


RACTICAL  HELPS  for  the  Electric  Railway  Shop,  Track, 
Power,  Line  and  Rolling  Stock  Depattments  supplies  this  type 
of  information  in  abundant  measure. 

It  is  a  new  book,  written  out  of  the  experiences,  investigations  and 
observations  of  men  of  recognized  ability  and  of  the  highest  standing 
in  the  industrj-. 

COMBINING  the  authoritativeness  of  a  textbook  with  the 
serviceableness  of  a  handbook  of  present-day  practices,  it  covers 
the  whole  range  of  physical  equipment — operation  and  mainte- 
nance, fundamental  principles  and  practical  methods,  materials  and 
appliances,  organization  and  department  economies. 

Presenting  29  important  articles  that  were  followed  with  keen 
interest  by  the  thousands  of  executives,  engineers,  operating  and  non- 
technical men  who  first  read  them  in  Electric  Railway  Journal — 
it  is  a  book  that  belongs  on  the  desk  of  every  electric  railway  official 
or  department  head. 

THE  BOOK  may  be  secured  in  combination  with  a  subscription 
— either  new  or  a  renewal — to  Electric  Railway  Journal,  whose 
news,  week  by  week,  of  the  thought,  activity,  practice  and  pro- 
gress of  the  great  industry  which  it  serves,  is  now,  more  than  ever, 
of  vital  necessity  to  the  men  whose  brains  and  energy  will  rehabilitate 
electric  railways. 

To  make  sure  of  YOUR  copy,  write  your  name  and  address  in 
the  coupon  below,  tear  it  off,  and  mail  it  without  delay. 
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Both  Advertiser  and  Reader 
Must  Be  Satisfied 

Naturally  you  are  interested  not  only  in  the 
INCOME  from  your  car  card  space  but  also 
in  the  STABILTY  of  that  income.  It  is  be- 
cause COLLIER  SERVICE  concerns  itself 
so  thoroughly  with  satisfying  its  clients  that 
the  railway  company  is  assured  a  permanent 
income  uninfluenced  by  fluctuating  busi- 
ness conditions. 


00^^^^' 


Candler  Building 
220  West  42nd  Street,   New  York  City 
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See  it  through! 

We  tackled  a  big  job  on  April  6,  1918. 

We've  finished  part  of  it. 

Now  we  are  asked  to  "see  it  through." 


The  men,  thousands  of  them,  who  gave  their 
all  in  Flanders,  at  St.  Mihiel,  in  the  Argonne 
— they  "saw  it  through" — went  to  the  finish 
— unflinchingly,  unhesitatingly. 

They  expect  us  to  do  our  part  equally  well- 

They  expect  us  to  finish  this  thing  we  have 
tackled,  and  finish  it  unitedly,  gloriously,  as 
they  finished  theirs. 


B'  TflT'iilBBi ' 


In 


memor}'^ 


of  th 


em,  can  we 


fail? 


lit 

IFYl,l)l(lAi\i;\iill^ililMM¥HODlE 
m  ¥111.  NOT  SLEEP 
TyOPOmESGROVINRANDERSFIELK 


Get  back  of  the 


VICTORY  LIBERTY  LOAN 


— and  "see  it  through"! 


lockawttnng  5>tccl  fempany 

LACKAWANNA,  N.  Y. 
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DAVIS 
STEEL  WHEEL 


SJElmVlC£ 


"li 


The  hard,  tough 
rim  and  the  soft 
steel  plate  and 
hub  are  the 
reasons  why  it 
withstands  the 
shock  of  cross- 
overs. 
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American  Troops 

Entered  Los  Angeles 

In  1846 


Contrast  in  your  mind  the  condition  of  the 
little  hamlet  at  that  time  as  shown  in  the  above 
illustration,  with  the  great  busy  city  of  today. 

And  then  consider  that  the  foundation  of  the 
transformation  from  a  quiet  little  village 
sleeping  in  the  California  sunshine  to  an 
energetic  center  of  hustling  commerce  has  been 
cemented  by  the  advantages  that  spring  from 
adequate  modern  transportation  methods. 


The  great  transcontinental  railway  lines  that 
link  Los  Angeles  with  every  section  of  the 
country,  the  efficient  street  railway  cars  that 
carry  its  citizens  rapidly  to  and  fro  in  their  daily 
pursuits,  the  converging  interurban  lines  with 
their  sixty  -  mile  -  an  -  hour  cars  that  tap  the 
country  for  miles  around  bringing  produce  and 
trade,  are  nearly  all  served  by 


Galena  Oils  and  Galena  Service 

Adequate  rapid  transit  service  has  been  a 
big  factor  in  the  upbuilding  of  Los  Angeles, 
and  Galena  Service  has  been  a  big  factor  in 
the  progress  of  transportation  methods. 

Galena-Signal  Oil  Co. 

Franklin,  Pa. 
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Five  Years'  Service 

and  not  a  break! 

Form  P  Porcelain  Trolley  Suspen- 
sions, 40,000  of  them,  have  been  in 
use  for  over  five  years  and  not  one 
has  been  broken  in  service. 


Porcelain  lasts  indefinitely  when  ex- 
posed to  the  weather  as  against  un- 
protected moulded  compound  which 
will  crack  and  disintegrate  in  time. 
Note  the  metal  guard  in  the  Form  P 
suspension  which  protects  the  porce- 
lain insulation  from  being  broken  by  a 
chance  blow  from  the  trolley  wheel. 

The  Form  P  suspension  was  especial- 
ly designed  for  high  voltage  systems 
where  ample  insulation  is  necessary  to 


prevent  charging  of  guy  wires.  It  can 
be  used  with  either  trolley  or  panto- 
graph collectors.  Generous  propor- 
tions of  the  porcelain  body  make  it 
adequate  to  support  any  strain  that 
will  be  put  upon  it,  while  the  specially 
designed  stud  will  not  pull  loose  under 
6000  pounds  load.  A  long  creeping 
surface  between  metal  parts  is  secured 
by  two  petticoats  and  a  thick  wall  of 
porcelain. 


G-E  LINE  MATERIAL 
Can  be   shipped   promptly   from  stock 


General 


General  Office 


Co 


Electric 
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Feel  an  Individual  Responsibility 
for  the  Victory  Loan 

EVERYONE  was  happy  on  Nov.  11  last,  when  the 
armistice  was  declared.  The  war  was  over  and  the 
principles  for  which  we  entered  it  were  safe.  But  the 
signing  of  the  armistice  did  not  end  our  part  in  the 
conflict  for  liberty.  The  success  of  the  Victory  Loan  is 
the  most  immediate  duty  which  remains:  We  must  see 
it  through,  and  this  can  be  done  only  if  each  person 
responds  so  far  as  he,  or  she,  can,  as  with  the  preceding 
loans.  It  is  this  appeal  of  Liberty  to  the  country  to 
keep  the  faith,  which  is  pictured  in  our  colored  insert 
of  this  week.  We  must  make  certain  that  the  fruits  oi 
victory  are  not  only  won  but  kept,  and  this  can  be  done 
only  by  strengthening  our  national  treasury,  by  stimu- 
lating business,  by  placing  our  utilities  on  a  firm  founda- 
tion and  by  co-operative  effort  in  all  directions  by  which 
this  country  may  recoup  through  industry  and  thrift  the 
losses  which  it  suffered  through  the  war. 

Do  you  wonder  why  we  mention  all  these  points  to- 
gether? Simply  because  national  prosperity  demands 
not  only  that  the  Victory  Loan  be  taken  up,  but  even 
more  that  it  get  without  delay  into  the  proper  hands. 
The  loan  will  not  benefit  the  country  to  the  highest 
degree,  unless  the  bonds  are  widely  distributed  in  the 
hands  of  the  public.  The  banks  must  not  be  expected 
to  provide  all  the  funds. 

The  member  banks  of  the  Federal  Reserve  System 
alone  had  at  the  end  of  1918  more  than  20  per  cent  of 
their  total  loans  and  investments  (exclusive  of  fixed 
investments)  tied  up  in  United  States  war  paper.  The 
amount  of  such  paper,  of  course,  has  a  direct  effect 
upon  the  current  rates  of  interest  for  commercial  loans. 
Hence,  if  the  banks  are  to  finance  at  reasonable  rates 
the  public  utilities  and  the  scores  of  other  businesses 
which  urgently  need  development,  the  public  should  not 
compel  the  bankers  to  tie  up  several  billions  more  in 
government  securities.  ' 

Through  the  co-operation  of  the  banks,  their  de- 
positors and  the  general  public  can  take  the  greater 
part  of  the  Victory  Loan  and  pay  for  it  out  of  a  year's 
income.  Such  assistance  the  banks  can  and  will  gladly 
give,  but  the  public  must  do  the  rest.  Help  restore  the 
nation's  prosperity  while  paying  its  bills. 


Brighten  Up  the  Shop 

Grounds  With  a  Bit  of  Color 

MEN  who  work  in  the  electric  railway  shop  or 
power  house  are  just  as  human  as  those  who  work 
in  starched  linen  and  spend  their  time  in  swivel  office 
chairs.  Being  human  they  like  flowers  and  will  work 
better  when  they  associate  their  work  with  the  attrac- 
tiveness of  a  garden,  large  or  small  as  the  circumstances 
permit.  This  fact  needs  no  argument.  Why  is  not  more 
done  in  a  practical  way  to  exemplify  it? 


In  last  week's  issue  of  this  paper  a  short  article  was 
printed  giving  some  detail  of  what  the  Schenectady 
Railway  is  doing  to  beautify  the  plots  on  which  its  sub- 
stations are  situated.  This  work  is  the  result  of  the 
conviction  and  persistence  primarily  of  one  man,  but 
the  whole  organization  is  pleased  to  co-operate  with  him 
and  all  are  proud  of  the  result.  Here  then  is  the  first 
requisite — some  one  who  will  make  it  his  job  to  put  a 
planting  scheme  across.  A  volunteer,  in  general,  will 
get  the  best  results.  The  second  thing  is  to  have  a 
plan,  which  might  well  be  prepared  in  co-operation  with 
all  the  flower  lovers  available.  When  such  a  plan  is 
made  well  ahead  of  requirement,  the  plants  cost  little. 
Finally,  persistence  in  caring  for  the  plants  must  be  in- 
sisted on.  Plants  are  sensitive  to  care;  they  respond 
marvelously  to  intelligent  attention 

Let's  make  the  waste  spaces  around  the  railway  build- 
ings blossom  this  year  as  a  sign  of  gratitude  for  victory 
and  peace,  if  for  no  other  reason  1 


Are  There  Any  Mitigations 
to  a  Receivership? 

AS  RECEIVERSHIPS  are  becoming  more  common 
among  electric  railways  it  is  worth  while  to  con- 
sider whether  there  is  any  bright  side  to  such  a  condi- 
tion. In  the  first  place,  a  company  which  goes  into  the 
hands  of  a  receiver  is  at  least  freed  from  that  mocking 
phrase:  "The  worst  is  yet  to  come."  When  the  courts 
take  charge  the  crisis  has  arrived.  The  public  is 
brought  up  with  a  sharp  turn  to  a  realization  of  the 
fact  that  the  railway's  cries  of  "Wolf,  wolf"  were  true 
after  all;  stockholders  begin  to  see  that  loss  of  their 
equity  is  worse  than  postponement  of  dividends,  and 
employees  are  sobered  by  the  prospect  of  a  reduction  in 
staff  if  not  the  disbanding  of  the  force  and  the  dis- 
membering and  sale  of  the  property. 

The  receiver  comes  to  his  task  armed  with  powers 
vastly  in  excess  of  those  possessed  by  the  most  able  and 
courageous  manager.  He  is  armed  to  cut  through  preju- 
dice, politics  and  precedent  instead  of  going  around 
them  or  of  standing  at  bay  among  a  host  of  conflicting 
interests.  He  can  postpone  a  thousand  and  one  litiga- 
tions if  it  appears  that  the  money  can  be  spent  other- 
wise to  better  immediate  advantage. 

One  would  expect  that  a  receiver  would  retain  the 
local  executive  as  his  right  arm.  Yet  this  is  not  always 
the  case,  although  that  fact  is  not  necessarily  a  reflec- 
tion upon  the  manager  retired.  It  is  his  misfortune 
not  his  fault  if  he  has  been  obliged  to  act  against  his 
personal  judgment  in  refraining  from  giving  more  serv- 
ice or  carrying  out  other  reforms.  Likely  enough  when 
the  receiver  arrives  he  will  find  that  the  manager  long 
became  discouraged  in  making  suggestions  to  an  obdur- 
ate board  of  directors.  As  a  result,  the  local  public  will 
not  have  the  necessary  faith  in  his  promises  even  under 
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a  receivership,  unless  backed  up  or  inaugurated  by  other 
men  who  come  well  recommended. 

This  accounts  for  the  rise  of  the  electric  railway  ex- 
pert or  consultant.  He  is  the  specialist  where  the  local 
manager  is  the  family  physician.  He  comes  to  the  task 
equipped  with  experience  in  handling  certain  types  of 
railway  disease  among  a  large  number  of  patients.  Like 
the  receiver,  he  is  not  bound  by  local  conditions  nor  has 
he  been  so  close  to  the  daily  detail  drudgery  that  he 
cannot  see  the  possibilities  of  economy  in  cost  or  of  in- 
crease in  traffic.  The  greatest  traction  expert  in  the 
world  would  soon  lose  his  usefulnes.^'..  if  within  five  min- 
utes he  had  to  advise  a  foreman  how  to  wire  some  lamps 
and  then  confer  with  a  banker  over  the  telephone  on 
the  meaning  of  a  million-dollar  wage  increase!  There- 
fore, a  wise  receiver  will  not  only  secure  the  benefit 
of  specialists  but  will  insist  that  the  executive  of  the 
recovered  property  be  given  powers  that  will  permit 
him  to  leave  the  smaller  things  to  smaller  men. 


Keeping  the  Mind  Focused 

on  Transportation  Fundamentals 

NEVER  in  the  historj-  of  the  electric  railway  in- 
dustry have  there  been  so  many  plans  for  improv- 
ing electric  railway  service  and  putting  the  whole  busi- 
ness on  a  more  rational  basis  than  at  present.  Scheme 
follows  scheme  with  such  rapidity  that  unless  the  few- 
fundamentals  are  held  clearly  in  mind  confusion  is  apt 
to  result.  These  fundamentals  are  that  the  public  de- 
sires to  ,be  transported  with  the  greatest  possible  fre- 
quency and  speed,  in  comfort  and  safety,  and  at  a  rea- 
sonable cost.  As  a  standard  in  determining  these  things 
it  will  use  a  combined  picture  of  all  other  available 
means  of  transportation.  Many  times  undoubtedly  this 
standard,  which  will  vary  somewhat  in  the  minds  of 
different  individuals,  will  be  set  higher  than  it  is  pos- 
sible for  the  electric  railway  to  attain.  It  is  then  ob- 
viously the  duty  of  the  electric  railv/ay,  while  endeavor- 
ing to  meet  the  highest  ideals  of  service,  to  explain  the 
real  situation  to  the  public.  While  the  explanation  is 
being  given,  every  effort  will  naturally  be  made  in  the 
line  of  reducing  headway,  increasing  schedule  speeds, 
providing  more  comfortable  and  more  sanitary  cars, 
operating  these  cars  more  smoothly  and  at  the  same 
time  keeping  operating  costs  at  a  minimum.  These 
things  being  done  it  will  be  possible  in  the  long  run  to 
prove  the  case  of  the  railways  for  a  reasonable  rate  of 
return  on  its  investment  of  money  and  effort. 

Of  course,  where  the  fares  are  inadequate,  it  is  im- 
possible for  a  railway  to  do  as  much  in  the  way  of  im- 
proving its  service  as  it  would  like.  Nevertheless,  there 
are  certain  directions  in  which  it  can  work  which  will  be 
of  benefit  both  to  the  public  and  itself.  Thus,  changes 
in  tha  direction  of  shorter  headway  of  cars  will  encour- 
age people  to  ride  who  otherwise  would  walk,  will 
reduce  loading  time  because  fewer  people  board  each 
car,  will  help  to  keep  tracks  clear  of  conflicting  traffic 
because  drivers  of  vehicles  realize  more  clearly  that  the 
tracks  are  primarily  for  the  railway,  etc.  Higher  speed 
permits  the  same  service  to  be  given  with  fewer  cars 
or  more  service  with  the  same  cars.  Higher  speed  is 
the  result  of  various  factors,  including  efficient  use  of 
well-selected  equipment  which  in  turn  tends  to  economy 
in  energy,  and  elimination  of  unnecessary  stops,  which 
again  results  in  energy  economy,  etc.  Attention  to  the 
comfort  of  passengers  attracts  business  because  the 
well-ventilated,  well-seated  car  affords  rest  to  the  pas- 


senger as  well  as  transportation.  Application  of  safety 
principles  is  reflected  in  the  accident  claims  account,  a 
possible  source  of  very  great  financial  saving  and  of 
improvement  in  public  relations. 

Almost  any  railway  can  afford  to  go  to  considerable 
length  in  the  directions  mentioned  without  exhausting 
the  possibilities  of  giving  better  service  at  less  net  cost, 
considering  cost  in  the  broad  sense  with  due  regard  to 
the  purchasing  value  of  the  dollar. 


The  Public  Suffers  When 

Justice  to  Utilities  Is  Denied 

WHEN  will  the  public  learn  that  it  is  really  con- 
cerned with  the  financial  conditions  of  public 
utility  corporations?  When  will  it  cast  aside  its  cloak 
of  indifference  and  cease  to  make  light  of  the  troubles 
of  these  companies  with  the  typical  American  remark 
of  "We  should  worry?"  F.  H.  Sisson  of  the  Guaranty 
Trust  Company  of  New  York  put  this  situation  very 
clearly  in  an  address,  abstracted  last  week,  when  he 
showed  that  direct  interest  in  the  welfare  of  such  corpor- 
ations is  not  limited  to  those  who  are  stockholders  in  the 
companies,  because  the  solvency  of  many  banks  and  in- 
surance companies — which  means  millions  of  individ- 
uals— is  dependent  on  the  protection  given  to  public 
utility  securities  which  are  included  in  their  assets. 

One  is  naturally  forced  to  reflect  seriously  on  this 
situation  when  hearing  of  financial  disaster  overtaking 
the  great  transportation  agencies  of  the  country.  The 
latest  big  company  to  be  added  to  this  list  is  the  United 
Railways  of  St.  Louis.  This  corporation,  with  an  in- 
vestment of  more  than  $100,000,000  in  road  and  equip- 
ment, passed  into  the  hands  of  a  receiver  last  week 
after  a  hard  struggle  to  meet  expenses  with  a  6-cent 
fare. 

It  is  possible  to  dwell  at  length  on  the  conditions 
which  brought  about  this  calamity,  but  the  story  has 
now  become  an  old  one.  We  think  a  better  lesson  can  be 
learned  from  considering  the  prospects  confronting  the 
industry  as  a  whole.  No  one  property  need  be  taken 
as  an  example,  because  with  few  exceptions  a  simi- 
lar lesson  is  impending  in  all  the  larger  cities.  This 
being  true,  it  is  no  cause  for  wonder  that  the  people 
do  not  grasp  readily  at  opportunity  for  municipal  own- 
ership. The  voters  of  Detroit  doubtless  had  this  in 
mind  when  they  refused  to  sanction  the  taking  over 
of  the  local  transportation  system  even  at  a  reduced 
purchase  price. 

The  authorities  of  St.  Louis  had  a  chance  about  a  year 
ago  to  make  a  fair  settlement  for  renewal  of  the  rail- 
way franchise,  but  after  long  months  of  bickering  the 
best  offer  they  could  agree  upon  fell  short  of  m.eeting 
the  basis  which  would  be  accepted  by  the  security  own- 
ers. In  Chicago,  too,  the  people  had  an  opportunity  not 
long  ago  to  approve  an  ordinance  which  would  have 
assured  improved  transportation  at  actual  cost.  They 
rejected  the  compromise  terms,  and  while  the  company 
still  has  some  eight  years  of  life  under  the  present 
agreement  the  people  are  not  getting  the  service  which 
would  have  been  made  possible  on  the  other  basis.  In- 
stead, we  understand  that  a  certain  political  element 
has  started  to  cloud  the  real  issue  by  suggesting  the  ad- 
visability of  building  a  separate  rapid  transit  system  to 
be  paid  for  out  of  the  city's  traction  fund.  The  pros- 
pectus sounds  attractive,  but  as  usual  the  important  fact 
is  being  held  back  from  the  public  that  a  separate 
system  means  a  separate  fare  and  that  the  existinu 
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rapid  transit  lines  cannot  be  forced  into  an  arrangement 
which  would  give  the  advantages  of  unified  service.  In 
New  York,  in  a  similar  way,  the  receivership  of  the 
surface  lines  naturally  suggests  a  segregation  of  the 
underlying  properties  with  a  new  fare  every  time  a 
passenger  changes  to  a  different  line.  This  would  be 
one  way  of  effecting  an  increase  in  fare,  though  per- 
haps an  inconvenient  one  to  the  oublic.  If  the  issue 
of  universal  transfers  was  an  obligation  of  the  consoli- 
dated company,  the  insolvency  and  dissolution  of  the 
company  removes  that  obligation.  Any  enforced  exten- 
sion of  the  transfer  system  then  to  the  underlying  com- 
panies is  a  burden  added  to  their  original  charters,  for 
which  they  should  receive  compensation. 

The  moral  in  the  several  cases  cited  above  is  the 
same.  It  means  that  co-operation  is  needed  in  order  to 
get  the  best  results.  Both  parties  to  these  disputes 
can  get  along  for  a  time  without  a  harmonious  settle- 
ment, but  in  the  end — for  the  benefit  of  the  public  as 
well  as  the  companies — all  will  have  to  do  what  should 
have  been  done  years  ago,  namely,  bury  all  prejudice 
and  get  together  for  the  common  good. 


No  One  Can  Really 

Desire  to  Lose  His  Hundred  Rides 

THE  frightened  bather  who  suddenly  finds  himself 
carried  beyond  his  depth  is  not  likely  to  be  over- 
joyed to  hear  a  voice  from  the  shore  yelling:  "The 
danger  began  five  minutes  ago  when  you  were  20  yd. 
out,  and  it  has  been  getting  20  per  cent  greater  every 
minute."  In  such  a  crisis  the  bather  wants  a  lifesaver 
rather  than  statistics. 

In  the  present  critical  electric  railway  situation  such 
may  well  be  the  frame  of  mind  of  m.any  a  company  in 
regard  to  an  analysis  of  the  1917  statistics  just  compiled 
by  the  Bureau  of  the  Census.  These  statistics  will  not 
of  themse'ves  save  the  railways  from  destruction. 
Nevertheless,  they  are  capable  of  performing  invaluable 
service  along  two  lines — they  can  prove  to  the  public 
that  the  raiKvays  should  not  be  blamed  for  their  present 
lamentable  position,  and  they  can  emphasize  the  fact 
that  the  railways  are  worth  saving.  Consequently  we 
would  direct  particular  attention  to  the  preliminary 
census  figures  for  the  period  1907-1917  reproduced  else- 
where this  week. 

During  this  decade  the  electric  railways  of  the  United 
States  did  their  best  to  make  both  ends  meet.  The  in- 
dustry grew,  to  be  sure,  but  its  income  advanced  at  a 
declining  rate  and  its  expenses  rose  at  a  greater  and  an 
increasing  rate.  Of  the  1300,353,786  or  69.9  per  cent 
gain  in  income  from  all  sources  for  the  decade,  $156,- 
186,263  arose  in  the  first  five  years,  but  of  the  $201,285,- 
402  or  80.1  per  cent  advance  in  operating  expenses 
$119,698,298  came  in  the  second  five  years.  The  op- 
erating ratio  in  1917  at  63.7  per  cent  was  considerably 
greater  than  that  of  58.7  per  cent  in  1912,  and  it  even 
ran  higher  than  that  of  60.1  per  cent  in  the  first  year 
of  the  decade. 

The  miles  of  single  track  gained  only  3746  or  6.9  per 
cent  in  the  second  half  of  the  decade  as  compared  to 
6688  or  19.1  per  cent  in  the  first  half,  and  the  pas- 
senger cars  only  3752  or  4.9  per  cent  as  compared  to 
6146  or  8.8  per  cent.  This  restricted  expansion  of  the 
industry  was  but  the  inevitable  result  of  its  lessened 
earning  power,  but  still  the  industry  was  trying  to  do 
its  full  duty  to  the  general  public.  It  succeeded  in 
largely  checking  the  great  increase  in  free  riders  of 


the  first  five  years,  although  the  transfer  traffic  ad- 
vanced more  rapidly  and  for  the  decade  kept  pace  in 
rate  of  increase  with  the  revenue  traffic.  Moreover,  the 
industry  increased  its  output  of  revenue  car-miles  at  a 
greater  rate  in  the  second  five  years  than  the  cars  and 
the  number  of  employees,  in  spite  of  the  considerably 
greater  increase  of  expenses  over  these  items  and  over 
income  as  well. 

The  detailed  statistics  in  general  speak  for  them- 
selves, but  two  individual  items  may  well  be  mentioned. 
Owing  to  differences  in  the  accounting  classifications  a 
strictly  comparable  figure  for  taxes  is  not  presented, 
but,  as  explained  elsewhere,  the  minimum  increase  over 
1912  was  $10,728,730  or  30.7  per  cent.  The  other  item 
is  wages.  That  the  present  heavy  wage  burden  had  its 
beginnings  some  time  ago  is  indicated  by  the  fact  that 
from  1907  to  1917  the  salaries  and  wages  increased 
more  than  twice  as  rapidly  as  the  number  of  employees, 
and  from  1912  to  1917  more  than  six  times  as  rapidly. 
And  this  in  an  industry  where  during  the  decade  the 
salaries  and  wages  have  averaged  about  60  per  cent  of 
the  operating  expenses ! 

What  will  the  next  census  show?  One  would  dread 
to  think  of  it  were  he  not  confident  that  the  public  must 
see  the  vital  necessity  of  giving  adequate  support  to  the 
electric  lines.  More  than  eleven  billion  revenu?  pas- 
sengers in  1917 — such  a  figure  may  not  mean  much  to 
a  public  which  is  now  much  bored  by  war  figures  less 
than  trillions.  But  here  is  a  simple  figure  which  tells 
a  great  story — electric  railways  in  1917  provided  100 
trips  for  every  man,  woman  and  child  in  the  United 
States.  What  other  public  industry  comes  closer  to  the 
daily  life  of  each  individual,  or  has  had  a  more  beneficial 
effect  upon  community  life  and  prosperity?  The  elec- 
tric lines  must  be  preserved. 


Courtesy  by  Employees  Pays 
Both  Company  and  Man 

SEVERAL  times  recently  we  have  advocated  editori- 
ally the  importance  of  utilizing  employees'  co-oper- 
ation in  promoting  general  good-will.  We  have  been 
trying  to  convince  railway  men  that  they  may  be  over- 
looking their  best  publicity  medium  in  failing  to  use 
the  platform  employees  to  spread  information  about  the 
company  and  to  create  a  favorable  public  opinion. 

And  now  comes  a  news  item  from  Chicago  to  the 
effect  that  one  of  the  older  conductors  on  the  Surface 
Lines,  familiarly  known  as  "Mike,"  and  beloved  for  his 
courtesy,  had  died.  The  point  of  the  story  which  in- 
terested us  was  that  by  his  politeness  and  kindness  he 
won  the  affection  of  hundreds  of  men,  women  and 
children  passengers  and  that  a  large  floral  offering  from 
these  friends  was  conspicuous  at  the  funeral.  It  was 
related  in  the  daily  press  that  on  a  rainy  day  he  was 
known  to  signal  for  his  motorman  to  stop  the  car  in 
places  where  there  was  no  mud  or  water,  so  that  the 
dresses  of  the  women  would  not  be  soiled. 

What  a  wonderful  place  for  making  friends  for  the 
company  is  the  platform  of  the  car!  What  a  force  in 
the  community  would  be  the  public  utility  company 
which  could  boast  that  a  large  percentage  of  employees 
were  men  who  were  popular  with  their  patrons!  It  is 
not  impossible  to  achieve  this  result,  and  the  executive 
who  can  surround  himself  with  a  loyal  force  of  em- 
ployees, actively  at  work  for  the  good  of  the  manage- 
ment, need  have  no  worries  about  the  final  outcome  in 
matters  in  which  popular  favor  counts  for  much. 
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The  Zone  Fare  in  Practice 

ABERDEEN 

The  Combination  of  Zone  and  Universal  Fare  Used  in  This  City  of 

165,000  Stimulates  Both  Short-Haul  and  Long-Haul  Riding — 

Why  an  Average  of  More  Than  Eighteen  Passengers 

per  Car-Mile  Has  Been  Obtained  in  a  City  Built 

Up  Along  American  Lines  of  Housing 


By  WALTER  JACKSON 

THE  visitor  to  Aberdeen  who  expects  to  find  either 
cold  or  fog  in  winter  because  of  its  extreme 
northerly  location  is  pleasantly  surprised  at  the 
mildness  of  its  January  days  in  comparison  to  British 
cities  much  further  south.  Nor  is  the  first  good  im- 
pression of  Aberdeen  spoilt  by  its  appearance,  for  its 
immaculate  cleanliness  and  its  buildings  of  the  famous 
Aberdeen  silver-gray  granite  justly  entitle  it  to  the 
name  of  "The  Silver  City  by  the  Sea." 

Like  other  old  cities,  Aberdeen  is  full  of  antiquities, 
some  desirable  and  others  undesirable.  Among  the 
latter  class  are  the  ancient  granite  tenements  or  flats 
in  the  older  part  of  the  city  from  which  many  of 
the  inhabitants  cannot  be  tempted  any  more  readily 
than  a  New  York  apartment  dweller  can  be  induced  to 
set  up  a  residence  in  Brooklyn  or  New  Jersey,  far 
from  the  Great  White  Way !  There  seems  to  be  general 
agreement  among  the  officials  interviewed  that  Scots- 
men are  much  less  inclined  to  seek  the  isolation  of  a 


map  op  ABERDEEN.  SHOWING  PRESENT  ROUTES  AND 

PROPOSED  CAR  AND  BUS  EXTENSIONS— ALSO 

FARE  STAGES,  OVERLAPS.  ETC. 


cottage  than 
English- 
men. Whether 
this  is  so  or 
not,  it  is  clear 
that  quite  a 
number  of  Aber- 
donians      prefer 

cramned  niinr  '^^^  SHIPROW,  AN  ABERDEEN  SLUM 
•^   a    .|jcu        iiuai  STREET  AS  IT  APPEARED  BEFORE 

ters  if  they  can  the  demolition  of  one  side 

only  be  near  the 

center  of  the  city's  activities.  A  proof  of  this  is  afforded 
by  the  view  at  the  head  of  this  article,  showing  "The 
Shiprow"  which  is  within  a  couple  of  minutes'  walk 
from  the  Municipal  Building  visible  in  the  background. 
Since  this  photograph  was  taken,  one  side  of  the  street 
has  been  cleared  away  as  a  step  in  the  municipality's 
housing  program,  but  the  building  on  the  opposite 
5ide  still  has  its  full  complement  of  tenants.  G.  M. 
Fraser,  city  librarian,  who  kindly  loaned  this  view  from 
his  collection,  said:  "The  only  way  you  can  get  some 
of  these  people  out  is  to  shell  them  out." 

About  fifty  years  ago  Aberdeen  took  the  first  great 
step  in  its  modernization  when  it  widened  Union  Street. 
This  is  a  magnificent  thoroughfare  about  1  mile  long 
and  easily  wide  enough  for  four  tracks  should  they  be 
needed.  It  is  so  wide  that  other  vehicles  keep  off  of 
the  car  tracks,  so  that  it  is  the  regular  thing  for 
motormen  to  make  up  time  when  they  reach  the  prin- 
cipal street  downtown — which  is  surely  a  novelty!  It 
would  have  been  well  for  Aberdeen  if  it  had  several 
Union  Streets,  but  most  of  the  old  circuitous  and  nar- 
row lanes  downtown  have  remained  to  this  day  to 
such  a  degree  that  only  a  single  track  can  be  laid 
on  some  streets  and  loops  are  out  of  the  question. 
Even  where  there  is  room,  as  at  Castle  Street,  the  foot 
of  Union  Street,  a  loop  is  not  permitted  as  this  would 
interfere  with  the  weekly  market.  Thus  at  the  very 
center  of  the  city's  car  service,  the  cars  must  be  turned 
back  on  the  four  tracks  by  means  of  cross-overs.  It 
would  seem  from  this  that  not  privately-owned  street 
railways  alone  are  encumbered  by  tradition. 

The  Corporation  of  Aberdeen  began  to  clear  out  some 
of  its  slums  as  long  ago  as  1883  by  pulling  down  the 
old  buildings  and  then  leasing  the  land  for  the  erection 
of  private  business  buildings.  Later,  in  accordance 
with  the  housing  of  working  class  act  of  1890,  it  ac- 
quired 2i  acres  of  vacant  ground  on  which  it  erected 
workmen's  flats  as  follows: 

Urquhart  Uoad,  eidht  buildin^B  with  nine  tenantn  each 72 

Park  Road,  four    buildinfcB  with  nine  tenants  each 36 

Roslin  Street,  two  buildings  with  twelve  tenants  each i . . .       24 

Total  tenants 132 
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As  in  the  case  of  other  British  cities,  the  war  has 
made  the  problem  of  future  additional  housing  most 
acute,  for  private  building  is  made  commercially  im- 
possible by  the  rise  in  labor  and  materials.  Municipal 
and  State  subvention  of  some  kind  has  therefore  become 
a  certainty.  In  Aberdeen  alone  it  is  expected  that  1500 
buildings  of  various  types  will  have  to  be  built  under 
governmental  auspices  during  the  next  five  years,  merely 
'■o  meet  the  shortage  of  buildings  rather  than  to  re- 
place  existing   structures. 

However,  the  younger  sections  of  the  Aberdeen  of 
to-day  are  as  close  to  American  ways  as  can  probably 
be  found  anywhere  in  Great  Britain.  There  are  blocks 
and  blocks  of  one-family  and  two-family  houses  very 
similar  in  the  up-to-dateness  of  their  fittings  to  Ameri- 
can homes.  Mingled  with  these  are  blocks  of  six- 
family  houses — the  favorite  size  of  flat.  Aberdeen  has 
plenty  of  room  for  cottages,  but  many  people  prefer 
or  have  to  live  in  the  flats  because  they  get  more 
value  for  the  money.  For  example,  a  certain  class  of 
apartment  can  be  rented  for  from  $60  to  $70  per  annum. 
Like  accommodation  in  a  cottage  would  cost  $95  to 
$100  per  annum.     Therefore,   it  is  not  astonishing  to 


of  a  mile.  Such  service  for  a  great  part  of  the  day, 
plus  the  half-penny  short-distance  rate,  induces  the 
man  in  a  hurry  to  take  the  first  car  that  will  take 
him  anywhere  near  his  destination.  In  any  event, 
walking  along  Union  Street  is  reduced  to  a  minimum. 

The  Bridges,  or  River  Dee  to  River  Don,  route  is  the 
only  through  line  at  present.  The  others  are  turned 
back  at  Castle  Street,  owing  to  the  different  riding 
characteristics  on  opposite  sides  of  the  town  which,  of 
course,  would  result  in  unbalanced  travel.  An  exception 
to  this  would,  be  the  conversion  of  the  Torry  and  Wood- 
side  lines  into  a  through  route.  This  will  probably 
come  under  consideration  in  connection  with  the  widen- 
ing of  Market  and  St.  Nicholas  Streets.  It  is  expected 
that  this  second  through  line  would  have  continuously 
good  travel  between  the  paper  and  woolen  mill  section 
at  the  Woodside  end  and  the  shipyards  and  great  fish 
establishments  at  the  Torry  end. 

Because  of  the  heavy  intermediate  short-haul  travel, 
there  is  little  need  to  economize  mileage  through  turn- 
backs. At  present  cars  are  turned  back  at  only  one 
point,  and  the  chief  reason  for  this  is  car  shortage. 
In  discussing  this  aspect  of  operation,  William  Forbes, 


A  SCENE  ON  UNION  STREET,  ABERDEEN,  SHOWING  THAT 

THE   BICYCLE    IS    NO    MEAN   COMPETITOR 

OP    THE    STREET    RAILWAY 


SCENE    AT    A    CAR    STOP,    SHOWING    SHIELD    (WHITE 

LETTERING    ON    A    RED    SHIELD)    ON    A 

MUNICIPAL  LIG'HTING  POLE 


find  flats  in  the  suburban  sections  to  such  an  extent 
that  certain  areas  carry  restrictions  against  the  build- 
ing of  tenements. 

With  regard  to  the  whole  question  of  the  construction 
of  cottages  in  the  suburbs,  it  has  been  observed  that 
it  is  not  the  poorer-paid  workmen  but  the  higher-paid 
mechanics  or  business  men  who  are  most  desirous  to 
live  in  them.  The  laborer  may  prefer  to  stay  further 
in  tovra  because  of  his  longer  working  hours  and 
because  food  is  usually  a  little  cheaper  in  the  center 
of  the  city  than  in  the  suburbs.  Therefore,  the  matter 
of  rate  of  fare  is  relatively  unimportant.  In  Aberdeen, 
this  contention  is  particularly  true  as  will  be  seen 
from  the  fare  schedule  presented   later. 

Layout  of  the  Routes  and  Short- 
Headway  Service 

For  its  population  of  165,000,  Aberdeen  has  approxi- 
mately 14J  miles  of  single  track,  divided  among  eight 
routes  as  shown  in  Table  I. 

In  addition  to  the  excellent  individual  headways, 
four  of  the  routes  overlap  on  Union  Street,  which 
means  a  car  every  half  minute  or  less  for  a  distance 


general  manager  Aberdeen  Corporation  Tramways,  said 
that  even  if  the  traffic  near  the  ends  of  the  routes  was 
somewhat  thinner  it  was  good  policy  to  give  through 
car  service  in  order  to  discourage  walking.  The  riding 
habit  in  Aberdeen,  he  added,  was  far  from  the  satura- 
tion point.  Twenty  to  thirty  cars  added  to  the  present 
peak  of  eighty-six  would  prove  that. 

In  accordance  with  the  policy  of  eliminating  the 
walker;  the  stops  are  spaced  somewhat  closer  than  is 
usually  the  case  in  Great  Britain.  The  following  table 
shows  variations  from  390  to  633  ft.,  and  the  average 
for  the  system  as  a  whole  is  placed  at  471  ft.  or 
slightly  more  than  eleven  to  the  mile.    Of  course,  these 

TABLE  I— STATISTICS  OF  THE  DIFFERliNT  ROUTES  IN  ABERDEEN 

Feet  Passengers 

Headways,  Between  per 

Route                Miles                        Minutes  Stops  Car-Mile 

(I)  Woodside 2.4                   2  to  6  495  13.4 

121  Circular 3.3                   3  to  5  444  14.8 

(3)  Mannofield 2.1                    4  to  7  435  14.1 

(4)  Bridges 4,1                    5  to  7J  525  14.9 

(5)  Rubislaw 19                   6  to  10  498  14.0 

(6)  Ferryhill 1.5                   7^0  10  426  14.6 

(7)  Torry 17                   2J  to  7J  390  17.2 

,.'           ,                          no                 f  75  winter  633  19.4 

(8)  Beach 0.9  -,  gpe^igi  ;„  summer 

Note — Spme  of  the  rout?  mileage  is  joint  mileage. 
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are  only  possible,  not  compulsory, 
stops.  Compulsory  stops  are  those 
ordered  by  the  inspector  of  the 
Board  of  Trade.  They  include  busy 
traffic  points,  but  not  schools,  fire 
engine  stations  or  the  like.  About 
90  per  cent  of  the  stops  are  made 
on  the  near  side  of  intersections, 
the  exceptions  being  due  chiefly  to 
the  location  of  the  poles  from  which 
the  stop  signs  are  carried.  Stops 
are  prominently  indicated  by  red 
signs  with  white  lettering  as  well 
as  by  painting  the  pole  with  a 
striping  of  red  and  white.  A  red 
shield  on  similarly-marked  poles 
designates  the  fare  zones. 

Several  of  the  waiting  rooms  at 
terminals  were  built  jointly  for  the 
police  and  tramways  departments. 
At  Dee,  the  waiting  depot  includes 
a  refreshment  room,  the  operator 
of  which  acts  as  caretaker.  At  a 
number  of  intermediate  stops  rustic 
shelters  are  provided. 

The  Aberdeen  speed  limits  for 
motor    cars    are     20     m.p.h.     and 


^H 

Mo Expires  on 19 

ABERDEEN  CORPORATION  TRAMWAYS. 

COMPOSITION   TICKET. 

And                         

/Vom To inclwite. 

Bntd.,  £        -■        ■• 

Pt»  GnniAi,  Mamaobr. 

CuMPOtHTTON  TccKSTS  art  i$iurd  tulaefl  le  IKr  Jolloirfig  Uefulalumi  ._ 
lit.  Tboy  »re  svaiUblc  (or  »vety  C^ir  pnMluf  Iwtwfen  the  jioint*  ibore- 

iiieiitiorietl,  uid  hit  Suiijeot  to  :dl  re|[uUti->tia  uiil  &lteratiui)i  at 

hours  th«t  m»y  he  maAt  from  time  to  time, 

,3rd.  They  iqu>1  b«  shown  to  the  Conductor  or  any  other  SerTuntB  of 
the  Corporfttiou,  when  required,  under  tb*  peiinlty  ol  the  regular 
ilt  being  exacUd;    wid  roust  be  delirereU  upon  the  U»y  o( 
expiry.      11  lound  In  ti.e  huid*  of  Miy  but  th*  perwni  tu  whom 
thfy  were  orifinally  iMUStl.  they  will  be  lorl*ii«d. 

4tb.  The  holder*  M-e  subject  to  th«  CorporHtton'i  Byt-L^ws  and  Refla- 
tions uOrdinnry  PaMeiigets, 

6lh.  11  uted  alter  the  p«rtr«l  t-r  *bich  they  are  liaued.  the  holder  will 
be  held  liable  lor  a  breach   ol  the  Corporation-*   Bye-Law*  a* 

which  the  holder*  wish  to  travel. 
Ttb.  NoflxednnmberoICanuE'iaranteed.  -Theholder  will  be  entitled 
to  the  Qie  ol  any  estra  Can  Ihst  may  be  pot  on  the  RouU,  tub- 
««quent  to  the  date  of  issue,  but  uo  deduction  from  the  price  cau 
be  cUkimedahould  the  Corporation  sec  fit  at  any  time  to  reduix  the 
nniDber  o(  Can  rntiDin^.  or  •bomld  the  aernee  be  interTupt«d  or 
discontinued  owing  to  repair  or  renewal  ol  the  tiaiuway  llnea 
or  snowBtoriD  or  any  other  reason. 

i^B 

COMPOSITION  (COMMUTATION) 
TICKET,  WORDING  PASTED  ON  IN- 
SIDE OF  NUMBERED  CLOTH  BOOK- 
LET, GREEN  FOR  ADULTS  AND  RED 
FOR     CHILDREN 


multiplied    by    the    city's    car-mile 
operating  cost,  plus  2i  per  cent. 

The  management  now  has  under 
consideration  several  additions  to 
the  service,  of  both  tramway  and 
omnibus  character.  The  tendency 
of  these  extensions  is  to  broaden 
rather  than  lengthen  the  city. 

Fare  System  Combines  Zone 
.A.ND  Universal  Plans 

A  most  interesting  feature  of  the 
Aberdeen  system  of  fares  is  that 
while  a  single-stage  ride  may  be 
obtained  for  a  half-penny,  all  the 
stages  from  the  center  of  the  city 
to  a  terminus  cost  only  1  penny. 
It  follows  that  a  person  living  in 
the  suburban  territory  is  situated 
just  as  favorably  as  under  Ameri- 
can conditions,  while  at  the  same 
time  the  railway  secures  short-haul 
riding  that  would  not  come  at  the 
higher  fare.  Nothing  could  prove 
the  latter  statement  better  than 
Aberdeen's  experience  with  the 
Torry   line,   which   serves   a  work- 
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SPECIMENS  OF  ABERDEEN  FARE   RECEIPTS 


for  street  cars  14  m.p.h.  The  schedule  speed  of  the 
cars  for  the  entire  system  is  7.6  m.p.h.  There  are 
no  traffic  rules  to  prevent  automobile  parking,  but 
offending  vehicles  can  be  removed  at  the  discretion  of 
the  policeman.  The  traffic  policemen  always  give  pref- 
erence to  street  car  traffic  where  blockades  are  con- 
cerned. 

Although  some  of  the  streets  downtown  are  so  narrow 
as  to  permit  only  one  track,  there  is  no  one-way  opera- 
tion of  either  cars  or  general  vehicles.  No  block  signals 
are  used  for  cars  running  over  these  single-track  sec- 
tions. The  motormen  depend  upon  their  time-points 
and  upon  seeing  the  upper-deck  headlight  which  shovra 
the  color  used  to  identify  a  given  line.  This  scheme 
has  worked  satisfactorily  to  date  despite  the  fact  that 
cars  in  each  direction  have  to  be  operated  at  intervals 
of  two  minutes.  The  longest  single-track  section  of 
this  kind  is  850  ft. 

The  14^  miles  of  track  (measured  as  single  track) 
previously  mentioned  is  all  that  the  city  has.  However, 
some  additional  service  is  due  to  the  fact  that  the 
Aberdeen  Suburban  Tramways,  a  privately-owned  com- 
pany, runs  over  the  municipality's  tracks.  The  Subur- 
ban cars  while  within  the  city  limits  handle  all  local 
business  as  a  city  car.  For  this  service  the  city  pays 
the  Suburban  Tramways  a  sum  equal  to  the  mileage 


ing-class  district.  When  the  only  fare  on  this  line  was 
1  penny,  it  earned  just  9d.  (18  cents)  per  car-mile  and 
was  the  lowest  of  all.  Five  years  ago  the  id.  fare 
v-i-:  ''•  s^;+ntprl  wi'ipreiino"  tVif.  traffic  more  than  doubled, 
and  the  earnings  rose  to  17.2d.  (34.4  cents)  per  car-mile. 
Instead  of  a  seven  and  one-half  minute  service,  cars 
are  run  every  two  and  one-half  minutes  the  greater 
part  of  the  day !  On  some  days  the  limitations  imposed 
by  a  single  track  on  part  of  the  route  actually  make 
it  impossible  to  handle  all  of  the  service  offered. 

In  addition  to  the  id.  short-ride  minimum  fare  for 
the  adult  rider,  the  Tramways  have  two  other  tickets 
of  this  denomination,  as  follows :  Children's  tickets,  for 
ages  from  two  to  twelve  years  inclusive,  good  for  the 
usual  penny  distance;  sailors'  and  soldiers'  tickets 
(since  Aug.  20,  1917).  The  penny  tickets,  as  already 
noted,  are  good  for  a  full  ride  from  the  center  of  the 
city  to  the  terminus  of  the  line.  If,  however,  a  pas- 
senger on  the  Bridge  of  Dee-Bridge  of  Don  through 
line  wishes  to  ride  from  terminal  to  terminal,  his  fare 
would  reach  the  maximum  of  2d.  In  other  words,  the 
penny  full-route  fare  does  not  apply  to  maximum  cross- 
town  rides.  Furthermore,  a  passenger  on  the  Circle 
Queen's  line  would  not  be  permitted  to  loop  around 
for  a  single  penny  fare,  as  the  terminus  of  this  route, 
from  the  fare  standpoint,  is  at  its  mid  point,  as  in- 
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dicated.  A  sightseer,  therefore,  who  wanted  to  go  all 
the  way  around  would  have  to  pay  2d.  There  is  an- 
other condition  where  the  fare  could  exceed  the  normal 
penny  charge,  namely,  in  the  case  of  turnbacks.  Thus, 
on  the  Woodside  route  it  is  customary  to  turn  back 
some  cars  at  Kittybrewster.  If  through  passengers 
boarded  the  Kittybrewster  car  they  would  expect  a  free 
transfer  to  the  following  through  car.  To  avoid  this 
possibility,  the  tickets  are  punched  to  Kittybrewster 
and  it  is  ordered  that  -inly  the  through  cars  shall  carry- 
such  riders  to  the  terminus  for  a  penny.  If  a  pas- 
senger boards  a  following  car  at  Kittybrewster  he  must 
purchase  a  new  ticket. 

Kinds  of  Fares  and  Route  Earnings 

As  it  is  not  desirable  to  discourage  short-haul  cross- 
town  riders,  a  few  overlaps  have  been  established.  One 
of  these  allows  a  penny  ride  from  King's  College  (Uni- 
versity Road)  to  Ferryhill  (Fonthill  Road),  as  indicated 
by  the  parallel  lines  on  the  map.  The  other  overlaps, 
similarly  indicated,  are  of  minor  importance.  Overlaps 
are  used  as  little  as  possible  since  they  tend  to  confuse 


tended  for  the  lost  time  on  production  of  a  doctor's 
certificate!  The  composition  ticket  is  especially  popu- 
lar on  the  Mannofield  line  where  about  one-fifth  of  the 
riders  are  commuters.  Roughly,  the  full  adult  rate 
is  12s.  6d.  ($3.00)  for  the  first  2100  ft.  and  6d. 
(12  cents)   for  every  additional  300  ft. 

The  several  classes  of  tickets  referred  to  are  shown 
in  the  accompanying  group.  The  children's  ticket  of 
the  6400  series  is  the  one  used  for  the  straightaway 
ride  from  the  center  of  the  city  to  a  terminus  while 
that  of  the  5800  series  is  used  in  case  of  overlaps.  It 
will  further  be  noted  that  the  Id.  anc  2d.  tickets  do 
not  show  as  many  stages  as  the  id.  ticket.  The  tram- 
ways also  sell  celluloid  tokens  at  full  price  in  lots  of 
Is.  upward  to  the  postoffice  and  other  employers  of 
messengers. 

In  view  of  the  extremely  moderate  fares,  it  is  in- 
teresting to  observe  the  high  car-mile  earnings.  Thus, 
the  report  for  the  year  ending  May  31,  1918,  shows 
the  results  given  in  Table  II. 

Even  these  excellent  figures  will  be  exceeded  during 
the  present  fiscal  year,  Mr.  Forbes'  estimate  being  45,- 
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the  conductor,  and  with  a  half-penny  base  fare  there 
is  little  need  for  their  establishment. 

Before  passing  on  to  the  statistics  showing  the 
classifications  of  passengers  according  to  fares  paid, 
note  should  be  made  of  what  is  locally  termed  a  "com- 
position" ticket.  This  is  a  non-transferable  commutation 
ticket  of  such  long-established  popularity  that  the 
public  would  strenuously  protest  if  it  were  withdrawn. 
Such  tickets,  good  for  periods  of  three  months,  are 
sold  for  as  low  as  13s.  ($3.12  up  to  21s.  9d.  ($5.2'?). 
Children's  tickets  are  sold  at  half  price.  Should  the 
holder  of  a  ticket  be  unable  to  use  it  because  of  illness 
during  the  entire  quarter,  he  can  have  the  ticket  ex- 

TABI.E  II— PASSENGEilS  AND  RECEIPTS  PER  CAR-MII,E  FOR  YEAR 
ENDED  MAY  31,  1918 

Average  Passengers  Receipts    per 

j  d.  per  Car-Mile 

Route                Passengers           Stage,  Ft.  Car-Mile  in  Cents 

Woodside 6,955,248                  3,192  13  4  25  7 

Circular 6,192,348                  3,105  14  8  25  5 

Mannofield 4,617,138                  3,390  14   I  25  6 

Bridges    (Dee    to    Don 

Rivers) 6,381,839                  3.495  14  9  25  4 

Rubislaw 2,259,088                  2,919  14  0  24.5 

Ferryhill 1,604,496                  3,264  14  6  23  4 

Torry 3,724,532                  3,000  17.2  24.0 

Beach 1,004,839              19.4  34.9 

Total 32,739,528  Average  15.  06  Average  25.  4. 

*  Exclusive  of  commutation  or  composition  tickets. 


000,000  passengers  and  a  revenue  of  £140,000.  The 
figures  given  in  Table  III  cover  the  thirty-three  weeks 
from  June  1,  1918,  to  Jan.  23,  1919. 

The  high  earnings  per  car-mile  of  the  Beach  line  are 
to  be  attributed  to  the  fact  that  the  adult  fare  on  this 
pleasure  route  is  Id.  for  any  distance  whereas  the  line 
is  only  0.9  mile  long.  It  is  rightly  held  that  people 
on  pleasure  bent  should  not  begrudge  paying  a  slightly 
higher  fare  on  a  line  that  has  heavy  travel  only  two  or 
three  months  in  the  year.  Individual  half-penny  stages 
are  shown  in  Table  II.  The  average  half-penny  stage 
for  the  entire  system  is  about  0.6  mile,  the  average 
penny  stage  or  center  to  terminus  ride,  1.9  miles,  while 
the  single  2d.  ride  is  3.7  miles. 

TABLE   III— PASSENGERS   AND   RECEIPTS  PER  CAR-MILE   FOR 
THIRTY-THREE  WEEKS  ENDED  JAN.  22,    1919 


Route 

Woodside 

Circular 

Mannofield 

Bridges ; 

Rubislaw 

Ferryhill 

Torry '•?§M5^ 

Beach 

Total 27,088,351  Average  18  2   Average  30.  I 


Number  of 

Passengers 

Receipts    per 

Passengers 

per 

Car-Mile 

Cariied 

Car-Mile 

(in  Cents) 

5,593,408 

18.3 

29.4 

5,079,386 

18.5 

29.6 

3,811,306 

14.5 

24.8 

5,217,311 

18.7 

30.0 

1,776,369 

17  2 

27  6 

1,321,294 

18  5 

28.6 

3,267,154 

20.8 

28  2 

922,123 

24  8 

42.6 
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CONDUCTOR'S    WAYBILL,    FOR    DAY    COMPLETE   WITH    RECORD   OP   ALL   CLASSES    OF   TICKETS,    TOl 


For  the  fiscal  year  ending  May  31, 
according  to  classification  of  tickets, 
tion,  was  as  given  in  Table  IV. 


1918,  the  traffic 
except  compos  i- 


Number 
Sold 

Percentage 

Value, 
Per    Cent 

3,365,932 

1,456,205 

8,227,061 

19,337,295 

53,935 

11.17 

4.41 

25.16 

59.12 

0.14 

6.99 
2.95 
15.69 
73.97 
0.40 

TABLE    IV— NUMBER   AND   CLASSIFICATION    OF    TICKETS   SOLD, 
YEAR  ENDED  MAY  31,  1918 

Description 

Children's  tickets 

Soldiers*  and  sailors' 

id.  ordinary 

Id.  ordinary 19,337,295 

2d.  ordinary 

Total 32,739,528  100.00  100  00 


A  striking  feature  is  the  large  number  of  children's 
tickets  sold.  An  Aberdonian  youngster  would  rather 
spend  his  half-penny  for  a  ride  than  anything  else. 
With  no  change  in  fares,  the  total  travel  increased  from 
27,141,275  for  the  fiscal  year  ending  May  31,  1917, 
to  32,739,528  for  the  fiscal  year  ending  May  31,  1918. 
This  raised  the  number  of  rides  per  inhabitant  per 
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Corporation  J^isk^  Tramways. 

TABLE  OF  FARES 


ROUTE. 

CMAROB. 

UHIOH  STREET 

Cuvl,  Su^  ud  Ciwi  SmL                       Bnd(*  StiMt  ud  Bolbon  JuKtm. 

WOODSIOB .       . 

El  NidulH  StM  ud  HuldMOB  Strat             CbftMi  BmJ  vA  FcaoUu. 
HatdMoi  Blmt  lad  QjniMi  Bokl                      FouUm  ud  Tnumt 

RUBISLAW 

Holbars  JaadM  aod  duai'i  Crw                   Qhmo'i  Una  tad  TtrBmw. 

JD. 

CIRCULAR   .       . 

aoDnn  Jwtxa  tod  Odmd')  Cm.                 Ciar'i  Qtb  ui  Ibot  SImL 
gi««.  >  Cnn  ud  ILd  StackM  bii                Ibut  StiNt  M«  Mfi  BmL 

MARNOnELD    . 

Hoflm  JadttM  tod  fSutnu  Pbo.                 PWiw  Pto  ud  TnwN. 

BRIDOBS      .        . 

OHik  atn.1  Md  EmU  SinM.                           Hobn  JgDrtae  ud  UmiI  lad 
Imll  AmC  ud  Ed»ol  Bad                            BibMrtl  lud  ud  Tmim 
ScM  iMd  ud  Ttrautut^ 

2 

ntRRTHILL 

Mp  Sint  ud  Uhin  Sml                      KiBbn  Stnrt  ud  Date  Ptrk 

TORRT  .       .       . 

IwEm  Sum  rad  Hum.  tatd                        St   PiUri  Chordi  ud  Tinucot 

BEACH  .       .       . 
TORRT  .       .       . 

llM-h**  BtrMt  and  Bathing  BtatloB 

UntoM  BtTMt  and  Bt.  rtulck'i  R«ad 

■UBltLAW 
CIRCULAR  . 

MAHHOriBLD    . 
BMDOBS      . 

Caatla  Btraat  and  Rublila* 

CaatU  BtraaL  and  Kinr>  data  (via  Roaauoafit) 

CaaOa  Btraal  and  Klnfi  CaU  (via  Albyn  PtaM) 

Ban  Accord  Bcraal  and  Sksna  Ttrraca 

Caatla  Btraat  and  MannoflBld 

f 

Fonthlll  Road  and  Unlonlt*  Road 

rSBRTBIU. 

Caatla  Straat  and   Whlahlll   Raad  fSMth  Bad) 

BBIDOBB      ■ 
CIRCULAR  . 

2D. 

CaatU  Straat  (CIrcIa  altbar  wajr)  to  Caatla  Btraat 

Cblldrao  andar  2  yaara  of  ag*.  fraa-    Chlldran  o*ar  3  yaara  and  nndar  IS  yaara.  |d.  Cor  aajr  pannj  dialaaea. 
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PARCELS  DELIVERY  SEIVICR 

Hand  your  Parcels  to  any  Conductor  to  be  Delivered. 
CHARGE   2d.  ANY   DISTANCE. 

Trmmwar    Mamfng^rm    to    amr    tflalM**    wtthtrn    Mmtt-mllm    of    Ihm    OarformUom 


annum  to  229.  The  income  increased  from  £100,073 
to  £116,397;  operating  expenses  increased  from  £36,047 
to  £39,400,  while  fixed  charges,  depreciation,  renewals, 
etc.,  decreased  from  £27,283  to  £27,188.  So  far,  Aber- 
deen's careful  management  and  intensive  cultivation 
of  the  riding  habit  have  made  it  unnecessary  to  in- 
crease fares.  However,  the  increase  in  labor  charges 
has  been  particularly  heavy,  and  no  one  can  predict  what 
will  happen  if  the  upward  trend  continues.  With  rea- 
sonably good  fortune,  on  the  other  hand,  Aberdeen  will 
be  able  to  write  off  the  rest  of  its  investment  charges 
within  three  or  four  years. 

Fare  Collection  and  Auditing 

It  is  an  interesting  fact  that  for  several  years  prior 
to  1916,  the  Aberdeen  Corporation  Tramways  used  the 
prepayment  system  of  fare  collection.  From  an  oper- 
ating standpoint  prepayment  was  satisfactory,  but  some 
of  the  passengers  continued  to  agitate  for  the  old  way 


NUMBER   kS_ 


T)nte  ,,„ 

iiitu  Ltii. 


I  uyKiJC.. 


CIo.,.       I«med.     .  J^        .    '^f.'i,,         Con,.  dm.        I».uod.     ,    ''^. 

into  Box.     into  litii.  i»lo  BOX- 


iqiQ.Pr  II 

IMK)  iqqo  la-w 

kWt)  wgqo  l/hW 


INDIVIDUAL,    TICKET    BOX    RECORD    OF    TICKETS    HELD 
FOR  A  GIVEN  CONDUCTOR 


ABERDEEN    CORPORATION   TRAMWAYS.        «^ 

RCQUISITION    FOR   TICKETS. 


i;.>CTB  ■,,.  U3.frrdoc-cU- 


;  Smm>  UUm  ,  N«l  No.  *«nwd 


k/^      laq 


^45 


Q.  a      o-o-v-D 
ft-f       I  D-v-c-o 

2 


ISHUKD  BY 

ESTHRRD  BY 


TABLE  OF  FARES  POSTED  IN  ABERDEEN  CARS 


CONDUCTOR'S  REQUISITION  FOR  TICKETS 


April  26,  1919 


Electric    Railway    Journal 


819 


STATE     OF    WEATHER 

t3./f    _ 

TEMP. 

SPECIAL     EVENTS 

"VMU. 

Pmrctl  Drtir«rT-ad     { 

Amounl  fhw 

(Wb  KKx'orf 

TokxH  Rawvwl. 

«™    1  »'~      4r,;i 

Puch. 

T».  U,l^                 ^ff- 

Oo>. 

3aM 

Coin- 
No 

Sold 

f 

.       » 

. 

. 

, 

. 

.. 

£ 

«         < 

. 

. 

\ 

0. 

I 

^ 

o. 

'     Mo 

Cla 
Mb 

Pucb 

IXC 

J 

/-^:?J- 

A 

^ 

■^* 

^i^ 

y-; 

c 

3 

\ 

T7SSU 

9/7,^ 

^.■?r 

1 

?y9f   y*?^ 

/         /J,f  / 

-y 

*/ 

i'i 

>.Ujc 

tf\ 

1 

S3^ 

/AnS 

/3'o 

9 

i         . 

^^-^ 

/^t^r 

^j"  O~|oj_       /  |/J-  p" 

fi/ 

M-L-k^- 

^= 

f33 

^^^ 

'-^      1              1 

pC  UA'^A 


9<&\  "A  ■[ 


J»j  L<£t^M_;5;£t2  ^ 


■^9.99'-    ■^ 


■g-T  /  /.f  o     / 


l3 


nsrUES.  NUMBER  OF  PASSENGERS.     NOTATION  CONCERNING  TICKETS  WORKED  OUT  OF  ORDER,  ETC. 


until  their  wishes  were  met  by  the  municipality.  Hence, 
the  present  method  of  fare  collection  is  the  customary 
one  of  getting  the  money  within  the  car  and  giving 
a  receipt  for  the  fare  paid.  Operating  conditions  are 
not  severe  enough  to  call  for  loading  in  queues,  but  at 
the  busy  city  terminals  and  shipyards  it  is  customary 
for  the  conductress  to  collect  the  fares  on  the  lower 
deck  when  the  car  is  loading;  otherwise  it  would  not 
be  pos.sible  to  get  all  the  money  on  a  car  which  seats 
twenty-four  below,  thirty  upstairs  and  has  no  limit  on 
standees.  The  platforms  are  wide  enough  to  allow  two 
passengers  to  board  at  one  time,  so  that  it  is  not  un- 
common to  fill  up  a  car  in  a  minute. 

As  there  are  no  IJd.  or  other  odd  fares,  the  ratio 
of  passengers  who  have  exactly  the  right  amount  of 
copper  runs  up  to  80  per  cent.  The  conductress  starts 
the  day  with  5s.  6d.  in  change,  and  it  is  customary  for 
her  to  keep  the  half  pennies  in  a  separate  pocket  for 
greater  convenience  in  making  change  for  pennies. 
Otherwise  she  carries  the  usual  outfit  of  ticket  holders, 
money  bag  and  punch.  The  last-named  is  the  William- 
son ticket  punch  made  at  Ashton-under-Lyne.  It  is  of 
the  standard  type  with  registering  count  of  every  ticket 
punched,  a  compartment  for  the  punchings  and  a  bell 
signal.  The  Aberdeen  Corporation  Tramways  bought 
these  punches  outright  instead  of  paying  an  annual 
rental. 

To  check  the  proper  collection  of  fares  and  to  see 
that  each  passenger  has  the  correct  receipt  and  is  not 
over-riding,  the  Tramways  employ  four  ticket  inspec- 
tors in  shifts  of  two  each  as  compared  with  130  con- 
ductresses and  nine  conductors.  The  inspectors'  shifts 
are  so  arranged  that  all  are  on  duty  during  the  rush 


William  Forbes,  general  man- 
ager Aberdeen  Corporation  Tramways, 
is  no  stranger  to  American  electric 
railway  practice.  He  is  not  only  an 
assiduous  reader  of  the  Electric  Rail- 
way Journal  but  also  spent  two  years 
in  the  United  States  during  1907  and 
1908  on  the  office  force  of  Westinghouse, 
Church,  Kerr  &  Company,  consulting 
and  constructing  engineers.  Mr.  Forbes 
was  born  in  Aberdeen  thirty-six  years 
ago.  After  completing  his  school  years, 
he  entered  the  employ  of  the  Caledonian  Railway.  After 
eight  years  of  experience  on  that  railroad  in  all  branches 
of  steam  railroading  he  went  to  America  to  gain  an  ex- 
perience of  American  business  methods  which  has  stood 
him  in  good  stead  in  his  present  post.  It  was  upon  his 
return  from  the  United  States  that  he  became  traffic  super- 
intendent and  assistant  manager  of  the  Aberdeen  Corpora- 
tion Tramways.  He  succeeded  R.  Stuart  Pilcher  as  general 
manager  when  Mr.  Pilcher  was  called  to  Edinburgh  early  last 
year  to  electrify  and  operate  the  tramways  taken  over  by 
the  municipality. 


periods.  The  daily  report  from  a  ticket  inspector  to 
the  general  manager  gives  a  record  of  the  routes  which 
he  inspected  and  a  record  of  any  missed  fares  which 
he  noticed  and  called  to  the  attention  of  the  conductor; 
passengers  per  car  and  other  important  data  may  also 
be  included.  It  is  estimated  that  the  loss  of  revenue 
from  all  causes  does  not  exceed  2  per  cent.  It  would 
not  be  safe  for  dishonest  passengers  to  ride  beyond 
their  half -penny  limit  habitually  as  the  conductor  would 
soon  learn  to  spot  them.  Passengers  who  refuse  to 
pay  may  be  turned  over  to  the  police  if  they  will  not 
give  their  names  and  addresses.  Where  prosecution  has 
been  necessary,  recalcitrant  passengers  have  been  fined 
up  to  £3  or  nearly  $15.  Dishonesty  in  conductors  is 
punished  by  instant  discharge.  In  general,  each  car  is 
checked  at  least  twice  a  day.  More  frequent  inspection 
would  be  possible,  of  course,  if  the  inspectors  did  not 
have  other  duties. 

The  only  other  outside  supervisory  officers  are  four 
trafl^c  inspectors  and  one  motorman  inspector. 

All  cash  transactions  between  the  conductresses  and 
the  receiving  department  are  carried  out  at  the  exec- 
utive oflRces.  When  the  conductress  starts,  she  makes 
out  a  signed  requisition  for  tickets  as  per  the  form 
reproduced.  These  tickets  are  taken  out  of  a  specific 
bin  containing  several  thousands  of  each  classification. 
They  are  issued  from  day  to  day  to  the  conductresses 
in  the  order  of  their  serial  numbers  until  the  supply 
is  exhausted.  In  other  words,  every  conductress  uses 
tickets  numbered  in  continuity  up  to  say  10,000,  until 
a  new  series  is  begun.  If,  by  chance,  she  uses  a  pad 
out  of  order,  entry  of  the  error  is  made  in  a  "Tickets 
out  of  order"  book,  but  she  retains  the  tickets  and  issues 
them  the  following  day  instead.  A  "Ticket  discarded" 
book  is  also  used  to  keep  track  of  tickets  purchased  but 
not  used  for  one  reason  or  another.  Such  care  is  neces- 
sary since  each  ticket  has  a  money  value.  Without 
going  into  too  great  detail,  it  may  be  pointed  out  that 
from  the  ordering  of  the  tickets  from  the  printer 
(Glasgow  Numerical  Printing  Company)  to  the  return 
of  unsold  tickets  by  the  conductresses,  every  ticket  is 
identified  exactly,  and  responsibility  fixed  from  the 
receiving  clerk  who  gets  the  tickets  from  the  printer 
to  the  general  manager  who  O.K.'s  the  discarding  of 
tickets  used  for  instruction  or  other  purposes.  For 
example,  the  tickets  reproduced  in  this  article  came 
under  the  latter  heading.    Tickets  are  balanced  weekly. 

When  the  conductress  receives  her  tickets  at  the 
start  of  the  day's  work  she  also  receives  her  waybill 
(trip  sheet)  on  which  she  enters  the  opening  numbers 
of  each  kind  of  ticket  supplied.  On  this  waybill  she 
writes  in  her  trip-by-trip  terminal  times  as  taken  from 
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the  master  time-table  which  shows  the  day's  work  of 
every  car.  Then  as  each  half  trip  is  completed  she 
records  the  top  numbers  of  the  tickets  left. 

The  Rubislaw  waybill  reproduced  shows  that  the 
conductress  began  har  first  shift  at  9.58  a.m.  at  the 
Castle  Street  terminus.  At  the  end  of  her  first 
shift  she  turned  in  her  waybill  and  cash  except  the  5s. 
6d.  change,  to  the  cashier.  The  cashier  then  counted 
the  money  and  checked  the  same  against  the  number 
of  tickets  sold  as  indicated  by  the  cashier's  personal 
subtractions.  Then  the  amount  due  was  entered  by  her 
in  the  "office  column."  Upon  this, 
the  conductress  was  asked  to  sign 
the  waybill  for  "Collection  No.  1," 
following  which  it  was  returned  to 
her  for  the  next  shift.  In  this  case 
"Collection  No.  2"  was  also  turned 
in  at  the  head  office  on  the  last  trip 
downtown.  As  there  are  no  cash- 
handling  facilities  at  the  car-houses 
now,  the  conductress  does  not  turn 
in  until  the  following  day  the  cash 
collected  on  the  last  night  trip  up- 
town to  the  carhouse.  She  does,  however,  give  up 
her  waybill  and  tickets  to  the  carhouse  foreman  who 
in  turn  sends  them  to  the  receiving  department.  Hence 
the  conductress  before  beginning  her  next  day's  work 
must  report  to  the  receiving  department  for  the  final 
balancing  of  tickets  and  cash.  Conductors  or  con- 
ductresses who  have  early  runs  do  not  have  to  go 
through  this  "hangover"  process  as  they  complete  their 
day's  work  before  the  closing  of  the  offices.  As  tickets 
are  furnished  in  continuity  from  a  specific  bin  for  each 
conductress,  the  opening  numbers  on  a  waybill  must 
correspond  to  the  closing  numbers  of  the  preceding  day. 
Every  conductress  is  held  absolutely  responsible  for 
the  correct  issue  of  tickets,  and  is  therefore  expected 
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to  see  that  ticket  and  waybill  numbers  check  exactly 
when  she  takes  over  the  work  of  another. 

Overs  are  given  to  the  Employees'  Friendly  Society 
at  the  end  of  the  fiscal  year.  As  a  check  upon  the 
efficiency  and  honesty  of  the  cash  clerks  and  con- 
ductresses, a  "short  receipt"  slip  is  given  to  the  con- 
ductress by  the  cashier.  It  is  obvious  where  the  fault 
lies  if  the  same  conductress  receives  such  slips  from 
all  of  the  cashiers ! 

Shortages  must  be  paid  over  at  once,  but  in  the  event 
of  a  dispute  where  the  shortage  is  large,  or  where  the 
working  of  tickets  out  of  order  demands  time  to  check 


RECORD    OF    FARE    RECEIPTS    USED    FOR    NON-REVENUE 
PURPOSES 

the  waybill,  the  shortage  is  not  paid  until  the  following 
day  after  the  conductor's  opening  numbers  have  been 
checked  with  the  previous  day's  closing  numbers  and 
the  cashier's  subtractions  have  been  checked  by  the 
journal  clerk. 

The  entire  receiving  staff  is  made  up  of  eight  women 
and  girls,  and  these  carry  out  all  the  functions  from 
the  receipt  of  new  tickets  to  the  making  out  of  cash 
balances  day  by  day.  It  may  be  added  here  that  the 
counting  of  punchings  is  rarely  if  ever  found  necessary 
as  the  punch  is  an  exceedingly  accurate  machine. 

One  rather  novel  feature  not  directly  related  to  the 
matter  of  accounting  for  fare  collections  is  that  while 
the  late  conductresses  are  making  their  returns,  boys 
are  turning  the  trolley  poles  for  them.     Where  neces- 
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sary,  relief  conductresses  are  provided  and  fifteen  to 
thirty  minutes'  time  is  allowed  for  making  a  final  report 
at  the  end  of  the  day. 

Improved  Rolling  Stock 

The  standard  Aberdeen  car  is  of  the  double-deck  type 
with  windshields  instead  of  vestibules.  It  is  30  ft. 
long  over  all  including  two  6-foot  platforms  open  on 
the  boarding  side  and  with  an  emergency  exit  gate 
(used  in  prepayment  days)  on  the  inner  side.  The 
trucks  arc  Brill  21-E  with  two  Westinghouse  25-hp. 
motors  on  the  earlier  cars  and  GE-200-K  35-hp.  motors 
on  the  later  cars.  Hand  brakes  of  the  ordinary  type  are 
used  on  most  of  the  cars,  but  sixteen  of  more  recent 
construction  have  been  fitted  with  Peacock  brakes  which 
are  more  popular  with  the  men.  The  Westinghouse 
magnetic  brake  is  used  only  on  grades  or  in  other  emer- 
gency conditions. 

Although  the  seats  in  the  upper  deck  are  of  slat, 
home-made  manufacture,  those  on  the  lower  deck  are 
considerably  in  advance  of  the  wooden  longitudinal  seats 


Tuesday,  .Tan.    7.   1919. 
From  Inspector  P.  Murdoch. 


hood  or  canopy  on  the  upper  deck  to  shelter  outside 
passengers  against  wind  and  rain.  This  has  proved 
very  popular.  The  total  weight  of  these  cars  is  22,400 
lb.  or  415  lb.  per  seated  passenger. 

Satisfied  that  it  could  improve  upon  the  type  de- 
scribed, the  management  has  recently  C9mpl€ted  the  first 
of  three  cars  in  which  upholstered  cross  seats  are  used 
on  the  lower  deck.  As  shown  in  an  accompanying 
illustration,  double  and  single  seats  have  been  installed 
owing  to  the  restriction  that  the  space  between  tracks 
must  be  wide  enough  to  permit  a  person  to  stand  be- 
tween passing  cars  without  injury.     This  type  of  car 


To  the  General  Manager. 
Sir — I  beg  to  report: 


Car  77, 

Conductor 

V.   McGregor. 

10:46    a.m. 

Woodside. 

Car  33, 

Conductor 

.Jenny   Davidson. 

11:19  a.m. 

Queen's  X. 

Car   87, 

Conductor 

Daisy  MacDonald. 

11 :42  a.m. 

King  s  Gate. 

Car   5, 

Conductor 

H.   Haig. 

S:23   p.m. 

Bridges. 


Cliecking  said  car  at  Loch  Street  on  the 
journey  to  town  1  found  one  missed  penny 
fare  in  the  saloon  from  Clifton  Road.  I  In- 
formed the  conductress  and  saw  she  collected 
same. 

Checking  this  car  at  Bridge  Street  while 
proceeding  to  Castle  Street  I  found  one  missed 
fare  in  the  saloon  from  Mount  Street.  I  In- 
formed the  conductress  and  saw  she  collected 
lialfpenny. 

I  checked  this  car  at  Bridge  Street  while 
proceeding  to  Castle  Street  and  found  one 
missed  fare  in  the  saloon  from  Mount  Street. 
I  informed  Miss  MacDonald  and  she  then  col- 
lected halfpenny. 

Checking  this  car  at  Holburn  Road  while 
proceeding  to  Bridge  of  Dee  I  found  two 
missed  penny  fares  in  the  saloon  from  Bridge 
Street.  I  informed  Miss  Haig  and  saw  she  col- 
lected same. 


PART    OP    ABERDEEN    TICKET    INSPECTOR'S    REPORT 

found  on  most  British  cars.  They  are  comfortably  up- 
holstered in  a  composition  leather,  while  American-made 
"Rico"  sanitary  straps  are  available  for  the  standees. 
Another  feature  is  the  use  of  patented  roof  ventilators, 
known  as  the  "Eros  Air  Extractors,"  in  place  of  the 
customary  monitor  side-sash  ventilation.  Illumination 
is  afforded  by  four  six-lamp  circuits  of  Siemens  16-cp. 
special  filament  lamps.  One  each  of  these  lamps  is 
over  the  conductor's  position,  another  is  used  to  illumi- 
nate a  white  bullseye  in  the  front  bulkhead,  a  fourth 
for  the  red  bull's-eye  tail  light  required  in  the  rear  bulk- 
head according  to  Board  of  Trade  regulations,  two  more 
for  the  destination  sign  and  another  for  the  colored 
box  light  carried  from  the  upper  bulkhead  in  place  of 
a  dasher  headlight. 

Passengers  enter  the  carbody  either  through  the  21- 
iii.  center  bulkhead  door  on  the  lower  deck  or  the  22-in. 
door  on  the  upper  deck.  At  busy  loading  points  the 
front  entrance  is  also  used.  They  are  not  permitted  to 
leave  via  the  front  way  except  at  terminals.  For  their 
convenience,  as  well  as  that  of  the  conductress,  push- 
button dry-battery  bell  signals  are  installed  in  the  bulk- 
heads and  the  window  posts.  Platform  accidents  are 
minimized  by  the  use  of  motorman's  mirrors,  one  at 
the  side  and  one  directly  in  front. 

A   recent   improve^ient   has   been   the   addition   of   a 
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GASH  CLERKS'  WEEKLY  REPORT-(MONDAY) 

To  the  General  Manager. 


.■\re  hII  tlic  Comluctors'  Puoches  in  rockI  working  order? 


Have  ftll  tlie  Comluclors"  sliortiigea  been  collected  ?.. 


Hus  tiie  Wwkly  TkVvI   Bnlnncc  nime  out  right* 


Mention  any  errors  di8<!overe<l  in  Journals,  Ticket  Book,  ic. — 

.Mpiition  Conductors  with  'licket-s  rpji^Rledly  out  of  order— 

Have  yon    hftd   any  complaints    from  Conductors  fll»out  their  work  or  you 

work? 

Have  you  all  the  stock  of  Tickets  and  Stfltionery  you  refiuire?— 

Have  you  had  to  work  any  ovcrtinw,  and  for  wluit  rc«son  ? 


Is  there  anything  which  you  can  suggest  for  the  better  working  of  your  Department? 


Signature, 


CASH     CLERK'S    WEEKLY     REPORT    TO    THE 
GENERAL,   MAN.\GER 

has  two  seats  less  on  the  lower  deck  but  gives  two 
seats  more  on  the  upper  deck.  The  one  in  use  has 
already  demonstrated  its  popularity. 

Employees 

Like  all  other  British  tramways,  Aberdeen  has  been 
obliged  to  employ  a  very  large  proportion  of  women. 
Thus  the  roster  for  January  1919  shows  130  con- 
ductresses against  nine  conductors.  The  eight  cash 
clerks  are  women  and  there  is  also  a  woman  ticket 
inspector.  As  the  Corporation  is  obligated  to  return 
men  to  their  positions  as  they  return,  the  few  motor- 
women  employed  recently  have  already  been  replaced 
although  they  had  proved  thoroughly  competent.  The 
chief  difference  in  eflBciency  is  due  to  the  fact  that  the 
women  are  absent  more  frequently.  They  are  inclined 
to  average  about  one  day  off  every  week  whereas  the 
men,  in  accordance  with  the  layout  of  work,  get  one 
Sunday  off  every  three  weeks  and  serve  six  hours  on 
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TABLE  V— SHOWING  STAFF  OF  ABERDEEN  CORPORATION 
TRAMWAYS 


Managerial  and  administrative 

Chief  clerk 

Chief  cash  clerk 

Cash  clerks 

General  office,  clerks,  traffic  clerks,  timekeeper, 

storekeeper,  typists,  etc 

Inspectors; 

Chief  inspector 

Ticket  inspectors     

Traffic  regulators 

Motorman  inspector 

Motornien 

Conductors 

Cleaners 

Repair  staff. 

Miscellaneous,  including  parcels  messengers 


Male 
2 


1 

4 

2 

I 

105 

9 

2« 

52 

16 


Female 


Total 225 


30 


Total 


23 


9 
105 
139 
28 
52 
16 

372 


all  other  Sundays,  an  average  of  four  and  one-half  hours 
for  the  three  weeks.  In  general,  a  fifty-four  and  one- 
half-hour,  seven-day  week  is  in  effect,  the  four  and 
one-half  hours  on  Sunday  counting  as  overtime  at  50 
per  cent  additional  pay.  Fifteen  minutes  a  day  is  paid 
for  as  signing-on  or  reporting  time. 

One  week,  platform  employees  are  assigned  two-swing 
runs,  beginning  at  7  a.m.  and  finishing  at  6  p.m.  with 
a  break  between  10  a.m.  and  1  p.m.  The  following 
week,  the  same  employees  start  at  10  a.m.  and  finish 
at  11.30  p.m.  with  a  break  between  1  p.m.  and  6  p.m. 
Before  the  war  the  tramway  service  was  given  from 
5  a.m.  to  midnight.  Up  to  the  present  time,  the  last 
cars  are  leaving  the  center  of  the  city  at  11  p.m.  Under 
these  circumstances,  it  is  not  difficult  to  arrange  the 
schedule  on  the  basis  of  two  crews  to  one  car. 

It  may  be  mentioned  here  that  the  public  is  fully 
apprised  of  these  "first  and  last  car"  schedules  through 
the  use  of  schedule  boards  which  are  posted  at  all 
terminals    and    at    many    places    throughout    the    city. 


STANDAHiJ   ABKlil>KK.\  CAR — .\UTi-;  TH  K  ( 'HAliACIKHiSTlC 

TWO-FAMII.Y    GRANITE    SUBURBAN    HOUSES 

IN    THE    BACKGROUND 

Headways  are  so  short  now  that  it  is  no  longer  neces- 
sary to  put  timetables  in  the  cars. 

Wages  reach  their  maximum  after  four  years'  service 
in  the  case  of  motormen  and  three  years  in  the  case 
of  conductors  and  conductresses.  The  first-year  wages 
of  motormen  have  gone  up  from  £1  3s.  2d.  ($5.56)  to 
£2  17s.  8d.  ($13.84)  and  those  of  fourth-year  motormen 
have  advanced  from  £1  13s.  2d.  ($7.96)  to  £3  7s.  2d. 
($16.12).  Conductors'  first-year  wages  are  the  same  as 
motormen,  but  do  not  go  beyond  the  latter's  third-year 


rate,  which  is  now  advanced  from  £1  10s.  9d.  ($7.38) 
to  £3  4s.  9  id.  ($15.55).  The  wages  of  women  con- 
ductors range  from  £2  3s.  Bid.  ($10.45)  for  the  first 
year  to  £2  10s.  id.  ($12.01)  for  the  third  year.  It  is 
plain  from  these  figures  that  the  increase  in  wages  is 
as  serious  a  factor  in  Great  Britain  as  in  the  United 
States.  In  these  calculations  a  shilling  is  taken  as  the 
equivalent  of  24  cents. 

Although  the  Aberdeen  property  with  its  eighty-six 
cars  and  250  transportation  employees  is  not  a  big  sys- 


INTERIOR   OF   LOWER   DECK   OP   ABERDEEN   CAR.    SHOW- 
ING ARRANGEMENT  OP  CROSS-SEATS  IN   STAGGERED 
RELATION  BECAUSE  OP  DEVIL-STRIP  RESTRICTIONS 

tem,  the  highest  standards  of  operation  are  followed. 
Traffic  is  carefully  checked  every  day  as  shown  in  the 
traffic  inspectors'  reports,  ampere-hour  meters  are  on 
all  cars  to  check  the  use  of  energy,  Bundy  recorders 
are  installed  on  all  the  routes  for  the  time-checking 
of  the  platform  employees,  instruction  bulletins  on 
the  avoidance  of  accidents  reinforce  the  regular  efforts 
of  the  motorman  instructor,  etc.  In  short,  the  same 
spirit  of  progress  shown  in  building  up  the  income 
account  is  manifested  in  handling  the  operating  details. 


Diesel  Engine  Defined 

THE  Diesel  Engine  Users'  Association  of  Great 
Britain  has  formulated  some  definitions  which  are 
now  before  the  members,  preliminary  to  adoption,  and 
which  will  serve  to  clarify  phraseology  in  this  field. 
A  Diesel  engine  is  defined  as  a  prime  mover  actuated 
by  the  gases  resulting  from  the  combustion  of  a  liquid 
or  pulverized  fuel  injected  in  a  fine  state  of  subdivision 
into  the  engine  cylinder  at  or  about  the  conclusion 
of  a  compression  stroke.  The  heat  generated  by  the 
compression  to  a  high  temperature  of  air  within  the 
cylinder  is  the  sole  means  of  igniting  the  charge.  The 
combustion  of  the  charge  proceeds  at,  or  approximately 
at,  constant  pressure.  A  semi-Diesel  engine  is  a  prime 
mover  actuated  by  the  gases  resulting  from  the  combus- 
tion of  a  hydrocarbon  oil.  A  charge  of  oil  is  injected 
in  the  form  of  a  spray  into  a  combustion  space  open  to 
the  cylinder  of  the  engine  at  or  about  the  time  of  max- 
imum compression  in  the  cylinder.  The  heat  derived 
from  an  uncooled  portion  of  the  combustion  chamber, 
together  with  the  heat  generated  by  the  compression 
of  air  to  a  moderate  temperature,  ignites  the  charge. 
The  combustion  of  the  charge  takes  place  at,  or  ap- 
uroximately  at,  constant  volume. 
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Eleven  Billion  Fare  Passengers  in  1917 

Preliminary  Statistics  of  Bureau  of  Census  Show  Accumulating 

Burdens  of  Electric  Railways — 100  Rides  a  Year 

to  Every  Person  in  United  States 

THE  street  and  interurban  railways  of  the  United  1917,    an    increase    of    14.7    per    cent    over    1912    and 

States  during  the  calendar  year  1917  transported  of  66.7  per  cent  over  1907.    The  great  bulk  of  this  power 

more  than  eleven  billion  fare-paying  passengers,  was  derived  from  steam,  which  contributed  3,543,915 

representing  an  average  of  more  than  100  trips  for  each  hp.  to  the  total  as  compared  to  627,983  hp.  obtained 

man,  woman  and  child  in  the  United  States.     The  elec-  from  water  and   28,294   hp.   from   internal-combustion 

trie  railways  in  that  year  operated  102,603  cars  on  32,-  engines.    The  rate  of  increase  in  steam  power,  however, 

535  miles  of  line,  comprising  44,812  miles  of  track.  They  was  considerably  less  than  the  rates  for  the  other  forms 

employed  294,826  persons,  to  whom  were  paid  salaries  of  power. 

and   wages   aggregating   $257,240,362.      They   received         A  pronounced  tendency  to  use  larger  units  appears 

revenues  amounting  to  $650,149,806  from  railway  op-  in  the  case  of  all  three  classes  of  power.    Between  1907 

erations.     The  rates  of  increase  in  the  various  items  and  1917  the  average  horsepower  of  the  steam  engines 

presented  by  the  report  were  in  most  cases  materially  increased  from  716  to  2036;  of  the  water  wheels,  from 

less  during  the  period   1912-17  than   during  the   pre-  403  to   1987,  and   of  the   internal-combustion   engines, 

ceding  five  years.  from  398  to  534. 

The  details  of  this   showing  are  given   in   Tables   I         In  addition  to  11,304,660,462  revenue  passengers,  the 

and   II   from   a  preliminary   report   by    S.   L.    Rogers,  electric  railways  carried  3,021,137,935  transfer  and  181,- 

director  of  the  Bureau  of  the  Census,  Department  of  116,176  free  passengers,  making  a  total  of  14,506,914,- 

Commerce.    This  report,  which  was  prepared  under  the  573.    This  total  represents  an  increase  of  19.5  per  cent 

supervision  of  Eugene  F.  Hartley,  chief  statistician  for  during  the  period  1912-1917  and  52.2  per  cent  for  the 
manufactures,  relates  to  the  calen-     . 

riur     vpnr«     1917      1912     and     1907 

" V       yedis     i^i  '.      ^^^■^     '"'"     1^"' •       TABLE  I— COMPARATIVE  CENSUS  FIGURES  OF  ELECTRIC  RAILWAYS  IN  UNITED  STATES 

The    statistics    cover    electric-light  por  decade  i907-1917 

plants  operated  in  connection  with  i^07?'"'*9'?2-°°ww- 

electric  railways  and  not  separable                                                           i9i7                1912  i907  I9i7     I9i7     I912 

therefrom,  but  do  not  cover  mixed  ^IjCr^Iting""""*".'''    .......... .               'w                ''975  ^ilt  ■  0.2     ai.i    '  3.2 

steam  and  electric  railways  or  rail-  ^,}ill'^[^^- 32,534^^8         30,437'86  25,547J9  •27.4     -6:9     19:1 

roads  under  construction.  Miles  of  single  traci  c 44.811.53         ^i.O'^'t-??  ^*'\VA\  5??      M     1?1 

^,  ,     .  ,„,rT     •        mil       T       Care 102,503  94,016  83,641        22.7         9.1        12.4 

The    report    for    1917    in    Table    I  Passenger  79,914  76,I62  70,0I6       14.1         4.9         8.8 

„  J,         nAn  <.•  J  Allother  22,689  17,854  13,625       66.5       27.1        31.0 

gives  figures  for  947  operating  and     EiecJc locomotives: :::::: ;■..■.■.■.;:  357  277  117    205.1     28.9    136.8 

'Ifi/l  lAsanr  pnmnnTiip'j       Thf  niiTnher       Number  of  persons  employed 294,826  282,461  d  221,429       33.1         4.4      27.6 

<}t)4  lessor  companies.       ine  numoer  salaries  and  wages  .    .    1257,240,362         $200,890,939       $150,991,099       70.4       28.0       33.0 

of    operating    companies    compares     Total  horsepower 4,200,192  3,661,385         2,519,823     66.7     14.7     45.3 

with    975    in    1912   and   945    in    1907.  ^^'N^m'ber'"''" 1,741  2,258  3,368     a48.3     a22.9     a33.0 

„,        ....  ,  .  Horsepower  3,543,915  3,165,888  2,411,527       47.0       11.9       31.3 

The  line  mileage  represents  an  in-  internai°eombustion  engines: 

crease  of  6.9  per  cent  over  1912  and          g^r"s™ower 28,294  24,i9o  16,335  73:2  i7;6  ^ii 

27.4  per  cent  over   1907,   and  the  ^^^^f''  316  383  228  38.6  17.5  68,0 

corresponding  rates  of  increase  in           Horsepower 627,983  471,307  9i,96i  582.9  33.2  412.5 

,  .,  n,  J     on  o        Kilowatt  capacity  of  dynamos 2,928,454  2,505,316  1.723,416       69.9       16.9       45.4 

track   mileage   were    9.1    and    30.3     output  of  stations,  kilowatt-hours....    7,240,502,789     6,002,659,036    4,759,130,100     52.1     20.5     26.1 

voonoffiTToKr        TVio    tntol    TiiirYiKoy    nf       Knergy  purchased,  kilowatt-hours. .  .      4,947,348,042        3,017,368,753  f  ii  i       ?f  ?       ii-; 

respectively,     ine  total  numoer  ot     Passeiig™  carried  14,506,914,573    12,135,341,716    9,533,080,756     52.2     19.5     27.3 

pars      rennrted pomnrisine-     79914  Revenue 11,304,650,462       9,545,554,667     7,441,114,508      51.8       18.4       28.3 

cars      reporieu       comprising       /3,31^  Transfer  302M37,935        2,423,918,024      1,995,658,101        51.4       24.6       21.5 

passenger  cars  and  22,689  freight        Free....;..'.;.:.:::.;.;..'.:..       I8i,ii6,i76        i65,869,025    ,   96,308.i57     88.1       9.3     72.2 

,         ^,  Revenue  car  mileage 2,139,222,930        1,921,620.074      1,617,731,300       32.2       11.3        18.8 

and    other     non-passenger     cars —     ^__ 

shows   increases  of  9.1   per  cent  for  income  account   (operating  com- 

the    period     1912-1917    and    of    22.7       RailSayoperations— revenues $650,149,806         $535,996,122    d$400,896,034       62.2       21.3       33.7 

per  cent  for  the  decade  1907-1917.     t'^^tSaXglro^T;""''""" llfs'if^t        Vsllllfn       u'.llkUt   'yj.l     w1     III 

The      electric      locomotives      in      use  i„,„„,  f„„  ,„  ,„„,,3 $730,108,040        $585,930,517      $429,744,254      69.9       24.6      36.3 

numbered  357  as  compared  to  277  „ „     „„  ,     ,^  .     ,,  , 

■       1010  J    nrr    •        innr,        T,       •  Operating  expenses $452,594,654         $332,896,356       $251,309,252       80.1       36.0       32.5 

in    1912    and    117    m    1907.       During       Deductions  from  income   (including  „  „,,„,„„ 

the    later   five-year    period    an    in-        '--> '''•'''•'''        '''''''■'''     ^■"■"^"■^'^     '>'"      ">  '     "'' 

crease   of   4.4   per    cent   in    the    total       j^Net^^-me $56.450,930  $68,139,889         $40,340,286       399     a, 7. 2       68.9 

number     of     employees     was     ac-  $8,113,495        $16,489,772      $13,885,554   a4i.6   a50.8     18.8 

companied    by    an    increase    of    28 . 

per  cent  in  salaries  and  wages ;  and  (a)  Denotes  decrease.  .  ,       .         j 

J       .          .,        .                               .    J    -,nr\r7  in  (M  Lessor  companies,    1917.  include  companies  maintaining  stparate  orpanzatun  thcufh  leased  to  and 

during  the   ten-year  period    1907-17  oontrollod  through  stock  ownership  by  other  companies,  largely  in  Pennsylvania.     In  1912  and  1907  these 

t-ViP  pnrrp«nnnHino'  raf-pa  ni   inpypQap  were  treated  as  merged  and  not  incmded  in  the  number  reported.                                                                         ,,  ,- 

tne  COrresponaing  rates  OI    increase  ^^^  includes  track  lying  outside  the  United  states  (1917,  29.95  miles;    1912,  31.91  miles:  and  1907,  27.52 

were     33.1    per     cent     and     70.4    per  miles) ,  but  excludes  track  not  operated. 

^                                                  ^  (S)  For  939  companies. 

cent.  (e)  Figures  not  available. 

rr,i_         i    J.    1            ■                   1  (/)  Inclusive  of  charges  for  sinking  funds,  carried  as  profit  and  loss  accounts. 

Ine      total      primary      horsepower  (9)  Dividends  were  paid  by  300  operating  companies  in  191 7  and  by  292  in  1912. 

amounted     to     4,200,192     hp.      in  ,— ' 
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decade  1907-1917.  The  revenue  car  mileage  totaled  2,- 
139,222,920,  an  increase  of  11.3  per  cent  over  1912  and 
of  32.2  per  cent  over  1907. 

The  electric  power  consumed  in  1917  aggregated  12,- 
187,850,831  kw-hr.,  of  which  7,240,502,789  kw.-hr.  were 
generated  by  the  companies  themselves  and  4,947,348,- 
042  kw.-hr.  were  purchased.  The  rate  of  increase  in 
total  power  consumed  during  the  five-year  period  1912- 

TABLE    II— INCOME    STATEMENT    OF    ELECTRIC    RAILWAYS    IN 
UNITED  STATES  FOR  THE  CALENDAR  YEARS   1917  AND   1912 

1917  1912 

Railway  operatioiu — revenues $650, 1 49,805    $535,996, 1  22 

Railway  operations — expenses 421,250,838  * 

Netrevenue,  railway  operations $228,898,968  * 

Auxiliary  operations — revenues $59,675,286       $31,515,582 

Auxiliary  operations — expenses 31,343,816  * 

Net  revenues,  auxiliary  operations $28,331,470  » 

Net  operating  revenue $257,230,438     $234,615,348 

Taxes  assignable  to  operations 45,756,695  * 

Operating  income $21 1,473.743  * 

Non-operating  income 20,282,948         18,418,813 

Gross  income $231,756,691  * 

Deductions  from  gross  income 175,305,761  * 

Net  income $56,450,930       $68, 1 39,889 

Dividends 48,337,435         51,650,117 

Surplus $8,1 13,495      $16,489,772 

Profit  and  loss  accounts: 

Charges  fo-  sinking  fund  and  other  reserves $9,927,578        $6,229, 1 36 

Sundry  appropriations  of  net  income 8,257,632  * 

^  ,         ,,  $18,185,210  * 

Profit  and  loss  credits 1,205,910  • 

Nettotal $16,979,300  * 

Deficit $8,865,805  * 

'Exact  comparative  figure  not  available;  see  text. 

1917,  which  amounted  to  35.1  per  cent,  was  much 
greater  than  the  rates  of  increase  during  the  same 
period  in  revenue  car  mileage  and  passengers  carried — 
11.3  per  cent  and  19.5  per  cent  respectively.  This  dif- 
ference was  due  mainly  to  the  rapid  increase  in  the 
light  and  power  business  done  by  the  railway  companies. 

The  income  of  the  companies  from  all  sources  in  1917 
aggregated  $730,108,040,  of  which  sum  $650,149,806 
represented  revenues  from  railway  operations,  $59,675,- 
286  was  derived  from  auxiliary  light  and  power  business 
and  $20,282,948  was  non-operating  income.  The  rev- 
enues from  railway  operations  increased  by  21.3  per 
cent  during  the  period  1912-1917  and  by  62.2  per  cent 
between  1907  and  1917,  but  those  from  light  and  power 
business  increased  by  89.4  per  cent  and  245.1  per  cent 
during  the  five-year  and  ten-year  periods  respectively. 

The  operating  expenses  aggregated  $452,594,654,  an 
increase  of  36  per  cent  over  1912  and  80.1  per  cent 
over  1907.  The  deductions  from  income,  comprising 
taxes,  interest  and  other  fixed  charges,  amounted  to 
$221,062,456,  an  increase  of  19.6  per  cent  for  the  later 
five-year  period  and  of  60.1  per  cent  for  the  decade.  The 
net  income,  therefore,  was  $56,450,930,  a  sum  less  by 
17.2  per  cent  than  the  net  income  of  1912  but  greater 
by  39.9  per  cent  than  that  of  1907.  Of  the  947  operat- 
ing companies,  300  paid  dividends  aggregating  $48,337,- 
435,  a  decrease  of  6.4  per  cent  as  compared  with  1912. 

Obstacles  to  Full  Comparison 

The  second  monetary  column  in  Table  II  was  added  by 
this  journal  to  indicate  as  far  as  possible  the  comparison 
between  the  full  income  statements  for  1912  and  1917. 
It  is  explained  by  the  Bureau  of  the  Census,  however, 
that  a  complete  comparison  is  impossible  because  the 
schedule  for  the  census  of  1917  differed  in  some  respects 


from  that  used  in  1912.     These  differences  were  caused 
by  changes  in  the  I.  C.  C.  system  of  accounts. 

For  example,  the  $535,996,122  of  revenues  from  rail- 
way operations  and  the  $31,515,582  of  revenues  from 
auxiliary  operations  as  now  reported  for  1912  can  be 
checked  against  the  differently  combined  figures  given 
in  the  1912  census  report,  but  no  exact  information  is 
at  hand  to  show  how  the  $322,896,356  of  operating  ex- 
penses for  1912  should  be  divided  between  railway  op- 
erations and  auxiliary  operations.  This  amount  of 
$332,896,356  includes  "operating  expenses  of  light  and 
power  departments"  to  the  amount  of  $14,195,822,  but 
it  is  not  clear  that  this  latter  sum  represents  all  ex- 
penses chargeable  against  light  and  power  operations. 
Hence  strictly  comparable  figures  are  not  deducible. 

Furthermore,  in  1917  the  revenues  and  expenses  of 
auxiliary  operations  other  than  those  of  the  light  and 
power  department  are  included  under  "auxiliary  opera- 
tions." These  revenues  amount  to  $5,326,411  and  are 
included  in  the  $59,675,286.  Such  was  not  the  case  in 
1912  and  1907.  The  auxiliary  operations — revenues  of 
1912  and  1907  ($31,515,582  and  $17,291,824  respec- 
tively) pertain  to  "light  and  power  departments  only." 

With  respect  to  taxes,  too,  the  schedules  differ.  In 
1912  and  1907  the  taxes  were  a  deduction  from  income 
and  were  reported  as  a  whole  for  all  operations,  amount- 
ing to  $35,027,965  in  1912  and  to  $19,765,602  in  1907. 
In  the  1917  schedule,  however,  "taxes  assignable  to 
operations"  were  reported.  Taxes  assessed  on  "miscel- 
laneous physical  property"  do  not  enter  into  this  ac- 
count. The  differences,  perhaps,  are  not  very  important, 
and  in  general  it  may  be  said  that  the  figure  given  for 
1917,  namely,  $45,756,695,  is  fairly  comparable  with  the 
foregoing  figures  for  1912  and  1907. 

The  1912  census  report  gives  a  net  income  of  $61,910,- 
753  after  the  payment  of  $191,123,408  for  deductions 
from  income,  including  taxes,  interest,  rentals  and  mis- 
cellaneous. It  will  be  noticed  that  the  1912  figure  for 
deductions  from  income,  as  given  in  Table  I,  is  $184,- 
894,272.  This  difference  of  $6,229,136  is  due  to  "charges 
for  sinking  fund,"  which  according  to  the  present  I.  C. 
C.  system  of  accounts  is  a  "disposition  of  net  income" 
account,  whereas  in  1912  it  was  under  "deductions  from 
gross  income." 

The  foregoing  explains  the  increase  in  net  income  to 
$68,139,889  for  1912  as  reported  in  Table  I  and  Table  II, 
for  the  changes  in  "deductions  from  gross  income"  and 
in  "net  income"  are  counterbalancing.  It  also  explains 
the  change  in  surplus  from  the  $10,260,636  reported  in 
the  1912  census  to  the  $16,489,772  in  Tables  I  and  II. 

Lastly,  in  regard  to  the  profit  and  loss  accounts  shown 
in  Table  II,  changes  in  the  schedules  make  it  impos- 
sible to  give  comparable  figures  except  with  respect  to 
"charges  for  sinking  fund  and  other  reserves."  But 
the  1912  schedule  called  for  "charges  for  sinking  fund, 
if  any,"  while  the  1917  item  included  "other  reserves." 
Possibly  all  items  of  the  latter  character  were  not  in- 
cluded under  "charges  for  sinking  fund"  in  1912.  Other- 
wise, the  amount  in  1912  comparable  with  the  $9,927,- 
578  of  1917  is  the  item  of  $6,229,136  before  noted.  Com- 
parative figures  for  "sundry  appropriations  of  net  in- 
come" and  "profit  and  loss  credits"  are  not  available  for 
1912.    The  following  comparison  can  be  made: 


1917  1912 

Surplus $8,113,495  $16,489,772 

Charges  for  sinking  fund  and  other  reserves        9,927,578  6,229,136 

Balance Deficit  $1,»14,0«3  Surplus  $10,260,636 
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Western  Railway  Club  Holds  Electrical  Night 

Paper  by  Messrs.  Potter  and  Dodd  Shows  More  Railroad  Electrification  and 
liarger  Percentage  of  Steam  Line  Electrified  in  America  Than  in  Rest  of  World — 
Saving   in   Coal,    Design   of  Locomotives   and   Current   Collection   Considered 

ON  MONDAY  night,  April  21,  the  Western  Railway  mileage  electrified  than  all  the  rest  of  the  world.     The 

Club  held  its  first  electrical  night  at  the  Sherman  following  approximate  statements  will  show  this  fact: 

Hotel,   Chicago.      A   get-together   dinner  preceded   the  railway  route  mileage  op  the  world 

meeting.    The  evening  was  devoted  to  a  paper  on  •  Elec-     iTnited   states  .  ,  265,218 

trification  of  Trunk  Line  Railroads"  by  W.  B.  Potter,  f  ^™^,  j^-  --^^-  •  •  •  • ;  •  • ;  • ; ; ; ; ; ; ; ; ; ; ; ; ; ;  •  • ; ; ; ; ;  •■::;:  lUfol 
chief  engineer,  railway  and  traction  department,  Gen- 
eral  Electric  Company,  and  S.  T.  Dodd,  railway  and  trac- 
tion engineering  department.  General  Electric  Company.  The  265,000  miles   in   the  United   States   represents 

The  paper,  an  abstract  of  which  appears  below,  was  about  400,000  miles  of  single  track.     To  this  must  be 

delivered  by   Mr.   Dodd   and   was   followed   by   lantern  added  about  50,000  miles  of  trolley  lines;  making  the 

slides  of  representative  American  installations  explained  total  railway  single  track  in  the  United  States  approx- 

by  Mr.  Potter.     Mr.  Potter  also  described  competitive  imately  450,000  miles. 

tests  which  had  been  conducted  between   electric   and  In  considering  heavy  electrification,  if  we  eliminate 

steam   locomotives   to   the    glory   of   the   former.      He  the  electric  roads  which  are  devoted  strictly  to  motor 

stated  that  he  believed  extensive  electrification  would  car  service  and  include  under  our  category  those  tracks, 

soon  take  place  in  France  and  Italy.  both  steam  road  and  trolley,  which  are  handling  freight 

In  the  discussion  which  followed  the  slides,  E.  and  passenger  service  with  electric  locomotives,  we  find 
Marshall,  electrical  engineer  Great  Northern  Railway,  in  the  United  States  approximately  675  electric  loco- 
explained  various  features  of  the  27  miles  of  electrifica-  motives  operating  over  4875  miles  of  route,  or  8300 
tion  on  his  road,  outlining  some  of  the  difficulties  re-  miles  of  electrified  track.  Compared  with  this,  in  all 
suiting  from  three-phase  service.  He  stated  that  prob-  the  rest  of  the  world  there  are  approximately  450  elec- 
ably  there  would  be  no  more  three-phase  lines  built,  trie  locomotives  operating  over  1000  miles  of  route,  or 
N.  W.  Storer,  traction  engineering  division.  Westing-  1750  miles  of  track.  That  is,  the  percentage  of  elec- 
house  Electric  &  Manufacturing  Company,  emphasized  trifled  route  mileage  in  the  United  States  is  about  ten 
the  importance  of  the  conservation  of  fuel.  He  said  times  as  much  as  the  percentage  in  all  other  countries 
that  it  is  not  expected  that  all  the  railroads  will  be  combined. 

electrifled,  but  in  nriany  instances  the  possible  advan-  j^^^^^^^  ^^^  Electrification 
tages  are  so  great  that  undoubtedly  many  roads  will  be 

electrified  soon.  Regeneration  by  electric  locomotives.  Probably  the  freedom  from  smoke  and  cinders  has 
he  said,  gives  ease  of  control,  permits  a  great  saving  of  been  the  definite  impelling  cause  in  all  the  early  elec- 
power  and  makes  for  greater  safety  of  operation.  The  trifications.  Such  systems  as  the  Baltimore  Tunnel, 
question  of  the  type  of  drive  appeals  strongly  to  the  the  New  York  Central  Terminal  at  New  York,  the  De- 
steam  railroad  operator,  and  each  line  wants  to  satisfy  troit  River  Tunnel  and  the  Cascade  Tunnel  on  the  Great 
its  own  ideas  sometimes  at  the  expense  of  efficiency  in  Northern,  were  primarily  electrified  in  order  to  over- 
operation.     The  big  question  now  is  what  is  the  tend-  come  the  disadvantage  of  smoke. 

ency  of  the  times.  What  weight  of  train  is  to  be  the  To-day,  however,  there  is  an  argument  for  electrifica- 
future  requirement  and  what  will  be  the  limit  of  de-  tion  which  within  the  last  two  years  has  been  more 
mand,  e.g.,  weight,  length  of  train,  speed,  etc.?  Is  it  sharply  emphasized  than  any  other.  This  is  the  con- 
necessary  that  large  fleets  of  freight  trains  be  moved  servation  of  fuel.  When  we  realize  that  25  per  cent  of 
almost  simultaneously?  On  these  and  other  questions  the  coal  mined  in  the  United  States  is  used  on  its  rail- 
the  builders  of  electric  locomotives  must  receive  in-  roads,  we  see  the  importance  of  considering  this  feature, 
formation  from  railroad  operators.  This,  therefore,  is  the  only  one  among  the  various  rea- 

0.   C.   Cromwell,   mechanical   engineer,   Baltimore   &  sons   for  electriflcation   to  which   we  will  particularly 

Ohio  Railroad,  spoke  briefly  on  the  electrification  of  his  direct  attention. 

road.     In  answer  to   questions,   Mr.    Potter   explained  To  present  a  figure  showing  the  economy  of  electric 

that  the  controlling  factors  as  to  whether  a  given  rail-  operation  it  is  necessarj'  to  make  some  sort  of  estimate 

road  should  adopt  a.c.  or  d.c.  service  are  the  relative  of  the  ton-miles  included  in  railway  traffic.    Taking  the 

cost  of  maintenance  and  upkeep  and  whether  constant  reports  of  revenue  traffic  for  the  year   1914  and   in- 

or  variable  speed  is  desired.  eluding  the  estimated  tonnage  of  cars  and  locomotives. 

Following  the  discussion  a  moving  picture  entitled  we  find  that  the  railway  traffic  for  that  year  amounted 

"The  King  of  the  Rails"  was  run.     An  abstract  of  the  to  about  1,000,000,000,000  ton-miles.     Out  of  this,  the 

paper  by  Messrs.  Potter  and  Dodd  follows:  movement  of  coal  for  railway  purposes,  together  with 

MAIN   T  TNF   FT  FPTRTPTP  ATTOM  *^^  ^°^^  •'^'"^  ^""^  locomotive  tenders  carrying  the  same, 

MAIN   LINE   ELECTRIFICATION  amounted  to  about  12  per  cent. 

The    subject   of   main-line    electrification    is   one    of  The  energy  demand  per  1000  ton-miles  for  railroad 

world-wide     importance     but     seems     to     have     been  service  varies  widely  under  different  conditions,  but  the 

recognized  especially  in  the  United  States,  for  in  spite  average  on  the  recently  electrifled  sections  is  approx- 

of  our  great  mileage  we  have   more  actual  main-line  imately  33  watt-hours  at  the  power  house  per  ton-mile 

electriflcation   and   a   greater   proportion   of   our   total  moved  over  the  railroad.     For  contingencies  we  might 
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increase  this  item  approximately  20  per  cent  and  we 
have  assumed  in  the  following  table  40  watt-hours  per 
ton-mile  as  an  amply  conservative  basis  for  estimating 
the  electric  energy. 

POWER  DEMAND  FOR  ELECTRIC   OPERATION   OP   STEAM 

RAILWAYS    IN   UNITED   STATES— 1914 
Ton-miles  excluding  tenders  but  including  25   per 

cent  of  the  railway  coal  cars 930,000,000,000 

Watt-hours  per  ton-mile    (assumed)...., 40 

Annual  energy  consumption,  kilowatt-hours 37,200,000,000 

Coal   required  at  central  steam  power  stations   at 

2.2    lb.    per   kilowatt-hour,    tons..- 40,000,000 

Average    continuous    load,    kilowatts 4,250,000 

The  actual  fuel  used  on  steam  locomotives  for  the 
year  in  question  was  128,400,000  tons  of  coal  and  40,- 
000,000  bbl.  of  oil,  or  a  total  coal  equivalent  of  140,- 
000,000  tons.  The  preceding  table  shows  that  the  same 
tonnage  could  have  been  moved  with  electric  locomo- 
tives by  an  expenditure  of  40,000,000  tons,  a  saving  of 
100,000,000  tons  per  year.  It  is  difficult  to  know  how 
to  emphasize  this  conclusion.  We  admit  that  the  sta- 
tistics which  we  have  presented  are  more  or  less  ap- 
proximate, but  the  indication  that  electrical  operation 
of  railways  in  the  United  States  would  result  in  a 
yearly  saving  of  100,000,000  tons  of  coal  is  in  itself  a 
conclusion  that,  in  view  of  the  critical  conditions  of  the 
last  two  years,  must  demand  attention.  We  do  not 
propose  to  suggest  that  all  the  railroads  in  this  country 
will  ever  be  operated  electrically,  certainly  not  within 
any  reasonable  time,  but  the  figures  to  which  we  have 
called  attention  emphasize  the  importance  from  this 
standpoint  of  considering  railway  electrification 
wherever  the  conditions  admit. 

The  figures  given  were  prepared  on  the  basis  of  the 
1914  reports  when  the  coal  production  for  the  country 
was  513,000,000  tons.  Statistics  for  the  last  year  are 
not  available,  but  unofficial  estimates  have  indicated 
that  the  coal  production  for  1918  was  685,000,000  tons. 
All  the  figures  given  in  the  preceding  table  would  pre- 
sumably be  increased  by  25  per  cent  to  30  per  cent  in 
order  to  represent  conditions  to-day. 

Further  Saving  from  Water  Power 

Although  for  purposes  of  comparison  we  have  de- 
voted considerable  space  to  the  saving  in  fuel  that 
would  result  from  the  use  of  central  steam  power  sta- 
tions for  the  operation  of  railways,  it  is  self-evident 
that  the  utilization  of  water  power  is  more  vital  to 
the  subject  as  affording  the  only  known  means  for  ef- 
fectually conserving  our  limited  fuel  supply.  At  the 
present  time,  the  water-power  development  in  the 
United  States  amounts  to  about  5,000,000  kw.  Knowl- 
edge as  to  the  possible  future  hydraulic  development 
is  indefinite,  as  many  of  the  water-power  sites  have  not 
been  completely  surveyed.  Estimates  as  to  the  pre- 
sumable ultimate  development  vary  considerably,  but 
are  around  50,000.000  kw. 

The  relative  amount  of  power  required  for  complete 
railway  electrification  is  less  than  is  usually  supposed. 
A  number  of  power  stations  capable  of  delivering  37,- 
200,000,000  kw.-hr.  per  year  with  an  average  twenty- 
four-hour  load  of  one-half  the  installed  capacity  would 
have  an  aggregate  installation  of  approximately  8,500,- 
000  kw.  The  statistics  of  steam  and  hydraulic  electric 
power  plants  in  the  United  States  indicate  that  in  1917 
there  were  installed,  in  central  stations  for  lighting  and 
power  purposes,  approximately  9,000,000  kw.,  in  rail- 
way power  stations  3,000,000  kw.,  and  in  isolated  sta- 
tions 8,000,000  kw. ;  a  total  installed  capacity  of  about 
20.000.000  kw.    It  is  apparent  that  instead  of  the  prob- 


lem being  prohibitive  in  size,  there  is  already  installed 
in  the  country  a  power  station  capacity  of  more  than 
twice  the  requirement  for  operating  all  the  railroads 
electrically.  The  power  that  would  be  required  really 
is  not  excessive  as  compared  with  the  electrical  devel- 
opment which  has  already  been  accomplished. 

The  present  tendency  of  modern  power  development, 
both  steam  and  hydraulic,  is  toward  the  growth  of 
large  central  power  stations  and  inter-connected  dis- 
tributing systems.  These  power  stations  will  be  sit- 
uated at  points  of  cheap  coal  supply  or  of  hydro-electric 
development,  and  will  furnish  power  for  cities  and  in- 
dustries over  a  wide  section.  The  same  systems  will  also 
furnish  power  for  the  railways  in  their  territory. 

The  Montana  Power  Company  may  be  cited  as  an 
illustration.  This  company  has  twelve  hydraulic  power 
stations  feeding  into  a  common  distribution  system  at 
100,000  volts.  The  total  installed  capacity  is  approx- 
imately 175,000  kw.  with  possible  extensions  by  future 
development  of  an  equal  amount.  Power  is  furnished 
for  lighting  and  industrial  purposes  to  various  cities 
throughout  the  state  and  also  to  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway.  The  average  twenty-four- 
hour  power  demand  for  the  440  miles  of  the  Chicago, 
Milwaukee  &  St.  Paul  electrification  is  only  in  the 
order  of  15,000  kw.  with  a  maximum  of  about  28,000  kw. 

Design  op  Locomotives 

A  comparison  of  American  electric  locomotive  de- 
velopment with  European,  and  particularly  Continental, 
shows  a  characteristic  difference  in  the  method  of  trans- 
mitting the  power  of  the  motor  to  the  driving  wheels. 
In  America  the  success  attained  with  the  many  heavy 
high-speed  motor  cars  and  the  utilization  of  these  cars 
in  many  cases  for  hauling  trains,  naturally  led  to  the 
building  of  similar  equipment  for  locomotive  purposes 
only.  This  type  of  locomotive  is  the  most  economical 
design,  but  as  the  tractive  effort  is  transmitted  through 
the  truck  center  pin,  this  type  is  commonly  limited  to  a 
weight  of  about  60  tons.  For  heavier  locomotives  of  this 
type,  weighing  from  60  to  100  tons,  the  two  trucks 
are  usually  connected  and  the  tractive  effort  transmitted 
directly  through  the  trucks  instead  of  through  the  loco- 
motive frame. 

The  Continental  designers,  having  had  little  exper- 
ience with  heavy  motor-car  equipment,  were  skeptical 
of  gearing  and  the  practice  of  mounting  motors  di- 
rectly on  the  axle.  Their  efforts  have  been  mainly 
directed  toward  substituting  the  electric  motor  for 
the  steam  locomotive  cylinder,  retaining  all  of  the  side 
rods  and  adding  a  few  more.  There  is  a  difference, 
however,  between  driving  side  rods  from  a  steam  pis- 
ton and  from  a  motor-driven  crank,  which  does  not 
seem  to  have  been  fully  appreciated.  In  a  steam  en- 
gine the  maximum  stresses  and  pin  pressures,  so  far 
as  the  driving  power  is  concerned,  may  be  predeter- 
mined from  the  piston  area  and  steam  pressure.  In  an 
electric  locomotive,  however,  having  a  motor-driven 
crank  and  side  rods,  the  maximum  stresses  are  in- 
fluenced by  variations  in  the  wheel  centers  and  the 
wear  of  bearings.  The  mechanical  design  must  be 
strong  enough  to  withstand  the  driving  torque  at  45 
deg.  angle  from  the  center,  and  at  as  much  less  angle 
as  may  result  from  the  variations.  As  an  extreme  illusr 
tration,  with  one  side  stripped  and  the  other  on  dead 
center,  the  stresses  would  be  in  excess  of  any  prac- 
ticable design. 


April  26,  1919 


Electric    Railway    Journal 


827 


The  Continental  locomotives  show  many  variations 
of  the  side-rod  drive,  both  with  the  jack  cranks  direct 
driven  by  the  motor  through  parallel  rods  or  by  means 
of  gearing.  Comparing  only  the  most  important  trunk- 
line  electrifications  in  Europe  and  America,  we  find 
that  out  of  nine  European  railroads  operating  210  loco- 
motives, there  are  represented  twenty-eight  different 
types,  while  out  of  fourteen  American  railroads  operat- 
ing 364  locomotives  only  twenty-one  types  are  repre- 
sented. The  cause  for  this  difference  is  to  be  found 
in  the  historical  development  outlined  herein  and  in  the 
fact  that  the  American  development  has  largely  been 
determined  by  commercial  reasons. 

The  design  of  American  locomotives  for  low  speed 
freight  and  passenger  service  has  been  influenced 
largely  by  the  heavj'  motor  car  with  motors  geared 
directly  to  the  driving  axle.  A  gearless  motor  which 
could  develop  as  tractive  effort  a  proportion  of  the 
weight  on  the  axle  comparable  to  the  geared  motor 
would  furnish  a  still  simpler  design.  Recent  develop- 
ments along  this  line  indicate  the  possibility  of  such  a 
gearless  low-speed  locomotive  at  a  comparable  price. 

The  design  of  electric  locomotives  for  high-speed 
passenger  service  at  60  to  80  m.p.h.  is  a  more  com- 
plicated problem.  A  substantial  saving  through  the 
elimination  of  turntables  and  incident  delays  being  ob- 
tained by  designing  the  locomotive  double  ended  and 
capable  of  running  equally  well  in  both  directions,  this 
desirable  requirement  involves  features  of  design  dif- 
fering from  that  of  a  steam  locomotive  built  for  opera- 
tion in  one  direction  only. 

A  feature  in  the  design  of  a  double-ended  locomotive 
is  to  control  the  lateral  oscillation  and  to  minimize 
its  effect  on  the  track.  This  characteristic  is  more  in 
evidence  on  tangent  track  where  the  flanges  of  the 
guiding  wheels  are  free  to  move  within  the  clearance, 
than  on  curves  where  the  flanges  of  these  wheels  bear 
firmly  against  the  outer  rail.  This  characteristic  also 
appears,  though  in  a  different  form,  in  the  single  ended 
steam  locomotive,  as  the  front  and  rear  ends  are  not 
both  subjected  to  the  reactionary  influence  of  two  guid- 
ing trucks.  In  any  event  the  wheels  at  the  front  and 
rear  ends  must  be  relied  upon  to  withstand  the  effect 
of  these  lateral  oscillations. 

In  a  double-ended  locomotive  with  guiding  trucks 
at  each  end,  any  lateral  oscillation  will  deliver  a  thrust 
at  the  truck  center  plate  both  at  the  front  and  rear 
ends.  The  roll  of  the  locomotive  body  has  little  ten- 
dency to  transfer  weight  to  the  outside  guiding  wheels 
and,  therefore,  has  but  little  effect  in  holding  down  the 
outer  rail.  The  lateral  movement  of  the  locomotive, 
however,  does  increase  the  weight  transferred  to  the 
outside  guiding  wheels  in  proportion  to  the  height  of  the 
center  plate  above  the  rail  head. 

The  problem  presented  is  to  design  'a  double  end 
locomotive  with  leading  and  trailing  trucks  which  shall 
have  sufficient  guiding  force  for  the  front  end  and  with 
such  characteristics  as  to  minimize  the  cause  and  ef- 
fect of  lateral  oscillations. 

To  minimize  the  cause  of  lateral  oscillations  the  front 
and  rear  trucks  should  be  restrained  so  far  as  possible 
from  any  individual  movement,  other  than  that  essential 
to  proper  guiding  of  the  locomotive.  Experience  has 
demonstrated  that  a  two-axle  truck  with  an  articulated 
connection  accomplishes  this  desired  result  much  more 
effectually  than  either  a  two-axle  bogie  or  pony  truck. 
To  minimize  the  effect  of  lateral  oscillations  the 
characteristics  should  be  such  that  the  truck  will  allow 


a  time  element  during  delivery  of  the  thrust  against 
the  rail  head  and  such  that  any  lateral  thrust  at  the 
center  pin  will  produce  a  large  vertical  component  at 
the  outer  guiding  wheels.  Raising  the  bearing  point 
or  center  plate  of  guiding  trucks  to  60  in.  or  70  in. 
above  the  rail  head  has  shown  by  tests  that  these  char- 
acteristics can  be  obtained  in  that  manner.  We  wish  to 
direct  attention  to  the  fact  that  a  successful  double- 
ended  high-speed  locomotive  can  only  be  obtained  by 
a  proper  study  of  the  front  and  rear  trucks. 

For  high-speed  passenger  service  with  speeds  of  the 
order  of  60  to  80  m.p.h.  if  a  locomotive  is  equipped 
with  geared  motors  the  gear  reduction  approaches  a 
small  ratio,  if  the  armature  is  to  be  kept  within  prac- 
tical rotative  speeds.  This  presents  all  the  disad- 
vantages of  increased  weight  due  to  gears  with  their 
cost  of  maintenance  without  the  compensating  advantage 
of  the  increase  in  tractive  effort  usually  gained  by  gear 
reduction.  Consequently,  it  appears  to  us  that  for  such 
speeds  and  for  such  service  the  gearless  motor  with  the 
armature  mounted  directly  on  the  axle  presents  the 
best  solution.  The  bipolar  gearless  motors  on  the  New 
York  Central  Railroad  which  have  been  in  service  for 
twelve  years  have  shown  very  low  maintenance. 

Collection  of  Current 

The  trolley  pole  and  wheel  which  has  so  well  served 
the  electric  railway  is  not  well  adapted  for  the  heavy 
service  we  have  been  considering,  nor  is  it  a  convenient 
device  for  movement  in  both  directions.  The  pantograph 
collector  which  requires  no  attention  on  reverse  move- 
ment has  long  been  used,  but  it  is  only  within  the  past 
few  years  that  its  capacity  as  a  collecting  device  has 
been  fully  demonstrated.  Rolling  and  sliding  contacts 
have  both  been  tried  with  results  distinctly  in  favor  of 
the  slider.  The  wear  of  the  working  conductor  or  trol- 
ley wire  is  due  far  more  to  the  destruction  by  arcs 
at  the  point  of  contact  than  from  the  mechanical  fric- 
tion, hence  it  is  most  important  that  the  wire  be  so 
supported  as  to  eliminate  any  rigid  spots  which  are  the 
usual  cause  of  this  arcing.  The  wire  should  be  lifted 
slightly  and  really  supported  by  the  collector  rather  than 
that  the  collector  should  run  underneath  a  wire  held 
in  rigid  relation  to  its  support.  Lubrication  of  the  col- 
lecting surface  not  only  reduces  the  wear  but  seems 
slightly  to  improve  the  contact  presumably  because  of 
less  tendency  to  chatter  than  with  bare  metal.  The 
amount  of  current  that  can  be  successfully  collected 
seems  limited  only  by  the  current  capacity  of  the  work- 
ing conductor.  Tests  have  shown  no  arcing  at  the  contact 
with  3000  amp.  at  80  m.p.h.,  and  2000  amp.  has  been 
collected  with  equal  success  at  more  than  60  m.p.h.  A 
copper  conductor  with  copper  wearing  strips  on  the  col- 
lector has  been  found  to  give  the  best  results.  Measure- 
ments taken  on  the  Milwaukee  Railway  indicate  the 
working  conductor  will  have  a  life  of  more  than  TOO 
years  before  it  will  have  to  be  replaced  because  of  wear. 

Regeneration 

Regeneration  as  used  in  this  connection  implies  the 
use  of  electric  braking  and  the  utilization  of  the  energy 
in  the  train  as  electric  power,  which  is  fed  back  into  the 
distributing  system.  The  train  on  a  down  grade  drives 
the  motors  as  generators,  which  is  comparable  to  the 
action  of  falling  water  in  a  hydroelectric  power  station. 
Regeneration  is  of  especial  advantage  on  the  long  grades 
encountered  in  mountain  districts.  Grades  of  20  to  50, 
miles  in  continuous  length  are  found  on  almost  all  the 
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railway  lines  crossing  the  Continental  Divide.  It  elimi- 
nates the  surging  in  the  train  and  the  variations  of  speed 
which  are  encountered  in  holding  the  train  by  air  brakes. 
In  addition  to  this,  the  wear  of  brakeshoes  is  eliminated 
and  the  delays  which  are  often  due  to  overheated 
brakeshoes  on  long  grades  are  also  avoided.  The  elec- 
tric braking  takes  place  entirely  at  the  front  end  of 
the  train,  taking  up  all  slack,  and  permits  the  air  reser- 
voirs to  remain  fully  charged  in  reserve  for  emergency. 
The  amount  of  power  returned  to  the  trolley  by  re- 
generation varies  with  the  amount  of  the  grade  and  the 
type  of  train.  On  specific  tests  it  has  been  shown  that 
a  train  on  a  2  per  cent  grade  has  regenerated  42  per  cent 
of  the  power  required  to  pull  the  same  train  up  the 
grade.  On  a  1.66  per  cent  grade  23  per  cent  has  been 
regenerated.  The  records  for  a  particular  month  over 
the  entire  Rocky  Mountain  Division  of  the  C.  M.  &  St. 
P.  for  both  freight  and  passenger  trains  show  that  the 
regeneration  was  equivalent  to  11.3  per  cent  of  the  total 
power  used. 

A  Franchise  Is  a  Binding  Contract 

Supreme  Court  Decides  in  Columbus  Railway  Case 
that   Unprofitableness    Is   No   Excuse 
for  Non-Execution 

A  DECISION  was  rendered  by  the  United  States 
Supreme  Court  on  April  14  in  the  case  of  the  Co- 
lumbus Railway,  Power  &  Light  Company,  appellant, 
vs.  the  City  of  Columbus,  et  al.  The  case  arose  over 
the  right  of  the  company  to  surrender  and  cancel  two 
franchises,  one  passed  on  Feb.  4,  1901,  and  the  other  on 
Jan.  1,  1901,  each  for  twenty-five  years.  These  fran- 
chises called  for  the  sale  of  eight  tickets  for  25  cents 
with  universal  transfers.  The  company  declared  that 
owing  to  an  increase  in  its  operating  expenses  the 
gross  earnings  of  its  railway  lines  for  the  year  ending 
-June  30,  1919,  will  fall  short  by  approximately  $250,- 
000  of  paying  expenses,  depreciation  and  taxes,  leav- 
ing nothing  for  fixed  charges  or  any  return  to  the  com- 
pany on  the  value  of  its  property.  Part  of  the  in- 
'  crease  in  operating  expenses,  i.  e.,  $560,000,  was  because 
of  an  increase  in  wages  ordered  by  the  National  War 
Labor  Board.  The  company  set  forth  the  importance  to 
the  federal  railroad  and  military  authorities  of  the 
maintenance  by  it  of  good  service  as  a  public  utility  and 
that  the  existing  rates  of  fare  were  inadequate  and  con- 
fiscatory and  that  it  desired  to  charge  5  cents  for  a 
single  ride  and  1  cent  for  a  transfer. 

The  Decision  Holds  the  Contract  Binding 

The  court  first  considered  jurisdiction  and  held  that 
•on  account  of  federal  questions  involved  it  could  act. 

It  then  held  that  the  franchise,  after  being  accepted 
by  the  company,  was  a  binding  contract,  citing  in  sup- 
port Cleveland  vs.  Cleveland  Railway  Company,  194 
U.  S.  512.    Continuing,  the  court  said : 

We  can  have  no  doubt  that  under  the  authority  of  the 
laws  referred  to  and  in  view  of  the  terms  of  the  ordi- 
nances in  question  and  the  acceptances  by  the  grantees  the 
city  of  Columbus  made  valid  and  binding  contracts  with 
the  companies,  binding  for  the  term  of  twenty-five  years. 
By  these  contracts,  obligatory  alike  upon  the  city  and  the 
•company,  the  city  granted  the  right  to  use  the  streets 
and  the  company  bound  itself  to  furnish  the  contemplated 
service  at  the  rates  of  fare  fixed  in  the  ordinances.  We 
cannot  agree  with  the  contention  of  the  appellant  that 
these  were  permissive  franchises,  granted  and  accepted  with 
the  right  upon  the  part  of  the  company  to  abandon  the 
uses  and  purposes  for  which  the  franchises  were  granted 


because  the  rates  fixed  became  unremunerative  as  alleged 
in  the  amended  bill.  The  authority  under  which  the  city 
acted  came  from  the  State,  and  was  granted  by  proper 
statutes  passed  for  that  purpose.  The  contracts  were  made 
between  the  city  and  the  company,  and  became  mutually 
binding  for  the  period  named  in  the  ordinances.  This  case 
does  not  involve  the  remedies  which  may  be  invoked  against 
a  street  railway  company  which  is  or  may  become  insolvent 
because  of  conditions  arising  since  it  entered  into  a  given 
contract.  The  company  seeks  now  by  its  own  action  to 
terminate  the  contracts,  still  binding  upon  it  by  their  terms 
as  to  rates  of  fare  to  be  charged,  and  seeks  to  have  the  aid 
of  a  court  of  equity  by  enjoining  the  city  from  any  further 
requirement  of  service  under  them. 

There  is  no  showing  that  the  contracts  have  become  im- 
possible of  performance.  Nor  is  there  any  allegation  es- 
tablishing the  fact  that  taking  the  whole  term  together  the 
contracts  will  be  necessarily  unprofitable.  This  case  is  not 
like  the  Denver  Water  Works  case,  246  U.  S.  178,  and  the 
Detroit  Street  Railway  Company  case,  248  U.  S.  429,  in 
both  of  which  the  franchise  to  use  the  streets  of  the  city 
had  expired  by  limitation,  and  it  was  sought  to  require 
continued  operation  of  a  water-works  system  in  the  one 
case  and  in  the  other  of  a  street  railway  system,  under 
rates  which  would  afford  no  adequate  return  to  the  com- 
panies. In  this  case  the  company  seeks  the  aid  of  a  court 
of  equity  to  avoid  contracts  duly  made  and  entered  into 
while  the  same  are  yet  in  force. 

We  are  unable  to  find  in  the  allegations  in  this  bill  any 
statement  of  facts  which  absolves  the  company  from  the 
continued  obligation  of  its  contracts  unless  the  facts  to 
which  we  have  referred  bring  the  case,  as  is  contended, 
within  the  doctrine  of  vis  major,  justifying  the  company 
in  its  attempt  to  surrender  its  franchise,  and  be  absolved 
from  further  obligation. 

Not  Like  "Kronprinzessin  Cecilie"  or  Milwaukee  Cases 

We  come  then  to  consider  whether  the  amended  bill  shows 
the  happening  of  an  event  or  events  which  have  released 
the  company  from  the  obligations  of  the  contract,  and  au- 
thorized it  to  cancel  the  same  upon  the  surrender  of  its 
franchise.  Justification  for  that  course  is  said  to  exist  in 
the  conditions  following  the  World  War  and  resulting 
therefrom,  particularly,  in  the  great  increase  in  wages  by 
the  arbitral  award  of  the  National  War  Labor  Board  which 
was  due  to  the  necessity  of  meeting  the  high  cost  of  living 
as  a  direct  result  of  war  conditions.  This,  it  is  contended, 
presents  a  situation  that  made  the  subsequent  keeping  of 
the  contract  practically  impossible  except  at  a  ruinous  loss 
to  the  company.  It  is  insisted  that  the  principle  recognized 
by  this  court  in  Kronprinzessin  Cecilie,  244  U.  S.  13,  when 
applied  to  this  case  shows  the  existence  of  conditions  ex- 
cusing the  performance  of  the  contract.  In  that  case  it  was 
held  that  the  master  and  owner  of  the  German  steamship 
Kronprinzessin  Cecilie  were  justified  in  apprehending  that 
she  would  be  seized  as  a  prize  if  she  completed  her  voyage 
to  Plymouth  and  Cherbourg  on  the  eve  of  the  war,  and  her 
return  to  this  country  was  a  reasonable  and  justifiable  pre- 
caution in  view  of  the  situation;  that  there  was  no  liability 
for  the  shipments  of  gold  agreed  to  be  carried  in  that  case; 
that  the  contract,  not  making  an  exception  in  the  event  of 
war  intervening  before  delivery  of  the  cargo,  the  circum- 
stances showing  peril  of  belligerent  capture  afforded  an 
implied  exception  to  the  carrier's  undertaking. 

Much  reliance  is  had  by  the  appellant  on  the  language 
used  by  Mr.  Justice  Jackson  speaking  for  this  court  in 
Chicago,  Milwaukee  &  St.  Paul  Railway  vs.  Hoyt,  149  U. 
S.  1,  14,  15,  wherein  it  was  said:  "There  can  be  no  ques- 
tion that  a  party  may  by  an  absolute  contract  bind  himself 
or  itself  to  perform  things  which  subsequently  become  im- 
possible, or  pay  damages  for  the  nonperformance,  and  such 
construction  is  to  be  put  upon  an  unqualified  undertaking, 
where  the  event  which  causes  the  impossibility  might  have 
been  anticipated  and  guarded  against  in  the  contract,  or 
where  the  impossibility  arises  from  the  act  or  default  of 
the  promisor.  But  where  the  event  is  of  such  a  character 
that  it  cannot  be  reasonably  supposed  to  have  been  in  the 
contemplation  of  the  contracting  parties  when  the  contract 
was  made,  they  will  not  be  held  bound  by  general  words, 
which,  though  large  enough  to  include,  were  not  used  with 
reference  to  the  possibility  of  the  particular  contingency 
which  afterward  happens." 

Particular  reliance  is  had  upon  the  last  sentence  of  the 
paragraph  just  quoted.  This  language  was  used  in  inter- 
preting a  contract  of  doubtful  import,  as  the  context  shows. 
Such  interpretation  was  made  in  view  of  the  situation  of 
the  parties  at  the  time  when  the  contract  was  made,  and  in 
view  of  t.he  nature  of  the  undertaking  under  consideration. 
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It  certainly  was  not  intended  to  question  the  principle,  fre- 
quently declared  in  decisions  of  this  court,  that  if  a  party 
charge  himself  with  an  obligation  possible  to  be  performed, 
he  must  abide  by  it  unless  performance  is  rendered  im- 
possible by  the  act  of  God,  the  law,  or  the  other  party.  Un- 
foreseen difficulties  will  not  excuse  performance.  Where 
the  parties  have  made  no  provision  for  a  dispensation,  the 
terms  of  the  contract  must  prevail.  United  States  vs. 
Gleason,  175  U.  S.  588,  602,  and  authorities  cited;  Carnegie 
Steel  Company  vs.  United  States,  240  U.  S.  156,  164,  165. 
The  latest  utterance  of  this  court  upon  the  subject  is  found 
in  Day  vs.  United  States,  245  U.  S.  154,  in  which  it  was 
said:  "One  who  makes  a  contract  can  never  be  absolutely 
certain  that  he  will  be  able  to  perform  it  when  the  time 
comes,  and  the  very  essence  of  it  is  that  he  takes  the  risk 
within  the  limits  of  his  undertaking.  The  modern  cases 
may  have  abated  somewhat  the  absoluteness  of  the  older 
ones  in  determining  the  scope  of  the  undertaking  by  the 
literal  meaning  of  the  words  alone.  The  Kronprinzessin 
Cecilie,  244  U.  S.  12,  22.  But  when  the  scope  of  the  under- 
taking is  fixed,  that  is  merely  another  way  of  saying  that 
the  contractor  takes  the  risk  of  the  obstacles  to  that 
extent." 

After  quoting  from  one  or  two  other  cases-  in  sup- 
port of  its  conclusions  the  court  said: 

It  is  undoubtedly  true  that  the  breaking  out  of  the  World 
War  was  not  contemplated,  nor  was  the  subsequent  action 
of  the  National  War  Labor  Board  within  the  purview  of 
the  parties  when  the  contract  was  made.  That  there  might 
be  a  rise  in  the  cost  of  labor,  and  that  the  contract  might 
at  some  part  of  the  period  covered  become  unprofitable  by 
reason  of  strikes  or  the  necessity  for  higher  wages  might 
reasonably  have  been  within  their  contemplation  when  the 
contract  was  made  and  provisions  made  accordingly.  There 
is  no  showing  in  the  bill  that  the  war  or  the  award  of  the 
War  Labor  Board  necessarily  prevented  the  performance 
of  the  contract.  Indeed,  as  we  have  said,  there  is  no  show- 
ing, as  in  the  nature  of  things  there  cannot  be,  that  the 
performance  of  the  contract,  taking  all  the  years  of  the 
term  together,  will  prove  unremunerative.  We  are  unable 
to  find  here  the  intervention  of  that  superior  force  which 
ends  the  obligation  of  a  valid  contract  by  preventing  its 
performance.  It  may  be,  and  taking  the  allegations  of  the 
bill  to  be  true,  it  undoubtedly  is,  a  case  of  a  hard  bargain. 
But  equity  does  not  relieve  from  hard  bargains  simply  be- 
cause they  are  such.  It  may  be  that  the  efficiency  of  the 
service  and  fairness  in  dealing  with  the  company  which 
performs  such  important  and  necessary  service  ought  to 
require  an  advance  in  rates;  such  was  the  strongly  an- 
nounced opinion  of  the  National  War  Labor  Board.  But 
these  and  kindred  considerations  address  themselves  to  the 
duly  constituted  authorities  having  the  control  of  the  sub- 
ject matter. 

We  reach  the  conclusion  that  the  District  Court  was  right 
in  holding  that  this  bill  presented  no  grounds  absolving 
the  company  from  its  contract,  and  justifying  the  surrender 
of  its  franchise.     It  follows  that  the  decree  is  affirmed. 


American  Welding  Society  Progressing 

The  American  Bureau  of  Welding,  to  operate  under 
the  auspices  of  the  American  Welding  Society,  was 
organized  on  April  II  with  C.  A.  Adams  as  director, 
H.  M.  Hobart  and  A.  S.  Kinsey  as  vice-directors,  W.  E. 
Symons  as  treasurer  and  H.  C.  Forbes  as  secretary. 
Regular  meetings  of  the  bureau  are  to  be  held  on  the 
third  Friday  of  each  month.  The  bureau  voted  to  es- 
tablish a  research  committee  and  appointed  fifty-two 
men  representing  a  wide  variety  of  interests  to  the  com- 
mittee. The  membership  of  the  committee  will  be  aug- 
mented from  time  to  time  as  needed. 

Among  the  members  of  the  research  committee  are 
experts  from  manufacturing  companies  and  govern- 
mental and  other  bureaus.  Included  are  men  from  the 
Bureau  of  Standards,  Lloyds'  Register  of  Shipping,  Na- 
tional Research  Council,  Electrical  Testing  Laboratory, 
Massachusetts  Institute  of  Technology,  Stevens  Insti- 
tute of  Technology,  United  States  Navy  Yard,  Univer- 
sity of  Illinois,  Lehigh  University,  University  of  Ver- 
mont and  American  Bureau  of  Shipping. 


Why  Gasoline  Can't  Compete  in 
City  Service 

Gasoline    Cars    Cannot    Coast    or    Stand    without 

Consuming  Much   Fuel,  Thus  Raising  Average 

Unit  Consumption  to  Extremely  High  Figures 

By  F.  Kingsley 

THERE  seems  to  be  some  questioning  of  my  last 
week's  reference  to  gasoline  as  a  prohibitively 
costly  fuel.  Also,  the  fact  (mentioned  at  tlie  same 
time)  that  gasoline  may  cost  seven  times  as  much  as 
electricity  for  surface  car  operation  appears  to  be  too 
strong  a  medicine  for  our  persistent  radicals  to  swallow 
— if  we  may  term  as  radicals  those  who  insist  that  elec- 
tricity as  a  motive  power  belongs  to  a  past  era.  In  con- 
sequence, I  wish  to  submit,  in  detail,  the  derivation  of 
the  figure  referred  to,  together  with  the  remark  that, 
so  long  as  the  proponents  of  the  gasoline  engine  kept 
it  on  rubber  tires  we  were  at  a  disadvantage  because 
there  were  a  lot  of  things  about  automobiles  that  we 
didn't  understand.  However,  now  that  the  gasoline 
engine  has  been  suggested  in  all  seriousness  for  rail 
traction  it  becomes  possible  to  make  direct  and  accurate 
comparisons  of  gasoline  and  electricity. 

To  do  this  we  need  to  start  only  with  the  assumption 
of  a  pair  of  similar  cars,  one  with  gas  drive  and  the 
other  with  electric  motors  which  consume,  say,  I  kw.-hr. 
per  car  mile.  Details  as  to  size  and  weight  of  car  are 
unimportant,  although  it  may  be  remarked  that  such 
an  energy  consumption  would  be  expected  from  a  typical 
one-man  car  of  about  the  same  size  as  the  one  with 
which  Henry  Ford  is  going  to  revolutionize  our  in- 
dustry. Details  regarding  speed  and  stops  per  mile  are 
also  unimportant  except  in  so  far  as  they  affect  the 
duration  of  what  electric  railway  operators  generally 
call  length  of  unit  run. 

Here  it  becomes  necessary  to  descend  to  first  prin- 
ciples by  pointing  out  that  a  street  car,  contrary  to 
common  impression,  does  not  progress  from  one  end 
of  the  line  to  the  other  at  a  constant  and  leisurely  rate. 
Instead,  its  progress  is  made  up  of  a  series  of  relatively 
short  jumps,  or  unit  runs,  which  are  made  between 
stops.  These  runs  may  have  a  length  of  only  one  block 
or  may  be  extended  to  eight  or  ten  blocks,  depending 
upon  the  wishes  of  riders  to  alight  or  pedestrians  to 
ride.  In  general,  however,  experience  has  shown  that 
for  city  operation  the  average  run  has  a  length  of  the 
order  of  600  ft.,  and  a  duration  of,  say,  forty-five  sec- 
onds. Each  of  these  runs  is  made  up  of  a  cycle  of  op- 
erations that  is  invariable  in  its  order.  First,  there  is 
a  rapid  acceleration  (in  modern  cars  sometimes  reach- 
ing 2.5  m..p.hp.s.)  ;  then  the  power  is  shut  off  and  the 
car  "coasts,"  gradually  losing  speed  as  it  runs  under 
momentum ;  then  when  the  next  stopping  point  is  almost 
reached  the  brakes  are  applied  hard  so  as  to  bring  the 
car  to  a  halt  as  quickly  as  possible  after  the  brakes  go 
on;  finally  there  is  a  stop  of  several  seconds  while  pas- 
sengers get  on  and  off.  Then  the  whole  cycle  is  re- 
peated, with  only  such  changes  as  are  necessitated  by 
changing  distances  between  stops  and  interferences  by 
vehicles  or  unfortunate  pedestrians. 

Power  Required  for  Only  22  Per  Cent  of  Time 

Without  going  into  too  exhaustive  details,  it  may  be 
said  that  the  rule  of  rapid  acceleration  has  been  demon- 
strated beyond  any  shadow  of  doubt.  If  acceleration  is 
slow  the  car  doesn't  gain  a  high  running  speed  before 
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it  is  time  to  apply  brakes  for  the  next  stop,  and  if  the 
running  speed  is  low  the  average  speed,  or  schedule 
speed,  is  also  low,  and  slow  schedules  mean  high  costs 
and  accelerated  receiverships.  Also,  paradoxical  as  it 
may  be,  rapid  acceleration  is  economical  of  power.  In 
brief,  rapid  acceleration  is  an  essential  of  surface  car 
operation.  To  obtain  it,  50  hp.  of  motors  have  been 
placed  on  recent  7-ton  cars.  And  these  motors  fre- 
quently may  be  called  upon  for  75  hp.  under  unfavor- 
able starting  conditions,  since  overload  capacity  is  a 
recognized  characteristic  of  electric  motors,  if  not  of 
the  gas  engine. 

As  a  result  of  this  requirement  it  is  invariably  the 
case  that  a  modern  surface  car  demands  a  large  amount 
of  power  during  a  short  period  of  acceleration  and  then 
demands  no  power  at  all  during  the  other  operations 
within  each  cycle  or  unit  run.  The  duration  of  the 
period  of  acceleration  may  be  said  to  be  ordinarily  not 
far  from  ten  seconds  with  reasonably  modem  equip- 
ment. The  duration  of  the  remainder  of  the  average 
cycle  would  thus  be  thirty-five  seconds.  City  railway 
motors,  then  run  in  cycles  roughly  approximating  full 
load  for  22  per  cent  of  the  time  and  no  load  for  78  per 
cent  of  the  time.  This  condition  applies  whether  the  mo- 
tive power  is  electricity  or  gasoline.  And  also  it  is  the 
condition  which  prevents  the  modem  internal  combustion 
engine,  marvelous  as  it  is,  from  ever  displacing  elec- 
tricity for  general  city  car  operation,  because  the  gas 
engine  cannot  run  idle  without  using  fuel. 

To  elaborate,  the  modern  gas  engine  is  a  four-cycle 
machine.  The  pistons  get  an  impulse  only  once  in  four 
strokes.  Naturally  the  mechanical  efficiency,  is  not  high, 
being  of  the  order  of  75  per  cent.  Consequently,  when 
the  engine  runs  at  "no  load,"  something  like  one-fourth 
as  much  energy  is  required  to  keep  the  engine  turning 
over  at  speed  as  is  required  to  pull  the  full  load.  In  ad- 
dition, the  thermal  efficiency  at  light  loads  is  low  and 
the  unit  fuel  consumption  is  roughly  doubled.  An 
authority  states  that  in  explosion  engines  the  total  no- 
load  consumption  ranges  from  30  per  cent  to  45  per 
cent  of  the  total  consumption  at  normal  load.  Making 
allowance  for  the  various  factors  such  as  reduced  turn- 
over speed,  irregular  operation,  careless  handling  and 
sloppy  maintenance  which  may  be  expected  in  street 
car  service,  it  is  at  least  safe  to  take  the  lower  of  the 
above  figures  for  the  fuel  consumption  during  the  78 
per  cent  idle  time. 

Electricity,  1.5  Cents;  Gasoline,  10.5  Cents 

Unit  fuel  consumption  for  an  automobile  engine 
under  full  load  test  seems  to  range  from  0.8  lb.  to  1.2  lb. 
of  gasoline  per  brake-horsepower  per  hour,  so  that  1 
lb.  per  horsepower-hour  may  be  adopted  as  an  average 
during  the  acceleration  period  of  the  hypothetical 
gasoline-driven  street  car  in  question.  During  the  idle 
time  the  rate  of  consumption  would  then  be  30  per  cent 
of  1  lb.,  or  0.3  lb.  for  each  horsepower  developed  at  full 
load,  but  since  the  idle  time  is  3.5  times  as  long  as  the 
power-on  period  the  total  consumption  while  idling 
would  be  1.05  lb.  of  gasoline  for  each  horsepower-hour 
developed  during  the  power-on  period. 

Losses  from  motor  to  wheels  may  be  assumed  to  be 
the  same  for  both  electric  and  gasoline  motors,  as  this 
gives  the  latter  a  little  the  best  of  it,  and  in  consequence 
the  power  actually  delivered  is  measured  by  the  input 
to  the  electric  motor  on  the  one  hand  and  by  the  fuel 
supply  to  the  gas  engine  on  the  other.    If  the  cars  on 


which  the  two  are  mounted  are  similar,  energy  demands 
will  be  equal  and  costs  directly  comparable. 

For  the  electric  car  the  input  has  already  been  as- 
sumed at  1  kw.-hr.  per  car-mile,  which,  at  thirty-five  per 
cent  load  factor,  could  be  purchased  from  any  power  com- 
pany for  about  0.9  cent,  and,  including  an  allowance  of 
0.6  cent  for  conversion,  the  total  cost  at  the  car  would 
be  1.5  cent.  For  an  exactly  similar  gasoline-driven  car 
the  energy  consumption  will  also  be  1  kw.-hr.  per  car- 
mile,  or  1.34  hp.-hr.  per  car-mile.  This,  multiplied  by 
the  previously  determined  unit  fuel  consumption  of  2.05 
lb.  per  horsepower-hour,  produces  a  car-mile  consump- 
tion of  2.75  lb.  Incidentally,  this  is  the  equivalent  of 
2.1  miles  per  gallon  of  gasoline.  If  the  price  of  gas  is 
taken  at  the  not-unreasonable  figure  of  22  cents  per 
gallon,  the  cost  per  pound  of  gas  would  be  3.8  cents. 
Finally,  2.75  lb.  of  gas  per  car-mile  at  3.8  cents  per 
pound  makes  a  total  cost  of  10.5  cents  per  car-mile 
for  the  fuel  for  the  gas-driven  car.  This  is  seven 
times  the  cost  of  1.5  cents  for  moving  the  electrically 
driven  car. 

A  word  may  be  advisable  in  regard  to  the  editorial 
on  the  subject  appearing  in  the  last  issue  of  this  paper. 
In  this  the  cost  of  gasoline  fuel  "under  the  most  favor- 
able conditions"  was  cited  as  being  4  cents  per  car-mile 
for  a  7-ton  car  (evidently  not  a  70-ton  car  as  the  lino- 
typer  made  it).  Such  a  figure  could  be  obtained  on  the 
assumption  of  a  16-cent  fuel,  which  we  might  get,  al- 
though it  doesn't  exist  yet  for  automobiles;  a  forty- 
second  power-on  period  in  a  100-second  run,  which 
would  correspond  to  an  extremely  easy  service  involving 
something  like  three  stops  per  mile;  a  20  per  cent  no- 
load  fuel  consumption;  and  a  full-load  fuel  consumption 
of  0.8  lb.  per  horsepower-hour,  which  figure  can  be 
reached  by  gasoline  engines,  at  least  on  the  test  floor. 
Every  one  of  these  conditions  is  absolutely  the  most 
favorable  one  for  the  gasoline  drive  that  could  be  con- 
sidered as  at  all  reasonable.  That  all,  or  in  fact  that 
any  of  such  favorable  conditions  may  be  expected  in 
commercial  operation  is  highly  improbable.  In  other 
words,  the  figures  in  the  editorial  gave  the  electric  car 
the  benefit  of  all  doubt. 

A  word  also  may  be  desirable  to  explain  why  the 
above  high  figures  for  fuel  consumption  are  not  com- 
monly believed  to  exist  in  automobile  operation.  The 
reason  lies  in  the  fact  that  practically  all  published 
statistics  for  buses  hertofore  have  applied  only  to  con- 
ditions involving  a  negligible  frequency  of  stops  and  a 
slow  acceleration.  Yet  the  imposition  of  frequent  stops 
with  fast  schedules,  and  the  attendant  irregular  opera- 
tion of  the  engine,  not  only  increase  the  unit  fuel  con- 
sumption of  the  gasoline  motor  but  also  greatly  increase 
the  energy  input  required  for  the  vehicle.  Thus,  sta- 
tistics on  actual  fuel  consumption  of  motor  buses  pub- 
lished in  the  Electric  Railway  Journal  four  years  ago 
showed  that  a  number  of  4-ton  buses  generally  in  sub- 
urban operation  made  4.5  miles  per  gallon  of  gasoline. 
This  would  be  the  equivalent  of  2.3  miles  per  gallon  for 
a  7-ton  vehicle  such  as  we  have  been  considering,  or  say 

3  miles  per  gallon  if  allowance  of  30  per  cent  is  made 
for  the  saving  in  rolling  resistance  if  the  vehicle  is 
placed  on  rails.  This  compares  with  the  2.1  miles  pre- 
viously derived  for  severe  city  conditions  and  with  the 

4  miles  derived  for  most  favorable  conditions. 

In  conclusion,  it  is  important  that  recognition  be 
given  to  the  effect  of  an  increase  in  cost  of  power  such 
as  that  above  outlined.    For  a  small  car,  like  the  general 
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type  under  consideration,  earnings  of  25  cents  per  car- 
mile  would  be  excellent,  and  with  a  direct  cost  of  opera- 
tion (including  only  power,  labor  and  maintenance)  in 
the  vicinity  of  10  cents  per  car-mile,  operation  would 
be  profitable.  If,  however,  the  gasoline  drive  was  in- 
troduced, increasing  the  cost  of  power  by  9  cents,  the 
cars  might  just  as  well  be  taken  off  the  streets,  because 
they  would  certainly  lose  money  with  receipts  of  25 
cents  and  a  direct  operating  expense  of  19  cents  per 
car  mile.  If  there  are  certain  peculiar  attractions  and 
advantages  of  the  gas-driven  car  sufficient  to  increase 
receipts  in  proportion  to  any  such  increased  cost  of  op- 
eration, they  have  not  yet  been  put  forward,  and  no  one 
with  common  sense  believes  that  they  exist.  Conse- 
quently the  electric  railway  industry  can  do  no  better 
than  to  dismiss  the  whole  gas-drive  insanity  from  mind 
— unless,  perhaps,  the  old  plan  of  the  motor-bus  line 
promoters  should  be  revived,  and  the  fuel  consumption 
of  small  gas  cars  on  easy  runs  be  compared  with  those 
of  large  electric  cars  operating  on  a  severe  schedule. 
In  this  case  an  analysis  of  the  conditions  should 
promptly  provide  the  comparison  with  a  place  in  the 
waste  basket.  As  for  the  question  of  extremely  light 
cars,  which  naturally  would  be  favored  by  the  sup- 
porters of  an  extremely  costly  fuel,  this  is  something 
solely  for  the  car  designer.  It  is  up  to  him  to  say 
whether  the  use  of  an  extremely  light  car  body  that 
will  rack  itself  to  pieces  in  three  or  four  years  will  pay 
for  itself  by  its  savings  in  energy  during  that  period. 
But  in  any  case  the  form  of  this  energy  must  be  elec- 
tricity, because  that  is  by  far  the  cheapest  form  for 
city  service  that  is  now  known. 


Designs  have  been  prepared  for  passenger  cars  to  be 
operated  in  Saxony  and  Prussia  with  Diesel  engines  as 
the  prime  movers  and  electric  drive  for  the  axles.  The 
engines  are  placed  in  the  middle  with  passenger  bodies 
at  the  ends,  the  total  weight  of  the  car,  unloaded,  being 
64  tons. 


BACK  OF  DAY  CARD  USED  ON  THE  BAT 
STATE  SYSTEM 

Ten-Cent  Fares  and  7-Cent  Tickets 

How  They  Are  Being  Collected  and  Registered  on 

the  City  and  Interurban  Lines  of  the 

Bay  State  Street  Railway 

THE  Bay  State  Street  Railway  is  rapidly  introduc- 
ing metal  tickets  in  place  of  paper  tickets  and 
changing  its  system  of  collection  in  accordance  with  this 
plan.  Its  new  fare  schedule,  which  was  described  on 
page  161  of  the  issue  of  this  paper  for  Jan.  18,  is 
briefly  as  follows: 
City  fares 

The  cash  fare  is  10  cents. 

Five  tickets  are  sold  for  35  cents. 
Interurban  fares 

The  cash  fare  for  one  or  two  zones  is  10  cents  and  for 
each  additional  zone  is  5  cents. 

A  7-cent  ticket  is  accepted  for  a  ride  within  one  zone. 
Fare  for  covibined  city  and  interurban  ride 

A  passenger  traveling  from  the  city  zone  into  one 
interurban  zone,  or  vice  versa,  pays  15  cents  cash  or  a  7- 
cent  ticket  and  5  cents  in  cash.  Succeeding  interurban  zones 
are  at  the  rate  of  5  cents  each. 

Limited  commutation  and  school  tickets 

The  company  has  abolished  its  former  workmen's  tickets, 
which  were  sold  at  reduced  rates,  but  sells  limited  commu- 
tation tickets  good  for  twenty  rides.  These  tickets  have 
separate  coupons  for  the  city  and  interurban  rides,  are  non- 
transferable and  can  be  used  only  during  the  hours  at 
which  wage-earners  usually  go  to  and  from  their  work. 
These  tickets  and  the  school  tickets  which  are  sold  at  re- 
duced rates  are  the  only  paper  tickets  issued  by  the  company. 
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The  method  of  collecting  these  fares  is  as  follows: 
Within  the  city  the  conductor  may  receive  a  10-cent 
cash  fare,  a  7-cent  metal  ticket,  a  paper  commutation 
or  school  ticket,  or  a  transfer.  The  cash  and  metal 
tickets  are  collected  by  a  Johnson  registering  fare  box 
which  registers  coins  of  1  cent,  5  cents  and  10  cents 
and  the  7-cent  metal  tickets,  which  are  slightly  smaller 


Publicity  on  Permanency  of  Prices 

THREE  typical  posters,  issued  by  the  National  Pros- 
perity Campaign,  to  direct  public  thought  to  the 
fundamental  reasons  for  the  present  high  prices,  are 
published  herewith.  A  notice  of  the  organization  of  the 
committee  in  charge  of  this  campaign  was  published 
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THESE   POSTERS   EMPHASIZE  THE  PERMANENCY   OF  PRESENT  PRICE  LEVELS 


METAL   FARE   TOKENS   USED   BY 
BAY    STATE    STREET    RAILWAY 


in  diameter  than  a  dime.  The  paper  tickets  are  regis- 
tered on  an  overhead  register.  The  transfers  are  col- 
lected by  hand  and  are  not  registered,  and  are  placed  in 
a  trip  turn-in  envelope  and  deposited  in  a  locked  box 

in  the  car.  This  has 
to  be  done  every  half 
trip.  On  the  inter- 
urban  sections,  all  col- 
lections except  those 
of  paper  tickets  are 
made  with  a  Rooke 
register  which  has 
been  designed  to  take 
5-cent  pieces  and  7-cent  tickets.  The  fare  box  is  also 
used  on  the  interurban  lines  to  collect  nickel  fares  of 
passengers  boarding  the  car.  The  paper  tickets  are 
registered  on  the  overhead  register. 

The  interurban  cash  fares  of  through  passengers  are 
collected,  10  cents  at  a  time,  this  amount  being  inserted 
in  the  Rooke  register  as  two  5-cent  pieces.  As  this  sum 
entitles  a  passenger  to  ride  through  two  zones,  each 
passenger  paying  this  sum  receives  a  hat  check  which  he 
holds  until  the  fare  is  collected  for  the  zone  in  which 
he  desires  to  alight.  A  passenger  who  boards  the  car  in 
the  last  half  of  a  10-cent  collection  zone  receives  a  hat 
check  of  a  different  color  to  show  he  is  entitled  to  ride 
half  way  through  the  next  10-cent  collection  zone.  Con- 
ductors check  up  their  car  every  zone,  and  passengers 
not  holding  proper  checks  are  required  to  pay  regular 
fares. 

The  interurban  zones  average  2  miles  in  length, 
making  the  fare  about  2}  cents  a  mile.  There  are  no 
overlaps.  The  headings  used  on  the  front  and  back  of 
the  standard  day  card  are  shown  in  the  blank.  A  re- 
production of  the  metal  ticket  is  also  shown. 


in  the  issue  of  this  paper  for  April  5.  P.  H.  Gadsden, 
vice-president  United  Gas  Improvement  Company,  is 
chairman,  and  the  other  members  include  many  men 
prominent  in  business  circles.  Temporary  headquarters 
have  been  taken  at  the  Commodore  Hotel,  New  York. 
The  purpose  of  the  campaign  is  to  make  more  generally 
clear  the  changes  which  have  occurred  in  conditions, 
coinmercially,  economically  and  socially,  since  the  war 
began,  and  the  impossibility  of  any  general  return  to 
pre-war  prices.  In  this  way,  it  is  believed,  business  will 
be  encouraged  to  go  ahead,  provided  there  is  reasonable 
certainty  that  present  prices  are  here  to  stay,  at  least 
sc  far  as  general  price  levels  are  concerned.  Other 
publications  contain  excerpts  from  recent  addresses  by 
authorities  on  the  subject  of  prices  and  finance. 

The  campaign  has  a  special  interest  to  electric  rail- 
ways because  a  frequent  argument  made  against  fare 
increases  is  that  the  present  economic  condition  is 
temporary  only  and  that  in  a  short  time  the  old  fares 
will  again  be  adequate.  This  theory  has  no  firm  basis 
to  support  it  and  the  publications  of  the  committee  for 
this  reason  may  be  of  especial  help  to  electric  railways. 


The  city  of  Birmingham,  England,  is  considering 
the  erection  of  a  power  p'ant  to  care  for  future  needs  but 
is  troubled  by  the  difficulty  of  securing  condensing 
water.  The  River  Severn,  20  miles  away,  would  only 
be  capable  of  condensing  steam  from  a  100,000-kw. 
station  without  cooling  towers.  An  alternative  is  to 
erect  the  station  nearer  the  city,  with  cooling  towers, 
and  to  use  either  the  drainage  water  from  the  Stafford- 
shire mines  or  the  sewage  effluent  at  Minworth  as 
cooling  water.  The  conclusion  has  been  reached  to  use 
the  sewage  effluent,  which  will  be  sufficient  for  a  sta- 
tion of  900,000  kw. 
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Proper  Storage  Facilities  Aid  Salvage 
of  Scrap  Metal 

The  Illinois  Traction  System  Stores  and  Segregates 

Its  Scrap  Metals  at  a  Central  Point  for 

Proper  Distribution 

THE  Illinois  Traction  System  in  the  yards  adjacent 
to  the  Decatur  shops  has  recently  erected  storage 
facilities  for  all  kinds  of  scrap  metal.  A  600-mile 
interurban  system  such  as  this  necessarily  accumulates 
a  great  deal  of  scrap  metal,  and  rather  than  have  this 
lying  around  scattered  over  various  parts  of  the  system 
it  is  now  all  brought  to  this  central  point  and  sorted. 
Any  parts  that  are  good  for  further  use  are  reclaimed 
and  the  remainder  is  sold  in  carload  lots  for  junk. 

The  facilities  for  handling  this  scrap  material  are 
shown  in  the  accompanying  photographs  and  consist 
primarily  of  a  building  61  ft.  long  and  20  ft.  wide 
with  an  adjoining  platform  the  same  width  and  120  ft. 
long.  This  whole  structure  is  built  adjacent  to  a  curved 
section  of  switch  track. 

One  end  of  the  building  is  devoted  to  the  storage 
of  coke,  capacity  being  available  for  two  80,000-lb. 
capacity  carloads.  The  coke  is  shoveled  into  the  build- 
ing through  the  four  small  doors  shown  in  illustration 


No.  2,  and  is  taken  out  through  a  door  at  the  end 
of  the  building.  Adjoining  the  coke  room  and  inside 
the  same  building  are  three  other  storage  bins,  one 
each  for  steel  shavings,  foundry  ashes  and  core  sand. 
These  materials  are  dumped  into  the  bins  from  wheel- 
barrows through  openings  at  the  back  as  shown  in  the- 
third  view.  As  the  floor  of  each  of  these  three  bins 
and  of  the  platform  beside  the  building  is  about  level 
with  a  car  floor,  a  very  gradual  incline  about  40  in. 
wide  is  provided  at  the  back  of  the  building,  and  up 
this  the  barrows  are  pushed  to  a  horizontal  platform 
about  2  ft.  above  the  bin  floors. 

The  platform  adjoining  the  building  is  divided  by 
low  partitions  into  five  sections  in  which  are  stored 
respectively  general  scrap  iron,  all  classes  of-  scrap 
spring  material,  iron  piping,  old  brakeshoes  and  broken 
or  worn-out  gears  and  pinions.  These  materials  can  be 
loaded  into  and  unloaded  from  cars  at  the  front  and 
wheelbarrows  at  the  rear.  Holes  have  been  bored  in 
the  plank  flooring  to  drain  off  rain  and  snow,  and  a  drain 
below  the  platform  carries  this  off  to  the  rear  of  the 
building.  The  platform  is  erected  on  concrete  pier 
foundations  and  both  the  building  and  platform  are 
side  sheathed  with  matched  lumber,  the  roof  of  the 
building  being  covered  with  a  composition  roofing 
paper. 


VIEWS  OF  THE  FACILI- 
TIES PROVIDED  BY  THE 
ILLINOIS  TRACTION  SYS- 
TEM FOR  THE  STORAGE 
AND  SALVAGE  OF  SCRAP 
METAL. 


No.  1 — Loading  scrap  ma- 
terials into  coal  cars. 

No.  2 — Front  of  storage 
buiiding  and  platform. 

No.  3 — ^Rear  of  building,, 
showing  incline  by  which  the 
platform  is  reached  with 
wheelbarrows. 

No.  4 — Platform  on  which 
scrap  metals  are  segregated 
and  stored. 

No.  5 — Rear  of  storage 
platform,  showing  concrete- 
piers  and  side  sheathing. 
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American  Association  News 

Representation  at  Chamber  of 
Commerce  Meeting 

PRESIDENT  PARDEE  has  appointed  a  committee 
of  six  delegates  to  represent  the  American  Electric 
Railway  Association  at  the  meeting  of  the  United  States 
Chamber  of  Commerce  next  week  in  St.  Louis  and  to  act 
with  Philip  H.  Gadsden,  National  Councillor.  The  mem- 
bers of  the  delegation  are  Walter  A.  Draper,  Cincin- 
nati, Ohio;  Britton  I.  Budd,  Chicago,  111.  Richard  Mc- 
Culloch,  St.  Louis,  Mo.;  Philip  J.  Kealy,  Kansas  City, 
Ho.;  Horace  Lowry,  Minneapolis,  Minn.;  Edwin  C. 
Faber,  Chicago,  111.;  alternates,  Thomas  Finigan,  Chi- 
cago, 111.;  Edward  B.  Meissner,  St.  Louis,  Mo.;  Henry 
W.  Blake,  New  York.  The  alternate  national  councillor 
is  H.  H.  Crowell,  Grand  Rapids,  Mich. 


Collection  and  Registration  of  Fares 

THE  Transportation  &  Traffic  Association  committee 
on  collection  and  registration  of  fares  met  in  New 
York  on  April  24  and  "blocked  out"  its  report  to  be 
presented  at  the  fall  convention.  This  report  will  cover 
the  following  points  as  selected  by  the  executive  com- 
mittee (See  E.  R.  J.,  Feb.  1,  1919,  page  244)  : 

The  subject  selected  for  one  of  the  sessions  is  the  collec- 
tion and  registration  of  fares,  particularly  fractional  fares 
or  fares  whose  payment  involves  the  collection  and  regis- 
tration of  two  or  more  coins.  It  is  hoped  by  the  committee 
that  this  session  will  be  made  a  joint  session  with  the 
Accountants'  Association,  so  that  the  topic  may  be  con- 
sidered from  both  the  transportation  and  accounting  stand- 
points. The  committee  will  be  instructed  to  consider  the 
subject  both  as  regards  a  uniform  and  a  zone  system  of 
fares. 

The  meeting  was  attended  by  W.  J.  Harvie,  Auburn, 
N.  Y.,  chairman  (appointed  to  take  the  place  of  R.  R. 
Anderson,  who  was  unable  to  serve)  ;  L.  D.  Pellissier, 
Holyoke,  Mass. ;  C.  W.  Stocks,  Boston,  Mass.,  and  L.  H. 
Palmer,  Baltimore,  Md.  (sponsor  from  executive  com- 
mittee) . 

The  committee  outlined  the  field  to  be  covered,  divid- 
ing it  into  two  sections,  one  relating  to  the  flat  fare  and 
the  other  to  the  fare  based  upon  distance  traveled.  The 
former  was  the  only  one  studied  in  detail  at  the  meet- 
ing. In  it  were  included  the  collection  and  registration 
of  single  coins,  multiple  coins,  metal  tickets  and  paper 
tickets  by  all  practicable  means.  The  committee  aims 
ultimately  to  recommend  the  most  approved  plans  for 
these  purposes  in  general  and  special  cases. 


Illumination  Meeting  at  Manila 

FAUSTINO  J.  MASCARDO,  chief  clerk  of  the  in- 
stallation and  meters  department,  Manila  Electric 
Railroad  &  Light  Company,  was  the  speaker  at  the 
forty-ninth  monthly  meeting  of  the  local  company  sec- 
tion held  in  Manila  on  March  4.  The  speaker  outlined 
the  general  principles  to  be  applied  in  indoor  and  out- 
door illumination,  traced  the  history  of  the  art,  and 
showed  how  electrical  illumination  is  superior  to  others 
in  many  ways.  A  replica  of  the  first  electric  lamp 
made  by  Mr.  Edison,  furnished  by  the  General  Elec- 
tric Company,  was  exhibited. 

The  attendance  at  the  meeting  was  unusually  good. 


250  persons  being  present,  and  President  Van  Hoven  an- 
nounced that  a  large  hall  would  be  secured  for  an  early 
meeting  at  which  a  frolic  would  be  the  feature.  The 
March  4  meeting  was  enlivened  with  music  and  humor- 
ous dialogs.  At  future  meetings  there  will  be  a  motion 
picture  show,  a  pillow  fight,  a  tug-of-war  and  a  few 
boxing  bouts.  Mr.  Van  Hoven  outlined  a  very  attrac- 
tive program  for  the  coming  month. 


W.  R.  Holton  Explains  Employment  Work 
at  Chicago  Meeting 

WR.  HOLTON  was  the  principal  speaker  at  the 
•  April  15  meeting  of  the  Chicago  Elevated  Rail- 
ways company  section,  his  topic  being  "The  History  and 
Functions  of  the  Employment  Department."  The  talk 
was  illustrated  by  means  of  lantern  slides.  The  attend- 
ance at  the  meeting  was  about  eighty  persons. 

The  report  of  the  secretary  showed  a  total  member- 
ship of  191,  sixteen  having  joined  during  the  current 
year.  There  was  also  an  enthusiastic  talk  on  the  wis- 
dom and  duty  of  subscribing  to  the  Victory  bond  issue. 
Among  entertainment  features  were  some  humorous 
recitations  and  songs  and  an  exhibition  of  athletic 
work. 


Government  Report  on  Tests  for 
Color  Blindness 

THE  United  States  Public  Health  Service  announces 
that  color  blindness  of  a  degree  dangerous  in  occu- 
pations requiring  recognition  of  colored  signal  lights 
occurs  in  3.1  per  cent  of  the  men  and  0.7  per  cent  of 
the  women  in  evsry-day  life  among  healthy  individuals 
in  Amercia.  It  has  also  reached  the  ■  conclusion  that 
certain  commonly  used  tests  for  detection  are  faulty. 
With  a  view  of  remedying  this,  a  bulletin  has  just  been 
published  for  distribution  among  railroads  and  steam- 
ship lines,  setting  forth  the  results  of  the  investigations 
and  recommending  several  important  changes  in  meth- 
ods of  examination  now  employed. 

Color  blindness  is  best  detected  by  testing  with  col- 
ored lights  of  known  spectral  composition.  It  is  of 
great  importance  to  divide  the  color  blind  into  the 
dangerously  color  blind  and  the  harmlessly  color  blind. 
This  may  be  done  satisfactorily  and  expeditiously  with 
the  EMridge-Green  lantern  after  an  understanding  is 
gained  of  the  principles  of  the  test  employed. 

The  .Jennings  test  is  criticised,  although  it  is  acknowl- 
edged to  possess  certain  practical  features  which  render 
it  superior  to  other  tests  in  certain  lines  of  examination 
where  great  accuracy  and  classification  of  color  defects 
are  not  essential.  It  should  not  be  used  for  testing 
sailors  or  trainmen.  Among  refractive  conditions  of  the 
eye,  color  blindness  occurs  least  frequently  in  eyes 
apparently  without  demonstrable  refractive  error;  it 
occurs  most  frequently  in  eyes  showing  mixed  astig- 
matism. 

Briefly,  the  report  recommends  that  the  following 
classes  of  color  blind  should  not  be  permitted  to  be 
sailors  or  trainmen:  (1)  Those  possessing  a  color  per- 
ception containing  three  or  less  units;  (2)  those  pos- 
sessing a  greater  number  of  units  than  three  who  have 
the  red  end  of  the  spectrum  so  shortened  as  to  prevent 
the  recognition  of  red  light  at  a  distance  of  2  miles; 
and  (3)  those  with  a  central  scotoma  for  red  and  green. 


News  of  the  Eledric  Railways 
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Insist  Upon  Wage  Payments 

Providence  Men  Threaten  to  Go  Out  on 

Strike  Unless   Back  Pay   Is 

Forthcoming 

After  Presiding  Justice  Tanner  in 
the  Rhode  Island  Superior  Court  had 
decided  during  the  week  ended  April  19 
that  State,  town  and  city  taxes  had  pri- 
ority over  the  payment  by  the  receivers 
of  the  back  pay  due  the  employees  of 
the  Rhode  Island  Company,  Providence, 
under  an  award  of  the  War  Labor 
Board  last  October,  so  many  complica- 
tions arose  that  the  justice  reversed  his 
decision  in  Court  on  April  23  and  or- 
dered the  receivers  to  make  payment. 

Men  Threaten  to  Strike 

The  original  decision  was  not  re- 
garded as  final,  as  May  1  was  set  as 
the  date  for  a  further  hearing  on  the 
subject.  As  a  result  of  the  original 
decision,  however,  the  street  railway 
men's  union  decided  to  vote  on  the  ad- 
visability of  calling  a  strike  in  case  the 
payment  of  the  back  wages  was  re- 
fused. At  this  referendum,  taken  on 
April  19,  the  men  decided  to  empower 
the  officers  of  the  union  to  call  a  strike 
whenever  it  was  deemed  expedient. 

In  the  meantime,  the  officers  of  the 
union  urged  the  Governor  to  have  the 
State  waive  its  priority  in  payment  of 
franchise  taxes  due.  A  similar  request 
was  made  to  Mayor  Gainer  of  Provi- 
dence. Other  cities  and  towns  in  the 
State  were  also  asked  to  waive  their 
rights.  Governor  Beeckman  placed  the 
mattjr  before  the  Legislature  and  a  bill 
was  passed  waiving  the  State's  rights. 
Similarly,  the  Aldermen  of  Providence 
went  on  i-ecord  in  like  fashion. 

The  union  officers  then  interjected 
another  complication  by  insisting  that 
the  State  and  municipalities  waive  their 
rights  to  payments  not  only  of  fran- 
chise taxes  but  also  to  the  payment  of 
all  real  estate  and  personal  property 
taxes. 

Matter   Referred  to   Court 

Attorney  General  Rice  and  City 
Solicitor  Chase  of  Providence  ex- 
pressed opinions  that  such  action  could 
be  legally  taken  and  they  so  advised 
Governor  Beeckman,  who  had  called  a 
meeting  of  the  representatives  of  all 
the  towns  and  cities  of  the  State  for 
April  21.  This  opinion  presented  an 
unexpected  phase  to  the  dilemma,  and 
the  State  and  municipal  authorities  ad- 
journed without  taking  any  definite  ac- 
tion, believing  that  the  Court  alone 
could  solve  the  problem. 

Although  May  1  was  the  date  set  for 
a  further  hearing  on  the  subject,  in 
view  of  the  circumstances  which  arose. 
Presiding  Justice  Tanner  advanced  the 


date  to  April  23.  Clifford  Whipple,  at- 
torney for  the  receivers;  John  J.  Fitz- 
gerald, attorney  for  the  union;  Elmer 
S.  Chase,  City  Solicitor  of  Providence; 
Herbert  A.  Rice,  Attorney  General  of 
Rhode  Island;  Eugene  A.  Kingman,  of 
Edwards  &  Angell,  representing  the 
Pawtucket  Street  Railway,  the  Rhode 
Island  Suburban  Railway  and  the  other 
companies  whose  lines  were  leased  to 
the  Rhode  Island  Company,  and  Rich- 
ard B.  Comstock,  counsel  for  certain 
committees  of  bondholders,  were  all 
heard  in  behalf  of  the  interests  which 
they  i-epresent. 

Presiding  Justice  Tanner  then  said 
that  the  taxes  due  the  State  were 
legally  a  paramount  claim,  yet  the 
Court  had  an  equitable  power  to  pre- 
serve the  property  of  the  railway  sys- 
tem as  a  going  concern.  He  said  that 
he  believed  it  to  be  for  the  interests  of 
all  parties  for  the  court  to  exercise 
that  power  to  the  extent  of  granting 
the  petition  of  the  receivers  to  pay  the 
claims  of  back  wages. 

The  total  amount  due  the  carmen  ap- 
proximates $144,000.  The  receivers 
will  probably  make  payment  by  May  1. 


Building  Loans  for  Employees 

In  order  to  assist  its  office  employees 
to  build  or  acquire  homes  during  the 
present  scarcity,  George  Kidd,  general 
manager  of  the  British  Columbia  Elec- 
tric Railway,  Vancouver,  B.  C,  has 
placed  $50,000  at  the  disposal  of  the 
British  Columbia  Electric  Office  Em- 
ployees' Association  to  be  loaned  at  6 
per  cent  over  a  term  of  twelve  years. 

The  scheme  is  believed  to  be  one 
of  the  first  of  its  kind  to  be  launched 
in  British  Columbia,  if  not  in  the  whole 
of  Canada,  and  it  is  already  being 
gladly  accepted  by  the  company's  em- 
ployees.   In  explanation  Mr.  Kidd  said: 

My  reason  for  making  the  proposal  was 
to  relieve,  as  far  as  possible,  our  em- 
ployees from  the  pressure  of  high  rents, 
give  them  homes  of  their  own  and  thereby 
induce  thrift  and  interest  in  their  com- 
munity. Many  of  them  have  T)een  incon- 
venienced as  are  others,  by  having  the 
homes  they  rent  sold  over  their  heads. 
Man.v  others  feel  that  paying  out  rent 
year  after  year  without  a  permanent  in- 
terest   in    their    home    is    not    desirable. 

Some  of  our  employees  already  had  lots, 
but  had  not  the  wherewithal  to  build  on 
them  unless  at  high  rates  of  interest,  when 
the  monthly  charge  for  principal  and  in- 
terest would  be  much  heavier  than  rent. 
It  was  these  that  we  hoped  to  help,  and  in 
view  of  the  need  for  more  houses  we 
expect  that  it  will  induce  some  of  our 
employees  to  build. 

The  disposal  of  the  fund  has  been 
placed  in  the  hands  of  a  joint  commit- 
tee composed  of  representatives  of  the 
office  employees'  association  and  the 
management  of  the  company  and  the 
committee  has  allotted  the  $50,000.  The 
employees  have  named  their  committee 
through  the  association  executive. 


Highways  Transport  Plans 

Eleven     Regional     Directors     of     New 

Committee  Represent  Business 

Interests    Primarily 

Grosvenor  B.  Clarkson,  Director  of 
the  United  States  Council  of  National 
Defense,  has  announced  a  reorganiza- 
tion of  the  Highways  Transport  Com- 
mittee to  include  direct  representation 
from  the  office  of  public  roads  and 
rural  engineering  of  the  Department 
of  Agriculture;  the  Bureau  of  Markets 
of  the  same  department;  the  Post  Of- 
fice Department,  and  the  Department 
of  Commerce.  With  this  reorganiza- 
tion it  is  said  that  close  co-operation 
with  the  executive  departments  most 
vitally  interested  in  matters  of  high- 
ways transportation  will  be  brought 
about  in  such  a  way  that  the  committee 
will  be  a  clearing  house  of  action  for 
all  federal  interest  concerned. 

The  committee  as  reorganized  is  as 
follows:  John  S.  Cravens,  of  the  Coun- 
cil of  National  Defense,  chairman; 
James  I.  Blakslee,  fourth  assistant  post- 
master general;  J.  M.  Goodell,  consult- 
ing engineer,  office  of  public  roads 
and  rural  engineering;  James  H.  Col- 
lins, investigator  in  market  survey,  bu- 
reau of  markets;  R.  S.  MacElwee,  sec- 
ond assistant  chief,  bureau  foreign 
and  domestic  commerce;  Charles  W. 
Reid,  executive  secretary;  G.  B.  Clark- 
son,  director  of  council,  ex-offlcio. 

The  committee  will  be  assisted  by 
the  Highways  Transport  Committee  Ad- 
visory Board  consisting  of  William 
Phelps  Eno,  Washington,  D.  C;  Prof. 
Arthur  H.  Blanchard,  New  York;  C.  A. 
Musselman,  Philadelphia;  Raymond 
Beck,  Akron;  J.  T.  Stockton,  Chicago. 

It  is  said  that  the  council  in  ad- 
dressing itself  particularly  to  the  prob- 
lems growing  out  of  the  entrance  of 
the  motor  truck  into  the  commercial 
transportation  field,  will  seek  to  de- 
termine just  how  the  motor  truck  can 
best  be  fitted  into  the  nation's  existing 
transportation  agencies.  Also  that  it  is 
the  policy  of  the  council  through  its 
committee  to  co-operate  with  all  trans- 
portation agencies  with  the  view  of  de- 
termining how  transportation  needs 
can  be  served  most  efficiently,  speedily 
and  economically,  and  to  aid  in  the  pro- 
motion of  motor  express  lines  through 
territory  now  served  inadequately  by 
the  transportation  agencies. 

The  council  will.  Director  Clarkson 
states,  co-operate  with  the  United 
States  Railroad  Administration  in  the 
study  of  the  short-haul  problem,  and 
will  also  give  specialized  attention  to 
the  relation  of  the  rural  motor  express 
to  interurban  electric  railways  and 
waterways  traffic,  in  the  interest  of  all 
elements    concerned. 
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Disappointing  Legislative  Session  in  New  York 

Principal  Electric  Railway  Relief  Measure  Fails — Work  of 
Legislature  Not  Satisfactory 


The  Legislature  of  New  York  has 
ended  with  a  record  of  very  little  ac- 
complished and  much  condemnation 
from  all  sides  of  that  little.  Nobody 
seems  satisfied,  the  Democratic  Gov- 
ernor least  of  all.  On  the  one  hand 
the  Progressives  express  disappoint- 
ment at  the  results  and  on  the  other 
hand,  the  Republicans,  who  were  in  con- 
trol, profess  not  to  be  pleased.  The  Gov- 
ernor, aided  by  a  few  Republicans  that 
he  won  over,  made  a  bold  fight  for  his 
program  of  social  welfare  measures, 
but  he  was  outmaneuvered  by  the  op- 
position, and  won  out  on  only  one  minor 
bill. 

Fare  Bill  Fails 

There  were  several  measures  of  much 
interest  to  the  electric  railways  on  the 
program,  but  the  outstanding  ones  were 
the  Carson-Martin  fare  bill  and  the 
plan  for  changes  in  Public  Service  Com- 
mission control.  The  Carson-Martin 
bill,  the  purpose  of  which  was  set  forth 
in  the  report  of  the  hearing  on  the 
measure  in  the  Electric  Railway 
Journal  for  March  15,  page  542,  passed 
the  House,  but  failed  in  the  Senate. 
Thus  the  prospect  of  relief  for  the 
electric  railways  by  action  by  the  Pub- 
lic Service  Commissions  with  respect  to 
increases  in  fares  is  precluded.  There 
was  much  sentiment  in  favor  of  the 
bill,  but  at  almost  the  closing  hours 
came  the  charges  by  Senator  Thomp- 
son, chairman  of  the  public  service  com- 
mittee of  the  Senate,  about  a  so-called 
slush  fund.  These  charges,  though  fully 
discredited  by  the  testimony  presented 
at  the  subsequent  hearings,  probably 
affected  the  fate  of  this  measure.  In 
fact,  many  of  the  Senators  objected  to 
voting  on  the  Carson-Martin  fare  bill 
because  of  the  charges. 

One-Commission  Measure  Enacted 

On  April  18  the  Assembly  passed 
and  sent  to  the  Governor  for  his  ap- 
proval the  bills  of  James  F.  Foley,  Dem- 
ocratic leader  of  the  Senate,  providing 
for  a  reorganization  of  the  Public  Serv- 
ice Commission  for  the  First  District 
of  New  York  into  a  single-headed  com- 
mission and  creating  a  rapid  transit 
commissioner,  whose  duties  will  be  to 
complete  the  building  of  New  York's 
subways. 

Governor  Smith  asked  the  Leg- 
islature to  pass  measures  affecting 
both  of  the  commissions,  but  it  refused 
to  comply  with  this  request  or  to  ac- 
cede to  the  Governor's  recommendation 
that  the  Public  Service  Commission  for 
the  Second  District  be  reorganized.  The 
Governor  will  not  name  the  Public  Serv- 
ice Commissioner  and  the  Rapid  Transit 
Commissioner  until  he  signs  the  meas- 
ures, so  the  names  will  not  be  sent  to 
the  Senate  for  confirmation.  Next  year, 
however,  the  appointments  will  have  to 
be  referred  to  that  body. 

Under  an  emergency  message  from 
the    Governor   the   group   of   tax   bills 


prepared  by  the  Davenport  special  tax 
committee  were  passed.  With  the  re- 
turns from  these  measures  it  is  hoped 
to  meet  the  deficit  caused  by  the  loss 
of  excise  revenue — some  $24,000,000 — 
and  the  growing  cost  of  government. 
One  of  these  bills  imposes  a  State  in- 
come tax,  following  closely  the  lines  of 
the  federal  measure  with  respect  to 
regulations  but  much  less  burdensome 
in  its  imposts. 

Many  Interpretations  of 
"Blue  Sky" 

The  Foley  "blue  sky"  bill  passed  the 
Senate  unanimously,  but  died  in  the 
Assembly.  It  provided  that  before  any 
stocks  or  securities  could  be  sold  in 
the  promotion  of  a  corporation  a  veri- 
fied statement  must  be  filed  with  the 
Secretary  of  State  setting  forth  all 
the  money  paid  as  commission  and  other 
information  to  prevent  the  launching 
of  fraudulent  ventures.  It  seems  to  be 
generally  agreed  that  some  measure  of 
this  kind  is  needed,  but  the  task  proved 
too  great  of  reconciling  all  the  divergent 
interests  that  would  come  within  the 
purview  of  legislation  of  this  kind. 
Everybody  is  agreed  that  there  should 
be  legislation  of  this  kind  wisely  ad- 
ministered, but  there  are  many  kinds 
of  thought  on  what  is  wise  and  what 
unwise.  In  view  of  the  failure  of  this 
program  the  financial  sharks  appear 
to  be  in  for  another  period  of  im- 
munity in  which  to  carry  on  their  ne- 
farious practices. 

Conductorette  Bill  Dead 

The  Senate  killed  the  "so-called" 
conductorette  bill,  leaving  the  measure 
regulating  the  employment  of  elevator 
women  the  only  measure  on  the  Gover- 
nor's "social  welfare"  program  to  go 
through. 

Los  Angeles,  Oakland  and  Sacra- 
mento Wages  Increased 

Wage  increases  were  awarded  by 
the  National  War  Labor  Board  on 
April  11  to  employees  of  the  Los 
Angeles  (Cal.)  Railway  Corporation, 
the  San  Francisco-Oakland  Terminal 
Railways,  Oakland,  Cal.,  and  the 
Pacific  Gas  &  Electric  Company,  Sac- 
ramento. Requests  of  employees  of 
the  San  Francisco-Oakland  Terminal 
Railways,  the  San  Diego  Company  and 
the  Los  Angeles  Corporation  for  an 
eight-hour  day,  and  of  the  workers  of 
the  Pacific  Gas  &  Electric  Company 
for  a  nine-hour  day  were  refused  by 
the  board. 

The  board  recommended  that  mo- 
tormen  and  conductors  of  the  Los 
Angeles  company  be  granted  wages  of 
41  cents  an  hour  for  the  first  three 
months'  employed,  43  cents  an  hour 
for  the  next  nine  months,  and  45  cents 
an  hour  thereafter. 

The  board  awarded  employees  of  the 
San  Francisco-Oakland  Terminal  Rail- 


ways a  scale  ranging  from  43  cents  to 
50  cents  an  hour.  The  increase  in- 
cluded in  the  scale  is  retroactive  to 
Nov.  1,  1918,  and  payable  before  Sept. 
1,  1919.  Time  and  a  half  was  awardeil 
by  the  board  to  trainmen  who  art- 
called  upon  to  perform  extra  work. 

For  employees  of  the  Pacific  Gas  & 
Electric  Company  the  board  recom- 
mended a  new  wage  scale  grantint; 
conductors  and  motormen  wages  rang- 
ing from  42  cents  to  46  cents  an  houi 
■with  the  stipulation  that  operators 
who  are  assigned  by  the  company  to 
run  one-man  cars  should  receive  an  ad- 
ditional 5  cents  an  hour. 

The  award  is  retroactive  as  of  Jan. 
1,  1919,  with  back  payments  under  it 
due  before  next  June  1.  Trainmen  are 
granted  time  and  a  half  for  overtime 
under  the  conditions  of  the  award. 

The  raises  granted  amount  to  a  14 
per  cent  wage  increase  for  the  plat- 
form men  of  the  Traction  and  Key 
Route  divisions  of  the  San  Francisco- 
Oakland  Terminal  Railways.  The  rate 
per  hour  for  employees  of  the  San 
Francisco-Oakland  'Terminal  Railways 
under  the  award  as  compared  with  the 
old  scale  is: 

traction  division 

Old,  Award, 

Cents  Cents 

First  three  months 38  43 

Next  nine  months 40  46 

Thereafter 42  48 

KEY  SYSTEM 

Old,  Award, 

Cents  Cents 

First  year 43  First  three  months     45 

Second  year 44  Next  nine  months     48 

Third  year 45  Thereafter 50 


Wheeling  Proceeding  to 
Reconstruction 

The  West  Penn  Traction  Company, 
Pittsburgh,  Pa.,  controlling  the  Wheel- 
ing Traction  System,  operating  between 
Moundsville,  W.  a.,  and  Steubenville, 
Ohio,  will  locate  its  central  carhouse 
and  machine  shop  in  South  Warwood, 
near  Wheeling.  The  buildings  will 
cover  a  space  of  10  acres. 

When  the  Wheeling  lines  were  in  the 
hands  of  the  Kuhn  interests,  Warwood 
was  under  consideration  as  a  site  for 
the  carhouses  and  shops.  Ten  lots  were 
afterward  purchased  in  North  War- 
wood  for  the  carhouse,  but  residents 
objected  to  the  location  of  the  plant 
and  the  shops  were  never  erected. 

The  original  brick  structure  housing 
the  cars  is  at  Beech  Bottom.  With  the 
construction  of  the  new  carhouse  and 
shops,  Warwood  -will  be  a  convenient 
home  for  the  workmen  in  the  shops  and 
for  the  conductors  and  motormen  on 
the  Pan  Handle  line.  The  city  of 
Wheeling,  centrally  located,  will  soon 
have  suburban  lines  running  in  all  di- 
rections and  connecting  with  Colum- 
bus, Cleveland,  Cincinnati  and  Pitts- 
burgh. 

Anticipating  this  development,  it  has 
been  arranged  to  provide  for  larger  car- 
houses  and  shops  for  the  company. 
Hence  the  location  of  the  new  works 
at  Warwood. 
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Wages  Advanced  in  San  Francisco 

The  Board  of  Public  Works  of  San 
Francisco,  Cal.,  on  April  16  recom- 
mended an  increase  of  pay  for  motor- 
men  and  conductors  of  the  Municipal 
Railway  of  50  cents  a  day.  That  means 
an  increase  from  $4  to  $4.50  for  eight 
hours.  The  new  rate  was  made  effect- 
ive as  of  April  15.  This  recommenda- 
tion was  made  with  the  understanding 
that  if  the  net  income  of  the  railway 
is  insufficient  to  meet  this  added  expense 
the  difference  is  to  be  made  up  from 
the  depreciation  fund.  There  is  now 
about  $1,000,000  in  cash  in  the  depre- 
ciation reserve  fund.  About  $1,000,000 
has  already  been  extracted  from  this 
fund  for  extensions. 

The  United  Railroads,  San  Fran- 
cisco, with  which  the  Municipal  Rail- 
way is  in  competition,  has  just 
established  a  new  wage  scale  for 
platform  men,  effective  from  April  13. 
This  supersedes  the  old  scale,  which 
ranged  from  37  cents  to  45  cents.  Both 
old  and  new  scales  involve  a  ten-hour 
basis.  The  new  scale  is  as  follows: 
First  six  months,  42  cents;  second  six 
months,  44  cents;  second  year,  46 
cents;  third  year  and  thereafter,  48 
cents. 

Missouri  Industries  Organize 

The  Associated  Industries  of  Mis- 
souri, representing  the  combined  indus- 
trial and  manufacturing  interests  of  the 
State,  was  organized  in  Kansas  City 
on  April  14  for  the  protection  of  the  in- 
terests of  manufacturers  and  of  the 
industries  in  general.  It  proposes  to 
encourage  new  industries  and  capital. 
Railroad  development  will  be  one  of 
the  particular  things  advanced. 

One  of  the  prime  considerations  will 
be  the  promotion  of  co-operative  rela- 
tions between  employers  and  employees. 
The  chief  interest  of  the  association 
will  be  to  make  Missouri  the  strongest 
industrial  state  in  the  Union.  The  or- 
ganization is  based  upon  the  plan  of 
the  Illinois  Manufacturers'  Associa- 
tion. P.  J.  Kealy,  president  of  the 
Kansas  City  Railways,  was  one  of  the 
organizers. 

These  officers  were  elected:  Presi- 
dent, A.  J.  Davis,  president  of  the  St. 
Louis  Employers'  Association,  St. 
Louis;  first  vice-president,  Conrad 
Mann,  president  of  the  Kansas  City 
Brewery  Company;  second  vice-presi- 
dent, C.  A.  Battereall,  wholesale  shoes, 
St.  Joseph;  third  vice-president,  W.  J. 
Dysart,  Springfield;  treasurer,  John  S. 
Green,  St.  Louis;  secretary,  W.  C. 
Rogers,  St.  Louis. 


ies  to  allow  the  section  between  Mul- 
berry and  the  West  line  to  be  demol- 
ished. Kansas  City,  Mo.,  has  ac- 
quiesced and  it  is  now  up  to  the  Kansas 
side.  The  railway  would  like  to  tear 
the  structure  down  because  in  its  pres- 
ent condition  it  is  considered  a  source 
of  danger.  That  portion  passing  over 
the  railroad  tracks,  however,  would  be 
retained.  Should  Kansas  City,  Kan., 
agree  to  the  request,  cars  from  Mis- 
souri would  pass  through  the  tunnel, 
and  later  drop  easily  to  a  surface  track. 
The  change  would  bring  better  service. 
The  two  cities  would  have  better  ac- 
commodations over  the  new  Inter-City 
Viaduct. 


is  also  unfair  to  ask  the  companies  to  con- 
tinue under  present  conditions  to  pay  the 
present  wage  scale,  whicli  was  granted 
upon  the  recommendation  that  an  ade- 
quate   increase   in    fares   should   follow. 

There  have  been  various  rumors 
about  the  position  to  be  taken  by  the 
State  commission  on  the  fare  appeal. 
These  were  mostly  to  the  effect  that 
the  commission  would  insist  on  reduc- 
ing the  capitalization  on  which  a  re- 
turn is  to  be  allowed.  None  of  these 
reports  has  been  confirmed. 


Kansas  City  Elevated  Doomed 

The  old  west  bottom  elevated  rail- 
way is  doomed  if  the  two  Kansas 
Cities  will  agree  to  it.  For  years  sur- 
face cars  have  run  over  it  from  Kan- 
sas City,  Mo.,  to  Kansas  City,  Kan.,  or 
what  in  former  days  was  known  as 
Wyandotte.  It  has  been  in  service  for 
years,  but  has  deterioriated  very  much. 
Now  the  Kansas  City  Railways  has 
asked  the  City  Councils  of  the  two  cit- 


What's  in  a  Name? 

The  proposal  of  Frank  Hedley,  vice- 
president  and  general  manager  of  the 
Interborough  Rapid  Transit  Company, 
New  York,  N.  Y.,  to  claim  for  his  com- 
pany the  exclusive  right  to  use  the 
designation  "subway"  has  provoked  no 
end  of  comment  in  the  daily  press  of 
New  York.  The  merits  of  the  issue 
aside,  much  that  is  petty  and  witty  has 
been  tossed  off  by  the  paragraphers. 
Mr.  Hedley  is  in  complete  accord  with 
Shakespeare  in  the  sentiment  that  "he 
that  filches  from  me  my  good  name 
steals  that  which  not  enriches  him  and 
makes  nie  poor  indeed."  The  New 
York  Herald  said: 

Mr.  Hedley  proposes  that  his  company 
shall  have  the  exclusive  right  to  the  word 
"Subway,"  and  that  all  other  companies 
shall  have  an  otherwise  unrestricted  choice 
from  a  voluminous  dictionary.  Could  any- 
thing be   more  generous? 

AU  that  ihe  other  traction  chiefs  need 
do  is  to  lay  hold  of  a  phrase,  introduce 
one  or  more  capital  letters,  and  the  deed 
is  done.  Or,  if  so  inclined,  they  might 
invent  a  word  to  suit  their  case  and  get 
a  no-trespass  copyright  for  it  For  in- 
stance, the  "Walloway,''  the  "Lowline,"  the 
"Belowline,"  the  "Underway,"  the  "Hollo- 
way,"  the  "Concavity,"  the  "Trough."  the 
"Dipway."  the  "Lacuna,"  the  "Sink,"  and 
ever  so  many  others  might  be  suggested. 

But  we  warn  Mr.  Hedley  and  all  the 
other  nomenclators  that  the  public  fre- 
(luently  appropriates  the  right  to  give 
names  to  public  utilities  of  everyday  use. 
From  its  decisions  there  is  no  appeal.  It 
will  name  the  new  Interborough  lines  and 
all  the  other  lines  according  as  it  thinks 
they  should  be  characterized. 


Cleveland-Youngstown  Line 
Assured 

Bankers  have  announced  that  the 
Van  Sweringen  line,  the  Cleveland  & 
Youngstown  Railroad,  will  be  com- 
pleted between  Shaker  Village  and 
East  Thirtieth  Street,  Cleveland,  Ohio, 
by  early  fall.  Finances,  they  said, 
had  all  been  arranged,  but  this  could 
not  be  confirmed,  as  O.  P.  and  M.  J. 
Van  Sweringen  are  out  of  the  city. 

The  line  will  come  down  Kingsbury 
Run  in  the  city  and  at  East  Thirtieth 
Street  will  connect  with  one  of  the 
Cleveland  Railway  lines,  over  which 
cars  will  be  routed  to  the  Public  Square 
or  some  other  turning  point  until  the 
proposed  new  union  station  is  completed. 

The  Cleveland  Railway  is  now  oper- 
ating cars  over  what  is  known  as  the 
Shaker  Boulevard  line.  One  of  the 
branches  to  be  completed  is  the  South 
Moreland.  The  new  line  will  furnish 
rapid  transit  service  to  a  large  resi- 
dence territory  and  make  further  real 
estate  development  possible  on  the 
heights   southeast   of   the    city   proper. 


Wages  and  Fares  Coupled  in 
Chicago 

The  attitude  of  the  board  of  oper- 
ation of  the  Chicago  (111.)  Surface 
Lines,  as  reported  to  the  employees' 
organization  on  April  17,  is  that  a 
continuation  of  the  wage  scale  estab- 
lished by  the  War  Labor  Board  is 
dependent  upon  the  company  procuring 
the  increase  in  fares  which  has  been 
asked  of  the  State  Utilities  Commis- 
sion. This  statement  was  made  in 
answer  to  an  appeal  of  the  employees 
for  protection  against  a  reduction  in 
the  wage  scale  at  the  end  of  the  war. 

L.  A.  Busby,  president  of  the  com- 
pany, made  it  plain  in  his  letter  that 
the  choice  is  between  a  higher  fare, 
lower  wages  and  a  receiver  for  the 
properties.    He  said: 

We  agree  with  you  that  it  is  unfair  to 
ask  you  as  employees  to  bear  part  of  the 
unjust  burden  of  attempting  to  maintain 
our  transportation  service  at  less  than  cost. 
We  believe  you  will  agree  with  us  that  it 


New  Investment  Bankers' 
Committees 

O.  B.  Willcox,  vice-president  Bon- 
bright  &  Company,  New  York,  and 
chairman  of  the  committee  on  public 
service  securities  of  the  Investment 
Bankers'  Association  of  America,  has 
announced  the  appointment  of  the  fol- 
lowing sub-committees: 

street  Railways  and  the  Investor's  Interest: 

Russell  Robb,  chairman.  Stone  &  Web- 
ster, Boston. 

G.  M.  Dahl.  Chase  Securities  Corpora- 
tion,  New   York.    . 

Claude  K.  Boettcher,  Boettcher,  Porter 
c&   Company,    Denver. 

R.  Lancaster  Williams.  Middendorf.  Wil- 
liams  &   Company,    Baltimore. 

Canadian    Public    Service    Secnrities: 

R.  B.  Young,  chairman,  E.  H.  Rollins  & 
Sons,    Boston. 

J.  A.  FVaser,  Dominion  Securities  Corpo- 
ration,  Ltd.,   Toronto. 

James  C.  Willson.  James  C.  Willson  & 
(Company,    Louisville. 

Chester  Corey,  Harris  Trust  &  Savings 
Bank,   Chicago. 

Public    and   3Iunicipal    Ownership   from    the 
Investor's   S.tandpoint: 

R.  Lancaster  Williams,  chairman,  Mid- 
dendorf,   Williams   &    Company,    Baltimore. 

F.  E.  Frothingham,  Cofhn  &  Burr,  Inc.. 
Boston. 

James  S.  Riley,  Perrin,  Drake  &  Riley, 
Inc.,   IjOs  Angeles. 

Claude    K.    Boettcher,    Boettcher,    Porter 
&■  Company,  Denver. 
Credit     and     Financing     of     Public     Service 

Companies,   Including:   Cost  of  Money; 

Chester  Corey,  chairman,  Harris  Trust 
&  Savings  Bank,   Chicago. 

James  S.  Riley,  Perrin,  Drake  &  Riley, 
Inc.,  Los  Angeles. 

Russell   Robb,   Stone  &  Webster,   Boston. 

F.  E.  Frothingham  CofBn  &  Burr,  Inc., 
Boston. 

G.  M.  Dahl,  Chase  Securities  Corpora- 
tion.  Ne"w  York. 
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Newark  Jitney  Men  Will  Organize. — 

The  jitney  owners  representing  every 
line  in  Newark,  N.  J.,  and  all  lines  to 
the  suburbs,  with  the  exception  of 
Kearny,  met  in  Newark  on  April  16 
and,  after  a  long  discussion,  decided  to 
form  an  organization  to  protect  their 
interests.  A  man  from  each  of  the 
lines  was  chosen  to  organize  his  fel- 
lows. Another  general  meeting  will  be 
held  at  which  plans  will  probably  be 
worked  out  looking  toward  a  perma- 
nent organization. 

Another  Attempt  at  Norfolk  Fran- 
chise.— The  tentative  draft  of  the  new 
franchise  to  be  submited  to  the  Vir- 
ginia Railway  &  Power  Company  has 
been  completed  by  attorneys  for  the 
city  of  Norfolk,  Va.,  and  forwarded  to 
the  officials  of  the  company  at  Rich- 
mond. The  franchise  will  take  the 
place  of  the  various  franchises  under 
which  the  company  is  operating  at 
present.  It  extends  the  time  on  all  and 
is  said  to  give  the  city  authorities  in- 
creased power  of  regulation.  After 
officials  of  the  company  have  had  time 
to  study  carf  fully  the  provision  sug- 
gested by  the  city  a  joint  conference 
will  be  held. 

Seattle  Elevated  Tested.— Thomas  F. 
Murphine,  Superintendent  of  Utilities 
of  Seattle,  Wash.,  recently  authorized 
the  operation  of  a  street  car  over  the 
new  municipal  elevated  railroad,  to 
test  the  structure.  He  did  this  follow- 
ing a  request  of  City  Engineer  A.  H. 
Dimock.  The  special  work  for  the  con- 
nection of  the  surface  and  elevated 
lines  at  First  Avenue  and  Washington 
Street  is  now  being  made,  and  it  is 
expected  will  be  ready  in  two  weeks. 
When  completed,  the  west  side  cars 
will  be  routed  over  the  elevated,  cut- 
ting down  the  running  time  fifteen  to 
twenty  minutes. 

Wants  Municipal  Line  Taxed.— The 
Chamber  of  Commerce,  Seattle,  Wash., 
in  a  recent  communication  to  the  City 
Council,  urged  that  the  municipal  rail- 
way system  be  charged  vrith  the  taxes 
formerly  paid  on  railway  property  by 
the  Puget  Sound  Traction,  Light  & 
Power  Company,  pointing  out  that  un- 
less other  arrangements  are  made, 
these  taxes  will  be  charged  against  the 
general  property  owner.  It  is  sug- 
gested that  the  utility  should  be  charged 
virith  $300,000  general  and  $90,000 
gross  revenue  tax,  the  same  as  the  pri- 
vate corporation.  Members  of  the 
utilities  committee  and  the  City  Coun- 
cil are  said  to  be  against  the  proposal 
as  presented. 

Dismissed    for    Lack   of   Jurisdiction. 

— The  appeal  of  the  employees  of  the 
St.  Paul  (Minn.)  City  Railway  against 


the  Twin  City  Rapid  Transit  Company 
for  increased  pay  has  been  dismissed 
by  the  National  War  Labor  Board  for 
lack  of  jurisdiction.  The  decision  read: 
"It  appearing  the  complainants  have 
failed  and  neglected  for  more  than  two 
months  to  take  any  steps  toward  final 
prosecution  of  this  case  and  that  their 
attention  has  been  called  to  the  neces- 
sity of  taking  active  steps  in  the  mat- 
ter, and  that  reasonable  opportunity 
was  given  them  to  do  it,  therefore  it 
is  hereby  directed  that  said  case  be 
dismissed  without  prejudice  for  want 
of  jurisdiction." 

Preparing  Wheeling  Wage  Demands. 

— The  executive  committee  represent- 
ing employees  of  the  West  Virginia 
Traction  &  Electric  Company,  the  Pan 
Handle  Traction  Company,  the  City 
Railway  and  the  Wheeling  (W.  Va.) 
Traction  Company  has  been  holding  a 
series  of  meetings  at  Wheeling  to  con- 
sider wage  and  other  conditions  to  be 
inserted  in  the  contract  to  be  pi'esented 
to  the  management  of  the  companies 
for  joint  action  by  the  men  and  the 
railway  officials.  The  men  will  prob- 
ably ask  for  a  considerable  increase  in 
wages.  It  is  expected  that  the  attitude 
of  the  railways  will  be  that  they  must 
have  additional  revenue,  to  be  derived 
from  increased  fares,  if  they  are  to  be 
called  upon  to  increase  wages; 

Portland  Men  Want  More. — Train- 
men of  the  Portland  Railway,  Light  & 
Power  Company,  Portland,  Ore.,  are 
reopening  the  question  of  wages,  de- 
manding increases  that  amount  to 
about  10  cents  an  hour.  The  present 
wages  are  46,  48  and  50  cents  an  hour. 
The  new  demands  call  for  55,  58  and  60 
cents.  When  fhe  question  of  wages  for 
railway  workers  was  adjudicated  by  the 
War  Labor  Board  last  October,  it  was 
stipulated  that  either  the  employing 
company  or  employees  might  reopen 
the  matter  at  six-month  intervals. 
April  1  marked  the  first  date  on  which 
negotiations  for  a  change  in  scale 
might  be  started  anew.  Franklin  T. 
Griffith,  president  of  the  company, 
states  that  it  cannot  consider  making 
wage  increases  at  this  time.  It  is  said 
this  will  mean  that  the  matter  will 
again  go  before  the  War  Labor  Board 
for  adjustment. 

Pasadena  Defeats  Municipal  Owner- 
ship.— Pasadena,  Cal.,  seems  to  have 
had  its  fill  of  municipal  ownership.  It 
already  owns  the  local  electric  light 
plant  and  the  water  system,  and  had 
in  contemplation  the  construction  of 
a  high-speed  municipal  electric  railway 
between  the  city  and  Los  Angeles. 
That  project,  however,  was  abruptly 
halted  by  being  voted  down  at  the 
election  on  April  3.  The  project  was 
ambitious.  It  called  for  an  issue  of 
$.S,000,000  of  bonds,  with  mere  con- 
struction costs  for  the  new  line  placed 
at  $2,777,107.  These  were  regarded  as 
big  figures  for  Pasadena.  Proponents 
of  the  measure  insist  that  the  vote 
must  be  taken  as  a  repudiation  of  this 
particular  project  and  not  as  a  rebuke 
to  municipal  ownership  as  such,  par- 
ticularly in  view  of  the  excellent  facil- 


ities afforded  by  the  Pacific  Electric 
Railway  for  communication  between 
the  cities. 

Appointments  to.  Seattle  Legal  De- 
partment.— Walter  F.  Meier,  Corpor- 
ation Counsel  of  Seattle,  Wash.,  has 
appointed  several  new  members  of  his 
department,  to  assist  in  the  municipal 
railway  legal  work.  Every  appoint- 
ment has  been  given  to  men  who  have 
had  overseas  experience,  or  who  have 
been  engaged  in  war  work.  Capt.  Ew- 
ing  Colvin  and  Capt.  Nelson  T.  Hartson 
have  been  appointed  assistants  to  the 
Corporation  Counsel,  to  fill  vacancies 
caused  by  the  transfer  of  two  members 
of  the  department  to  handle  the  legal 
end  of  the  railway  claims  and  personal 
injury  cases.  Three  appointments  have 
also  been  announced  by  Counsel  Meier 
to  the  railway  claim  department.  Al- 
though the  Council  made  appropriation 
for  salaries  for  several  other  positions 
in  the  legal  department.  Corporation 
Counsel  Meier  said  he  will  not  make 
appointments  until  an  increase  in  busi- 
ness necessitated  them. 

Sounds  a  M.  O.  Warning. — In  a  re- 
port of  the  bureau  of  taxation  of  the 
Seattle  Chamber  of  Commerce  and 
Commercial  Club,  attention  is  called  to 
the  obligation  of  the  city  government 
to  conduct  the  municipal  electric  rail- 
way at  a  profit  and  turn  into  the  gen- 
eral fund  an  amount  sufficient  to  offset 
the  loss  of  approximately  $400,000  of 
taxes  and  franchise  revenues  which 
would  be  paid  by  the  system  under  pri- 
vate ownership.  In  concluding  its 
statement  the  bureau  says:  "Unless  the 
railway  system  is  so  conducted  as  to 
furnish  the  necessary  service  without 
increasing  the  tax  rate,  the  property 
owners  of  the  city,  including  the  owners 
of  homes  and  industrial  plants,  will  be 
called  upon  to  help  pay  part  of  the 
transportation  expense  of  the  general 
public  in  addition  to  their  own,  and  in- 
vestment of  outside  capital  in  Seattle, 
essential  to  our  rapid  development,  will 
be  made  more  difficult  to  secure  by  in- 
crease in  a  tax  rate  already  high." 

M.  O.  Defeated  in  Sioux  Falls.— With 
the  re-election  of  Mayor  G.  W.  Bum- 
side,  after  serving  sixteen  years,  the 
special  submissions  of  purchase  of  the 
local  railway  lines  and  the  gas  com- 
pany property  were  defeated.  The  at- 
titude of  Roger  Mills,  secretary  and 
manager  of  the  Sioux  Falls  (S.  D.) 
Traction  System,  toward  municipal 
ownership  was  noted  in  the  Electric 
Railway  Journal  for  April  19,  page 
807.  There  was  no  quibbling  by  the 
local  railway  as  to  where  it  stood.  In 
one  advertisement  during  the  campaign 
the  company,  which  by  the  way  used 
space  very  liberally,  said  bluntly: 
"More  lines,  more  cai-s,  more  paving 
and  more  frequent  service  are  finan- 
cially out  of  the  question  with  us  at  the 
present  time.  If  this  is  what  the  peo- 
ple of  Sioux  Falls  demand,  then  you 
should  vote  'Yes'  at  the  coming  elec- 
tion. Your  vote  against  the  proposition 
is  an  indorsement  of  the  present  man- 
agement, the  rate  of  fare  and  the 
service   that   we   are   giving   you." 


April  26,  1919 


Electric    Railway    Journal 


839 


Financial  and  Corporate 


Planning  Spokane  Merger 

After     Several     Years     of     Discussion 

Ordinance  Is  Being  Drawn  with 

This  End  in  View 

The  general  terms  of  a  proposed 
ordinance  to  be  submitted  to  a  vote  in 
Spokane,  Wash.,  for  a  franchise  under 
which  the  local  lines  of  the  Washington 
Water  Power  Company  and  the  Spo- 
kane Traction  Company,  which  is  in- 
cluded in  the  Spokane  &  Inland  Empire 
Railroad,  will  be  consolidated  have  been 
agreed  upon  by  the  officials  of  the 
companies. 

Mr.  Huntington  the  Vehicle 

Under  the  tentative  plan  approved  by 
counsel  for  both  companies,  to  be  sub- 
mitted to  Mayor  Fassett  and  the  City 
Commissioners  soon,  the  preamble  will 
read:  "To  grant  to  D.  L.  Huntington,  his 
heirs  and  assigns  the  right  to  build, 
equip,  purchase,  own  and  operate  a 
single  or  double-track  electric  railway 
system  upon  certain  streets  in  the  city 
of  Spokane." 

Mr.  Huntington  in  turn  will  agree 
to  organize  immediately  a  corporation 
to  acquire  the  present  railway  systems 
of  the  Washington  Water  Power  Com- 
pany and  the  Spokane  &  Inland  Em- 
pire Railroad,  merge  them  and  elimi- 
nate certain  trackage. 

It  is  further  to  be  provided  that  the 
city  charter  will  be  so  amended  as  to 
relieve  the  railway  systems  from  cer- 
tain burdens  of  expense  in  the  way  of 
paving,  bridge  taxes  and  other  compen- 
sations to  the  city. 

Mr.  Huntington  will  be  allowed  a 
stipulated  number  of  months  in  which 
to  accept  the  ordinance  and  meet  the 
requirements  of  its  various  provisions. 
The  acceptance  of  the  ordinance  by  Mr. 
Huntington  will  terminate  all  other 
ordinances  and  franchises  previously 
granted  both  companies.  In  a  general 
way  the  proposed  ordinance  will  follow 
the  provisions  of  the  last  franchise 
granted  the  Washington  Water  Power 
Company  by  the  city  in  1910. 

Fares  to  Be  Subject  to  Regulation 

In  the  ordinance  submitted  by  the 
companies,  as  now  considered,  there  will 
be  no  reference  to  the  precise  streets 
upon  which  the  franchise  to  operate  cars 
will  be  granted,  but  the  list  of  streets 
will  be  left  to  the  City  Council  and  the 
Mayor  to  designate  in  a  supplemental 
ordinance  as  an  amendment  to  the  pro- 
posed ordinance  of  the  carriers. 

The  rates  of  fare  to  be  charged  are  to 
be  fair,  just  and  reasonable  and  subject 
to  regulation  in  the  manner  provided 
by  law. 

The  matter  of  universal  transfers  is 
to  be  stipulated  free  from  extra  cost 
except  that  the  transfer  will  not  be 
given  on  a  parallel  line  less   than   six 


blocks  away  from  the  car  upon  which 
the  passenger  is  riding.  The  charge 
for  a  transfer  in  this  case,  if  one  is  de- 
manded by  the  passenger,  is  to  be  fair, 
just  and  reasonable  and  subject  to  regu- 
lation in  the  manner  prescribed  by  law. 
Members  of  the  fire  and  police  depart- 
ment in  uniform  are  to  be  carried  free. 

The  franchise  will  run  for  twenty-five 
years  from  the  date  of  acceptance. 

A  rough  draft  of  the  proposed  fran- 
chise has  been  prepared  by  Frank  T. 
Post,  counsel  for  the  Washington  Water 
Power  Company,  and  Ben.  F.  Kizer, 
representing  the  Spokane  &  Inland  Em- 
pire Railroad,  and  informal  conferences 
have  been  held  by  the  officials  of  the 
companies. 


Looking  Into  Future 

Frederick  J.  H.  Kracke,  a  member  of 
the  Public  Service  Commission  for  the 
First  District  of  New  York,  estimates 
that  before  1950,  New  York  City  will 
require  to  transport  its  population  a 
rapid  transit  and  street  railroad  system 
four  times  as  great  as  at  present.  Mr. 
Kracke  bases  his  estimate  upon  a  care- 
ful analysis  of  traffic  figures  covering 
the  last  fifty-nine  years  in  New  York, 
and  upon  municipal  population  statis- 
tics for  a  still  longer  period. 

The  population  of  Greater  New  York 
in  1950,  Mr.  Kracke  estimates,  will  be 
12,556,106  persons,  and  the  passenger 
traffic  upon  elevated,  subway  and 
street  surface  lines,  if  some  new  trans- 
portation method  is  not  devised  in  the 
meantime,  will  be  more  than  8,000,000,- 
000  persons  annually.  These  com- 
putations are  based  upon  an  estimated 
population  of  5,525,497  persons  in 
New  York  City  at  the  close  of  the 
fiscal  year  1917-1918  in  which  period 
about  1,975,511,709  passengers  were 
carried  on  the  traction  lines.  This 
would  indicate  that  more  than  2,000,- 
000,000  passengers  will  use  local  transit 
facilities  during  the  current  fiscal  year. 
The  rate  of  growth  of  traffic  is  much 
greater  than  the  rate  of  increase  in 
population.  While  the  population  has 
grown  26  per  cent  to  39  per  cent  a 
decade,  ratios  for  street  railroad  pas- 
sengers have  increased  from  49  per 
cent  to  200  per  cent. 

These  conclusions  are  contained  in  an 
opinion  by  Commissioner  Kracke,  in 
which  the  Belt  Line  Railway  Corpora- 
tion is  authorized  to  abandon  certain 
of  its  unused  or  little  used  tracks.  In 
authorizing  this  abandonment  Mr. 
Kracke  points  out  that  if  the  vast  and 
growing  population  in  New  York  is 
properly  to  be  cared  for  from  the  trans- 
portation standpoint,  useless  and  out- 
worn lines  must  be  abandoned  and  the 
companies  relieved  of  their  maintenance 
in  order  that  funds  may  be  concen- 
trated upon  the  development  of  facil- 
ities  much  more  useful  and  beneficial. 


Bay  State  Property  Sold 

955-Mile  Electric  Railway  System  Sold 
Under  the  Hammer  to  the  Re- 
organization Committee 

The  property  of  the  Bay  State  Street 
Railway,  Boston,  Mass.,  which  company 
operates  in  ninety  cities  and  towns 
in  eastern  and  southeastern  Massa- 
chusetts and  extends  into  New  Hamp- 
shire and  Rhode  Island,  was  sold  at 
auction  on  April  21  at  Salem,  Mass., 
by  order  of  the  Federal  Court,  under 
the  reorganization  plan  by  which  the 
property  is  eventually  to  be  in  the 
hands  of  the  Eastern  Massachusetts 
Railway,  and  managed  by  five  public 
trustees  provided  for  by  a  special  act 
of  the  Legislature. 

Banker  the   Purchaser 

The  purchaser  was  Arthur  I.  Glidden, 
representing  Lee,  Higginson  &  Com- 
pany, Boston,  Mass.,  reorganization 
managers  for  the  railway,  and  the  price 
was  $3,000,000,  subject  to  the  taking 
over  of  various  obligations,  including 
those  of  the  Bay  State  receivership  and 
mortgages  of  the  Boston  &  Northern 
Street  Railway  and  the  Old  Colony 
Street  Railway. 

The  reorganization  plan  provides  for 
$3,582,633  of  new  cash  from  stockhold- 
ers and  scaling  down  $20,000,000  of 
capitalization  to  conform  to  the  public 
control  act.  Its  terms  were  reviewed 
in  the  Electric  Railway  Journal  for 
March  15,  page  538.  Briefly  the  total 
of  securities  of  the  successor  company 
bearing  fixed  charges  will  be  $29,352,- 
700  while  the  grand  total  of  capitaliza- 
tion will  be  $52,396,950,  the  difference 
between  these  sums  being  made  up 
by  $4,097,000  of  preferred  stock  and 
sinking  fund  stock,  $2,998,500  of  new 
preferred  "B"  stock,  $8,719,000  of  new 
adjustment  stock  (cumulative)  and  $7,- 
229,750  of  new  common  stock. 

The  plan  of  reorganization,  when  put 
into  effect,  vdll  permit  the  acceptance 
of  the  special  legislative  act  of  1918. 
The  trustees  will  have  absolute  power 
to  fix  fares  sufficient  to  pay  a  return 
covering  all  interest  requirements,  the 
stated  dividends  on  the  preferred  stocks 
and  6  per  cent  on  the  common  stock 
of  the  new  company.  Based  upon  the 
Public  Service  Commission's  appraisal 
of  $40,282,340  in  its  decision  of  Aug.  31, 
1916,  plus  subsequent  additions,  the 
property  valuation  will  be  about  $46,- 
000,000,  on  which  $2,760,000  is  the  ap- 
proximate amount  of  the  permitted 
initial  annual  return. 

State's  Credit  Plemed 

The  credit  of  the  State  is  pledged 
for  the  payment  of  the  principal  of  not 
exceeding  $4,000,000  of  serial  mort- 
gage bonds  of  the  new  company  ma- 
turing within  ten  years  from  the  date 
of  issuance.  The  act  requires  that 
$2,500,000  of  these  bonds  be  sold  imme- 
diately so  as  to  produce  $2,500,000  cash, 
of  which  $2,000,000  must  be  used  for 
future  additions  and  improvements  and 
$500,000  set  aside  as  a  reserve  fund: 
and  that  $1,000,000  of  cash  additional 
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must  be  realized  from  the  sale  of  other 
securities  of  the  new  company  and  ap- 
plied to  the  rehabilitation  of  the  prop- 
erties or  to  other  corporate  purposes. 
This  makes  a  total  of  $3,500,000  of  new 
cash  which  must  be  obtained,  as  a  pre- 
requisite to  the  formation  of  the  new 
company  under  the  act. 

The  proposed  capitalization  of  the 
new  company  conforms  to  the  act,  so 
that  the  permitted  return  will  always 
be  sufficient  to  pay  all  fixed  charges 
and  regular  dividends. 


Statistics  for  January 

Comparative  Figures  for  1919  and  1918  in  a  New  Form  Show  How 
Cost  of  Doing  Business  Has  Risen 


Readjustment  in  Indianapolis 

Proposal  Toward  That  End  Now  Before 

Committee  of  Stockholders  of  the 

Indianapolis  Street  Railway 

The  appointment  of  a  committee  of 
fifteen  stockholders  of  the  Indianapolis 
(Ind.)  Street  Railway  to  report  on 
May  8  on  a  plan  in  harmony  with  the 
suggestions  of  the  Indiana  Public  Serv- 
ice Commission's  order  of  Dec.  28,  1918, 
in  so  far  as  the  same  may  be  prac- 
ticable and  feasible,  is  regarded  as  the 
first  step  toward  the  financial  readjust- 
ment of  local  Indianapolis  lines  which 
the  Indiana  Public  Service  Commission 
directed  to  be  made  when  it  issued  an 
order  allowing  the  company  to  charge 
a  5-cent  fare. 

The  order  was  made  in  the  case  of  the 
Indianapolis  Traction  &  Terminal  Com- 
pany, which  holds  a  lease  of  and  op- 
erates the  property  of  the  Indianapolis 
Street  Railway.  Following  this  order 
the  Indianapolis  Traction  &  Terminal 
Company  postponed  the  payment  of  in- 
terest on  the  $6,000,000  of  Indianapolis 
Street  Railway  bonds  when  the  inter- 
est fell  due  on  Jan.  1,  1919.  It  did, 
however,  pay  the  semi-annual  lease  ren- 
tal, or  dividend  of  $150,000,  to  the  In- 
dianapolis Street  Railway.  Under  the 
provisions  of  the  mortgage  securing 
the  bonds  there  are  six  months  of 
grace,  which  will  end  on  July  1. 

This  committee  was  appointed  at  the 
annual  meeting  of  the  stockholders  of 
the  Indianapolis  Street  Railway  held 
on  April  10.  The  committee  is  com- 
posed of  J.  F.  Wild,  Edward  L.  Mc- 
Kee,  Walter  J.  Ball,  R.  K.  Willman, 
John  W.  Smith,  Frank  Donner,  H.  W. 
Bennett,  Robert  Elliott,  George  C.  Hitt, 
W.  A.  Hough,  Otto  N.  Frenzel,  Samuel 
Reid,  Samuel  T.  Murdock,  M.  J.  Ready 
and  H.  H.  Hornbrook. 

The  membership  of  this  committee 
can  be  increased  to  include  any  large 
stockholder  of  the  Indianapolis  Street 
Railway.  The  directors  were  re-elected, 
as  follows:  Henry  Jameson,  Indian- 
apolis; John  W.  Smith,  Muncie;  Harold 
J.  Hibben,  Indianapolis;  Winfield  T. 
Durbin,  Anderson;  Walter  J.  Ball,  La- 
fayette; Charles  M.  Murdock,  Lafay- 
ette, and  Joseph  A.  McGowan,  Indian- 
apolis. 

The  above  stockholders'  committee 
has  appointed  a  sub-committee,  com- 
posed of  Messrs.  Wild,  Willman,  Fren- 
zel, Murdock  and  Ball,  to  draft  plans 
embodying  the  suggestions  contained 
in  the  Public  Service  Commission's  or- 
der of  Dec.  28,  1918. 


Operating  statistics  of  electric  rail- 
ways reporting  monthly  to  the  infor- 
mation bureau  of  the  American  Elec- 
tric Railway  Association  are  given  in 
the  accompanying  tables  in  a  some- 
what different  form  than  that  used 
heretofore. 

Table  I  shows  the  income  statement 
and  car-miles  for  fifty-nine  companies 
for  January,  1919,  as  compared  with 
January,  1918.  Formerly  only  the  reve- 
nues, expenses,  net  taxes  and  operating 
income  were  shown.  Table  II  is  also 
an  operating  statement,  but  in  this  case 
the  amounts  per  car-mile  are  given. 
The  companies  represented  are  the 
same  as  those  in  Table  I. 

Table  III  is  a  detailed  statement  of 
the  operating  expenses  of  fifty-five 
companies.  In  Table  IV  the  amounts 
per  car-mile  of  the  operating  expenses 
shown  in  Table  III  are  presented. 

Tables  V,  VI,  VII  and  VIII  corre- 
spond respectively  to  Tables  I,  II,  III 
and  IV  and  give  the  operating  state- 
ment and  detailed  operating  expenses, 
for  January,  1919,  of  105  companies. 
Tables  V  and  VII  give  the  actual  totals, 
while  Tables  VI  and  VIII  give  the 
same  amounts  per  car-mile.  The  com- 
panies shown  include  those  appearing 
in  the  first  four  tables  and  in  addition 
forty-six  others  for  which  the  1918  fig- 
ures were  not  available. 

Best  Showing  in  South 

As  in  the  past,  the  returns  from  city 
and  interurban  electric  railway  com- 
panies have  been  classified  according  to 
the  following  geographical  grouping: 
Eastern  District — East  of  the  Missis- 
sippi River  and  north  of  the  Ohio  River. 
Southern  District — South  of  the  Ohio 
River  and  east  of  the  Mississippi  River. 
Western  District— West  of  the  Mis- 
sissippi River. 

The  operating  statement  in  Table  II 
indicates  that  the  Eastern  district  was 
the  only  one  to  improve  its  condition. 
The  good  showing  made  in  this  district, 
however,  was  probably  due  more  to  the 
unfavorable  conditions  in  1918  caused 
by  the  heavy  winter  weather  than  to 
any  actual  improvement  in  operating 
conditions  in  1919. 

The  Western  district  seems  to  be  go- 
ing from  bad  to  worse.  The  balance 
after  the  payment  of  taxes  and  fixed 
charges  dropped  from  a  net  income  of 
1.02  cents  per  car-mile  in  1918  to  a  def- 
icit of  0.10  cent  per  car-mile  in  1919. 
An  increase  of  21.86  per  cent  in  oper- 
ating expenses  and  nearly  18.00  per 
cent  in  taxes  were  largely  responsible 
for  the  poor  showing  made. 

South  Losing  Ground 

In  the  South  conditions  are  slowly 
becoming  worse.  Operating  expenses 
increased  31.82  per  cent,  and  the  net 
revenue  fell  off  3.82  per  cent.  Taxes 
increased  16.30  per  cent,  and  although 
the  fixed  charges  decreased  7.45  per 
cent  the  net  income  dropped  from  3.77 


cents  per  car-mile  to  3.11  cents  in  1919, 
a  decline  of  17.51  per  cent. 

Although  the  Southern  district  seems 
to  be  losing  ground,  as  shown  above,  it 
still  makes  by  far  the  best  showing  of 
the  three  districts.  The  net  income  of 
3.11  cents  per  car-mile  compares  very 
favorably  with  0.08  cents  per  car-mile 
in  the  East  and  a  deficit  of  0.10  cents 
per  car-mile  in  the  West. 

Operating  Expenses  Jumped 

The  details  of  operating  expenses 
given  in  Table  IV  help  to  explain  the 
depressing  situation  reflected  in  the 
previous  tables.  Practically  every  ac- 
count shows  a  large  increase  since  Jan- 
uary, 1918.  The  decisions  of  the  War 
Labor  Board  are  reflected  in  the  in- 
crease in  conducting  transportation, 
which  for  the  country  as  a  whole  rose 
from  9.51  cents  per  car-mile  in  Janu- 
ary, 1918,  to  12.23  cents  per  car-mile  in 
January,  1919,  an  increase  of  28.60  per 
cent.  The  greatest  increase  in  this 
item  is  shown  in  the  South,  38.08  per 
cent,  while  the  highest  actual  figure  per 
car-mile  appears  in  the  East,  13.49 
cents,  and  the  lowest  in  the  West,  10.58 
cents. 

The  cost  of  power  shows  an  increase 
for  the  country  as  a  whole  of  12.97  per 
cent,  rising  from  4.24  cents  per  car- 
mile  in  January,  1918,  to  4.79  cents  per 
car-mile  in  January,  1919.  This,  of 
course,  reflects  the  rise  in  the  price  of 
coal  and  the  higher  wages  of  labor. 
The  Western  district  shows  the  greatest 
increase  in  this  account,  44.64  per  cent 
compared  with  an  increase  of  2.90  per 
cent  in  the  East  and  a  decrease  of  1.34 
per  cent  in  the  South.  The  favorable 
showing  of  the  East  and  South  in  this 
respect  is  probably  due  to  the  storms 
of  1918  in  the  East  which  reduced  the 
output  and  increased  the  cost  per  car- 
mile,  while  the  increased  cost  in  the 
West  is  partially  explained  by  the  great 
amount  of  haulage  necessary  at  the 
increased  freight  rates. 

Maintenance    Increases    Heavy 

The  maintenance  of  way  and  struc- 
tures and  equipment  shows  heavy  in- 
creases, reflecting  the  high  cost  of  mate- 
rials and  also  the  high  wages  prevail- 
ing. For  the  country  as  a  whole  the 
way  and  structures  account  increased 
12.98  per  cent  and  the  equipment  ac- 
count 25.18  per  cent.  The  greatest  in- 
crease in  these  accounts  was  in  the 
South,  being  50.62  per  cent  and  61.18 
per  cent  respectively.  The  actual  ex- 
penditure per  car-mile  for  equipment 
was,  however,  less  in  the  South  than  in 
the  other  districts,  being  2.74  cents  per 
car-mile  as  compared  with  3.08  cents 
per  car-mile  in  the  West  and  4.28  cents 
in  the  East.  For  way  and  structures 
the  actual  expenditure  per  car-mile 
was  3.84  cents  in  the  East,  2.44  cents 
in  the  South  and  2.22  cents  in  the 
West. 
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TABLE  I— INCOME  STATEMENT  FOR  FIFTY-NINE  ELECTRIC  RAILWAYS  FOR  JANUARY,  1919, 
COMPARED  WITH  JANUARY,  1918 

United  States East ' South — ■ — 

1919                1918  1919  1918                1919                1918 

Railway  operating  revenues $8,242,651     $7,220,956  $3,330,226  $2,983,510     $1,204,345          946.735 

Railway  operatinK  expenses 6,464.859       5,398,330  2,766,909  2,471,011          860,183          611,505 

Net  operating  revenue 1,777,692       1,822,626  563,317  512,499          338,062          335,230 

Net  revenue  from  auxiliary  operations 1 7,4 1 2              4,927  480 

Taxes 564.858          507,505  197.747  202,758          121,770            97,935 

Operating  ineome 1,229,246       1,320,048  366,050  309,741           216,292          237,295 

Non-operating  income 402,984          393,036  169,226  156,939          192,740          197.461 

Gross  income  or  loss 1,632,230       1,713,084  535,312  466,680          409,032          434,756 

Deductions  from  gross  income 1,524,019       1,522,600  527,988  525,990          296,708          300,430 

Net  income  or  loss 108,211           168.384  7,324  *59,310          112,324          134,326 

Car-miles  operated 23,560,028     23,404,022  8,482.909  8,606,460       3,789,862       3,551,712 


1919 

1918 

$3,708,080 

$3,290,711 

2.831,767 

2.315,814 

876,313 

974,897 

16,932 

4,927 

245,341 

206,812 

647,904 

773,012 

41,018 

38,636 

688,»22 

811,648 

699,323 

696,180 

10,401 

115,468 

11,287,511 

11,245,850 

TABLE  II— INCOME  STATEMENT  IN  CENTS  PER  CAR-MILE  FOR  FIFTY-NINE  ELECTRIC  RAILWAYS  SHOWN  IN  TABLE  I  FOR  JANUARY 


1919,  COMPARED  WITH  JANUARY,  1918 


United  States — 


1919  1918 
Railway  operating  revenues  34.99  30.85 
Railwav       operating       ex- 
penses   27.44  23.07 

Net  operating  revenue 7.55  7.78 

Net  revenue  from  auxiliary 

operations 0.07  0.02 

Taxes 2.40  2.17 

Operating  income 5.  22  5.  63 

Non-operating  income. .  .  1. 7 1  1.68 

Gross  income  or  loss 6.93  7.31 

Deductions  from  gross  in- 
come   6.47  6.51 

Net  income  or  loss 0.46  0.80 

Car-miles  operated 23,560,028  23,404,022 


Per  Cent 

Increase 

13.42 

18.94 

i.96 

250.00 
10.60 

7. IS 
1.79 

5.20 

o.es 
ie.50 


39.25 


32.62 
6.63 


0.01 
2.33 


31 
.99 
.30 

.22 
.08 


-East- 


34.67 


28.71 
5.96 


2.36 
3.60 
1.82 
5.42 

6.11 
*0.69 


Per  Cent 

Increase 

13  21 

13.62 
11.24 


1.27 
19.72 

9.34 
16.24 

1.80 


1919 
31.77 


22.70 
9.07 


3.21 

5.86 

5.08 

10.94 

7.83 
3.11 


South- 

1918 
26.65 

17.22 
9.43 


2.76 

6.67 

5.56 

12.23 

8.46 
3.77 


Per  Cent 
Increase 


31.82 

S.82 


16.30 

ig.ir 

8.  73 
10.65 


7.  to 
17.51 


1919 
32.85 

25.09 
7.76 

0.15 
2.17 
5.74 
0.36 
6.10 


-West— . 

Per  Cent 
1918  Increase 
29.26  12.27 


20.59 
8.67 

0.04 
1.84 
6.87 
0.34 
7.21 


0.68     8.482,909     8,606,460 


l.I,i    3,789,852     3,551,712 


6.20  6.19 

*0.I0  1.02 

6.70  11,287,511   11,245,850 


21.86 

10.50 

275.00 
17.93 

in.is 
5.88 

15.  iO 

0.16 

109.80 
0.36 


TABLE  III— OPERATING  EXPENSES  OF  FIFTY-FIVE  ELECTRIC  RAILWAYS  FOR  JANUARY,  1919, 

COMPARED  WITH  JANUARY,  1918 

. United  States ^— East .       — gouth 

1919              1918  1919  1918  1919              1918 

Operating  expenses $6,397,528     $5,293,975  $3,264,069  $3,282,288  $957,287        $677,553 

Wav  and  structures 595,633          617,275  387,334  404,433  103,546            67,333 

Equipment 831,185          662,452  431,911  395.362  116,578            70,568 

Power 1,128,013          996,671  579,078  672,716  62,651            51,701 

Conducting  transportation 2,875,983       2,234,926  1,359,810  1,082,179  538,965          381,704 

Traffic 36,491             43,297  11,101  11,172  10,538              3,099 

General  and  miscellaneous 827,364          739,354  394,899  359,949  1 25,009            93, 1 58 

Transportation  for  investment— Cr 141                    34  64  34   

Car-miles  operated 23,524,443     23,499,352  10,082,296  10,271,496  4,249,170       4,152,960 


. West 

1919 

$2,032,983 

204,753 

284,696 

386,284 

978,208 

14,852 

307,455 

77 

9,242,977 


1918 
$1,690,601 
145,509 
196,522 
262,254 
771,043 
29,026 
286,247 

9,074,906 


TABLE   IV— OPERATING  EXPENSES  IN  CENTS  PER  CAR-MILE  FOR  FIFTY-FIVE  ELECTRIC  RAILWAYS  SHOWN  IN  TABLE  III  FOR  JANUARY, 

1919,  COMPARED  WITH  JANUARY,  1918 


Operating  expenses 

Way  and  structures 

Equipment 

Power 

Conducting  transporta- 
tion  

Traffic 

General  and  miscellaneous 

Transportation  for  in- 
vestment— Cr 


1919 

-United  States 

Percent 
1918         Increase 

1919 

East— 

1918 

Per  Cent 
Increase 

1919 

South- 

1918 

Per  cent 
Increase 

1919 

West- 

1918 

Per  Cent 
Increase 

27»t9 
2.96 
3.53 
4.79 

22.53           70.68 
2.62            12.98 
2.82           25.18 
4.24            12.97 

32.38 
3.84 
4.28 
6.74 

31.96 
3.94 
3.85 
5.55 

1.31 

11.17 
2.90 

22  53 
2.44 
2.74 
1.47 

16.31 
1.62 
1.70 
1.49 

38.14 
50.62 
61.18 

1 .  .'i/, 

;3.55 
2.72 
3.08 
4.18 

18.63 
1.60 
2.17 
2.89 

26  41 
38  75 
41.94 
44.54 

12.23 
0.16 
3.52 

9.51            28  60 
0.18            11.11 
3.14            12.10 

13.49 
0.11 
3.92 

10.54 
0.11 
3.50 

27.99 

"ii'oo 

12.59 
0.25 

2.94 

9.  19 
0.07 
2.24 

38.08 

257.14 

31.35 

10.58 
0.15 
3.33 

8.50 
0.32 
31.15 

24.47 

50.00 

5.71 

Car-miles  operated 3,524,443  23,499,362 


4.53  10,082,296  10,271,496 


1.85     4,249,170     4,152,960 


2.32      9,242,977     9,074,906 


1.85 


TABLE  V— COMBINED   INCOME   STATEMENT  OF  ONE  HUNDRED 

AND  FIVE  ELECTRIC   RAILWAYS  FOR  JANUARY,  1919 

United  States       East  South  West 

Railway  operating  revenues...  $19,684,757  $13,848,372  $1,347,003  $4,489,382 

Railway  operating  expenses     15,583,157     11,152,007  971,420  3,459,734 

Net  operating  revenue 4,101,590       2,695,265  375,583  1,029,648 

Net  revenue  from  auxiliary 

operations 302,175          151,254  125,554  25,357 

Taxes 1,295,378          854,925  141,149  289,304 

Operating  income 3,108.387       1,982,704  359,982  765,701 

Non-operating  income 514,939          245,807  195,865  73,266 

Gross  income  or  loss .       3,623,326       2,228,511  555,848  838,967 

Deductions  from  gross  in- 
come        4,060,078       2,835,224  333,850  889,994 

Net  income  or  loss *435,752        *607,713  221,988  •51,027 

Car-miles  operated 50,642,071     32,593,495  4,326,290  13,722,286 


TABLE  VII— OPERATING     EXPENSES    OF    ONE    HUNDRED    AND 
TWENTY-THREE  ELECTRIC  RAILWAYS  FOR 
JANUARY,  1919 

United  States       East  South  West 

Operating  expenses $16,327,010  $1 1,599,504  $1,134,148  $3,593,358 

Ways  and  structures 1,711,789       1,211,637  115,455  383,697 

Equipment 2,068,983       1,467,716  135,041  466,226 

Power 2,611,794       1,955,782  70,713  584.299 

Conducting  transportation..       7,683,973       5,451,294  536,955  1,595,723 

Traffic 72,407            32,500  11,514  28,393 

General  and  miscellaneous..       2,178,211        1,479,539  163,475  535,097 
Transportation  for  invest- 
ment—Cr 141                    64     77 

Car-miles  operated 53,218,125     34,272,200  4,325,584  14.620,341 


TABLE  VI— INCOME  IN  CENTS  PER  CAR-MILE  FOR  THE  ONE  HUN- 
DRED   AND    FIVE    COMPANIES    SHOWN  IN    TABLE  V 

United  States       East  South  West 

Railway  operating  revenues...              38.87             42.49  31.13  32.72 

Railway  operating  expenses              30.78             34.22  22.45  25.21 

Net  operating  revenue 8.09               8.27  8.68  7.51 

Net  revenue  from  auxiliary 

operations 0.60               0.46  2.90  0.18 

Taxes 2.55               2.55  3.26  2.11 

Operating  income 6.13               5.08  8.32  5.58 

Non-operating  income 1.02               0.76  4.52  0.53 

Gross  income  or  loss 7.15               6.84  12.84  6.11 

Deductions  from  gross  in- 
come                8.01               8.70  7.72  6.48 

Net  income  or  loss *0.86             *1.86  5.13  0.37 

Car-miles  operated 50,642,071     32,593,495  4,325,290  13,722,286 


TABLE  VIII— OPERATING  EXPENSES  IN  CENTS  PER  CAR-MILE  OF 

ONE  HUNDRED  AND  TWENTY-THREE  ELECTRIC  RAILWAYS 

SHOWN  IN  TABLE  VII  FOR  JANUARY,   1919 

United  States       East  South  West 

Operating  exi)enses 30.68  33.85  25.22  24.58 

Way  and  structures 3.22  3.54  2.69  2.63 

Equipment 3.89  4.28  3.12  3.19 

Power 4.91  5.71  1.63  4.00 

Conducting  transportation..  14.44  15.91  14.73  10.91 

Traffic 0.14  0.09  0.27  0.19 

General  and  miscellaneous. .                4 .  09               4 .  32               3.78               3 .  65 
Transportation    for   invest- 
ment— Cr 

Car-miles  operated 53,218,125    34,272,200      4,325,584     14,520,341 


Note — *  Means   loss;    figures   in   italics   indicate   decrease. 
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Boston  Still  Losing 

Cost  Per  Passenger  in  March,  However, 

Cut  to  8.92  Cents  as  Compared 

with  9.30  Cents  in  February 

The  financial  report  for  the  month 
of  March,  just  made  public  by  the  trus- 
tees of  the  Boston  (Mass.)  Elevated 
Railway,  shows  that  the  cost  was  8.923 
cents  for  each  passenger  carried  on  the 
system.  The  net  loss  for  the  month 
was  $224,920,  as  compared  with  a  loss 
of  $285,124  in  February  and  a  loss  of 
$219,269  in  January. 

$1,178,436  A  Month  for  Wages 

The  total  receipts  from  all  sources 
for  March,  as  shown  in  detail  in  the 
accompanying  statement,  were  $2,331,- 
614.     Of  this  amount  $2,279,683  came 


RECEIPTS  AND  COST  OF  SERVICE  OF  BOSTON 
ELEVATED  RAILWAY  FOR  MARCH,  1919 

Receipts; 

From  fares $2,279,683 

From  special  care,  mail  pouch  service, 

express  and  service  care 7,293 

From  advertising  in  care,  on  transfere, 
privileges  at  stations,  etc 24,438 

From  other  railways  for  use  of  tracks 
and  facilities 3,647 

From  rent  of  buildings  and  other  prop- 
erty   5,510 

From  sale  of  power  and  other  revenue  7,768 

Total  receipts  from  direct  operation  of 

theroad $2,328,342 

Interest  on  deposits  from  securities, 
etc 3,272 

Total  receipts $2,331,614 

Co8tofscrvi<ei 

Maintaining   track,   line   equipment 

and  buildings $232,766 

Maintaining  rars,  shop  equipment,  etc.         244,884 
Power,  including  26,439  tons  of  coal  at 

$5, 91 7  or  $156,440) 228,977 

Depreciation , 167,000 

Transportation   expenses   (including 

wages  of  car  employees,  carhouse 

ex[)(n8fs,  etc.) 821,989 

Salarits  of  administrative  ofiicere 7,083 

Law  expenses,  injuries,  damages,  and 

insurance 107,772 

Other  general  expense 8 74,687 

Total  operating  expenses  (of  which 

$l,178,436reprcsentswage8) $1,885,160 

Taxes,  proportion 88, 1 6 1 

Rent  for  leased  roads  (exclusive  of 

subways) 215,785 

Proportion  of  rent  of  subways  and 

tunnels  to  be  paid  to  the  city  of 

Boston    (exclusive    of    Cambridge 

Subway  owned  by  company) 1 26,638 

Interest  on  Boston  Elevated  bonds 

and  notes 1 1 8,666 

Miscellaneous  items 2, 1 42 

Proportion  of  dividends  under  acts 

of  1918 116,997 

Interest  on  unpaid  taxes 2,962 

Tot»I  cost  of  service $2,556,535 

NetIo« $224,920 


from  fares,  the  revenue  •  passengers 
numbering  28,652,645.  The  total  cost 
of  service  for  the  month  was  $2,556,- 
535,  of  which  $1,178,436  was  expended 
for  wages. 

Receipts  Per  Passenger  8.138  Cents 

The  receipts  per  revenue  passenger 
were  8.138  cents.  Of  the  cost  of  serv- 
ice per  passenger,  of  8.923  cents,  4.113 
cents  represented  the  cost  of  labor. 
The  total  of  8.923  cents  in  March  com- 
pared with  9.304  cents  in  February, 
8.970  cents  in  January,  8.055  cents  in 
December,  and  8.961  cents  for  the  nine 
months  ended  March  31,  1919. 

The  receipts  under  the  8-cent  fare 
in  March,  1919,  as  compared  with  the 
5-cent  fare   in    March,   1918,   show  an 


increase  of  $677,658  or  42.30  per  cent, 
as  compared  with  44.85  per  cent  in 
February  (1919),  43.71  per  cent  in  Jan- 
uary (1919)  and  36.28  per  cent  in  De- 
cember (1918). 


Petition  to  Segregate  Lines 
Denied 

Judge  Julius  M.  Mayer  of  the  United 
States  District  Court  was  asked  on 
April  19  to  sever  the  Eighth  Avenue 
Railroad  and  the  Ninth  Avenue  Rail- 
road from  the  New  York  (N.  Y.) 
Railways.  The  petition  was  made  in 
behalf  of  the  stockholders  of  the  two 
surface  lines. 

Both  surface  lines  are  operated  by 
the  New  York  Railways  under  leases 
that  were  negotiated  in  the  early  days 
of  the  Metropolitan  Street  Railway, 
the  predecessor  of  the  New  York  Rail- 
ways. For  the  Eighth  Avenue  Railroad 
the  New  York  Railways  is  obligated  to 
pay  an  annual  rental  of  $215,000  and 
all  taxes ;  for  the  Ninth  Avenue  line  the 
rental  is  $64,000  and  taxes. 

The  petitioners  asked  the  court  to 
direct  the  receiver  to  "discontinue  the 
use  of  your  petitioner's  said  railroads, 
rights,  privileges,  franchises  and  other 
properties  in  said  indentures  or  agree- 
ment prescribed  and  to  return,  surren- 
der and  deliver  to  your  petitioners 
possession  of  the  same."  Corporation 
Counsel  Burr  had  asked  the  Public  Serv- 
ice Commission  to  take  steps  to  protect 
the  present  transfer  system. 

Judge  Mayer  on  April  21  denied  the 
petition  of  counsel  asking  that  the  lines 
mentioned  be  severed  from  the  system 
of  the  New  York  Railways.  He  made 
it  clear  that  for  the  time  being  it  was 
advisable  to  keep  the  system  together. 
He  announced  that  he  had  instructed 
the  receiver  to  apply  to  him  for  per- 
mission to  employ  experts  and  account- 
ants in  order  that  the  problem  might 
be  gone  into  in  a  fundamental  manner. 


Financial 
News  Notes 


$20,000,000  Needed  in  Brooklyn 

The  Brooklyn  (N.  Y.)  Rapid  Transit 
Company's  present  resources  are  not  suf- 
ficient by  $20,000,000  to  bring  the  serv- 
ice to  a  state  of  efficiency,  according  to 
Lindley  M.  Garrison,  receiver  of  the 
company,  in  a  statement  issued  on 
April  18.  He  placed  the  responsibility 
tor  the  deficiency  largely  at  the  door 
of  the  heavy  increase  in  the  workmen'3 
pay.     His   statement   follows    in   part: 

I  am  grlad  for  all  concerned  that  there 
was  no  strike.  Now  let  us  all  forget  it 
and  get  together  to  give  Brooklyn  the  best 
transportation    service   in    the   country. 

This  is  not  a  time  for  anybody  to  "rock 
Ihe   boat." 

The  problem  directly  concerns  everyone, 
the  financiers  at  large,  the  men  whose 
money  Is  Invested  In  the  road,  those  who 
work  on  the  road,  the  State  authorities,  the 
city  authorities  and  the  general  public. 

Our  present  Income  is  not  sufficient  to 
pay  our  necessary  expenses,  a  large  part 
of  which  are  due  to  the  large  wages  which 
'he  majority  of  our  employees  now  receive. 
To  this  must  still  be  added  the  amount 
neces-sary  to  bring  up  to  an  equitable  level 
the  wages  of  those  who  did  not  receive  a 
proportionate  raise  at  the  time  of  the  re- 
cent increase. 

We  are  terribly  hampered  by  the  fact 
that  the  city  has  not  completed  the  lines 
it  Is  building,  and  we  have  not  the  benefit 
of  what  It  was  intended  we  should  have 
had  long  before  thla 


Receiver  for  Small  Massachusetts 
Railway. — George  Spaulding,  Canton, 
Mass.,  was  appointed  receiver  of  the 
Blue  Hill  Street  Railway,  Canton,  Mass., 
on  April  9  by  Judge  Loring  of  the  Su- 
preme Judicial  Court  of  Massachusetts. 
The  action  was  taken  on  the  petition  of 
the  Old  Colony  Trust  Company,  trus- 
tee, representing  holders  of  $250,000  of 
the  company's  first  mortgage  bonds. 

Northern  Ohio  Company  Would  Issue 
Bonds. — The  Northern  Ohio  Traction 
&  Light  Company,  a  subsidiary  of  the 
Northern  Ohio  Electric  Corporation, 
has  asked  the  Public  Utilities  Commis- 
sion for  authority  to  issue  $5,995,000 
of  refunding  bonds,  of  which  $3,000,000 
is  to  bear  interest  at  4  per  cent  and 
the  balance  at  5  per  cent.  The  com- 
pany also  asks  permission  to  issue 
$713,000  of  first  mortgage  5  per  cent 
bonds. 

Will   Pay   Deferred   Interest.— F.   D. 

Carpenter,  president  of  the  Western 
Ohio  Railway,  Lima,  Ohio,  has  sent 
notices  to  the  holders  of  the  company's 
first  mortage  5  per  cent  bonds  that 
interest  due  on  the  bonds  on  Nov.  1, 
1918,  together  with  interest  at  6  per 
cent  on  the  deferred  payment,  will  be 
paid  on  April  30.  The  same  notice 
states  that  the  company  will  not  be  in 
funds  to  pay  the  interest  on  these 
bonds  due  on  May  1.  As  soon  as  funds 
are  available,  notice  will  be  published 
and  mailed  to  all  known  bondholders. 

Scope  of  Protective  Committee  In- 
creased.— The  protective  committee  for 
the  bondholders  of  the  Rhode  Island 
Suburban  Railway,  Providence,  R.  I., 
will  serve  in  similar  capacity  for  the 
bondholders  of  the  Pawtuxet  Valley 
Electric  Street  Railway  and  the  Cum- 
berland Street  Railway,  subsidiaries  of 
the  Rhode  Island  Suburban  Railway. 
Deposits  of  bonds  will  be  received  up  to 
May  15  at  the  National  Exchange  Bank, 
Providence,  and  the  Bankers  Trust  Com- 
pany, New  York. 

Big  Gain  in  Dallas  Over  Last  March. 

—The  net  earnings  of  the  Dallas 
(Tex.)  Railway  for  March  amounted  to 
$40,279,  an  increase  of  $20,116  or  99.7 
per  cent  over  the  corresponding  month 
of  last  year.  Net  earnings  for  March 
reached  the  highest  point  since  oper- 
ation commenced  under  the  new  fran- 
chise on  Oct.  1,  1917.  They  were  equiv- 
alent to  a  return  of  6.42  per  cent  per 
annum  on  the  property  value.  For  the 
eighteen  months  the  net  earnings  have 
been  $482,699,  equivalent  to  a  return 
of  4.10  per  cent  per  annum  as  com- 
pared to  the  allowable  return  of  7  per 
cent.  The  comparatively  favorable 
showing  for  March  was  due  to  the  in- 
crease of  gross  earnings  by  $58,964  or 
44.43  per  cent  to  a  total  of  $191,662. 
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Six  Cents  in  Atlanta 

After     Many     Vicissitudes     Company 

There  Is  Extended  a  Temporary 

Helping   Hand 

Atlanta's  6-cent  fare  went  into  ef- 
fect on  April  14.  The  Georgia  Rail- 
way &  Power  Company  in  a  public 
announcement  asked  the  citizens  of  At- 
lanta to  have  as  near  as  possible  the 
exact  change  for  their  fare  as  the  odd 
penny  would  cause  no  end  of  confusion 
if  every  passenger  asked  the  conductor 
to  change  a  bill  or  silver  of  large  de- 
nomination. 

The  6-cent  fare  went  into  effect  all 
over  the  local  territory  with  the  excep- 
tion of  one  line  to  Decatur  and  the  lines 
to  College  Park.  College  Park  and  De- 
catur have  both  been  asked  by  the  com- 
pany to  accede  to  the  6-cent  fare  vol- 
untarily, because  in  its  recent  decision 
on  fares  the  Supreme  Court  held  that 
the  commission  was  without  jurisdic- 
tion over  the  rates  of  fare  prescribed 
in  the  franchise  contracts  of  the  com- 
pany with  College  Park  and  Decatur, 
but  that  the  commission  did  have  juris- 
diction over  the  rates  of  fare  in  At- 
lanta. 

Review  of  Recent  History 

It  vdll  be  recalled  that  the  Superior 
Court  of  Fulton  County  has  previously 
held  that  a  contract  fixing  fares  ex- 
isted in  the  case  of  all  three  places. 
The  commission  had  previously  recom- 
mended an  increase  in  fare  for  the  com- 
pany, which  instituted  mandamus  pro- 
ceedings to  compel  the  commission  to 
assume  jurisdiction.  The  county  court 
refused  the  writ.  The  Supreme  Court 
then  reversed  the  county  court  in  part. 
The  company  then  reopened  its  fare 
case  before  the  commission.  On  April 
2  the  commission  prescribed  a  6-cent 
fare.  That  body  explained  the  basis 
of  its  decision  in  part  as  follows: 

In  reaching  the  conclusion  that  a  6-cent 
fare  was  reasonable  and  just,  the  commis- 
sion made  no  effort  to  provide  a  return  on 
capitalization.  The  principal  elements  con- 
sidered were  the  value  of  the  service  to  the 
public  and  the  cost  of  rendering  it.  In 
determining  the  last  it  was  necessary  to 
consider  the  value  of  the  property  used  in 
the  public  service. 

No  detailed  appraisal  of  property  values 
was  attempted  because  of  the  character  of 
the  application,  it  being  for  temporary  re- 
lief under  unusual  conditions,  and  the  time 
necessary  for  a  full  appraisal. 

The  city  of  Atlanta  now  asks  an  ap- 
praisal, and  offers  to  bear  such  portion  of 
the  expense  as  the  commission  may  deem 
proper.  It  also  asks  for  an  audit  of  the 
company's  business — both  to  be  made  by 
experts  chosen  and  appointed  by  the  com- 
mission. 

The  commission  believes  as  was  stated 
in  its  opinion  that  under  normal  conditions 
an  appraisal  was  desirable.  It  now  will- 
ingly avails  itself  of  the  offer  of  the  city 
to  bear  part   of  the  expense. 

Our  belief  is  that  a  long  time  is  neces- 
sary and  will  be  consumed  in  a  complete 
inventory,  appraisal  and  audit.  We  do  not 
feel  under  existing  conditions  that  it  is 
just  to  the  company  to  deny  the  tempo- 
rary relief  we  believe  needed,  until  the  ap- 
praisal and  audit  can  be   completed. 

In   the   order  to   be   Issued,    prescribing   a 


6-cent  fare,  a  proviso  will  be  inserted  that 
the  increased  fare  shall  not  become  effec- 
tive until  Ave  days  after  the  company  shall 
have  filed  with  the  commission  a  written 
agreement  to  pay  as  called  for  by  the  com- 
mission, 60  per  cent  of  the  total  cost  of  the 
appraisal  and  audit  of  all  its  properties  and 
operations,  the  valuation  of  properties  to 
be  as  of  April  1,  1919.  and  the  financial 
operations  to  be  audited  for  the  year  1918 
and   to  April   1,    1919. 

After  the  filing  of  such  an  agreement, 
if  the  city  of  Atlanta  shall  file  with  the 
commission  an  ordinance  or  agreement  by 
the  Mayor  and  Council  to  pay  40  per  cent 
of  the  total  cost  of  the  appraisal  and  audit, 
as  called  for  by  the  commission,  the  com- 
mission will,  as  soon  as  possible,  secure 
the  services  of  expert  engineers  and  ac- 
countants to  do  the  necessary  work,  under 
its  exclusive  supervision  and  direction. 

After  the  completion  of  the  work  and  a 
reasonable  time  to  interested  parties  for 
examination  and  study,  the  commission  will 
.issign  a  date  for  formal  hearing  upon 
which  the  commission  will  open  for  con- 
sideration all  the  rates  of  the  company. 
Including  railway  fares,  electric  light  and 
power,   steam  and  gas   rates. 

The  city  further  asks  that  it  may  be 
allowed,  through  such  experts  as  it  may 
see  fit,  to  have  appraisals.  Inventories  and 
.audits  made  as  to  it  may  seem  proper  and 
submit   the   same  to  the   commission. 

This  commission  is  without  authority  or 
power  to  compel  the  company  to  allow  an 
opposing  party  access  to  its  records  and 
books  for  such  purposes. 

The  order  to  be  issued  will  provide  that 
seventeen  (17)  tickets  shall  be  sold  for  one 
dollar    ($1). 


Warning  About  Cleveland  Fares 

Fielder  Sanders,  Street  Railway 
Commissioner  of  Cleveland,  Ohio,  on 
April  15  warned  City  Councilmen  that 
unless  expenditures  of  the  Cleveland 
Railway  are  held  down  fares  may  have 
to  be  raised. 

He  issued  this  warning  after  he 
drafted  a  resolution  for  introduction 
in  Council  that  will  authorize  the  com- 
pany to  take  $317,394.48  from  the  in- 
terest fund  to  pay  off  an  over-expendi- 
ture of  that  amount  for  maintenance 
in  1918. 

The  measure,  which  will  be  offered 
in  Council,  authorizes  the  company  to 
take  $97,000  from  the  interest  fund  in 
March,  and  the  remaining  $220,000  in 
eleven  months  at  the  rate  of  $20,000 
every  thirty  days. 

The  interest  fund  is  the  fare  barom- 
eter, and  when  the  balance  falls  below 
$300,000  the  fare  goes  up.  When  the 
fund  reaches  $700,000  the  fare  is  low- 
ered. There  is  only  $136,000  in  the 
fund,  but  it  is  now  increasing  at  the 
rate  of  $100,000  a  month. 

Commissioner  Sanders  also  warned 
against  making  extensions  and  track 
renewals  that  can  be  dispensed  with 
for  the  present.  The  company  has 
asked  for  $760,000  this  year,  of  which 
$550,000  is  for  track  renewals. 

Council  will  be  asked  by  Commis- 
sioner Sanders  to  take  $250,000  from 
the  amount  asked  for  track  renewals, 
because,  he  said,  rails  on  four  streets 
can  be  used  several  years. 

"Continued  renewals  of  track  suitable 
for  traffic  not  only  mean  a  postpone- 
ment of  fare  reduction,  but  may  bring 
a  higher  charge,"  said  Mr.  Sanders. 


Wheeling  Fares  Readjusted 

Five-Cent   Unit   Retained,  but  Number 

of  Zones  Has  Been  Increased 

Materially 

The  Wheeling  (W.  Va.)  Traction 
Company,  operating  in  Wheeling  and 
between  Wheeling  and  other  points  in 
West  Virginia  and  Steubenville,  Ohio, 
has  been  permitted  by  the  Interstate 
Commerce  Commission  to  change  its 
passenger  tariffs  between  certain 
points  on  its  system. 

Decide  Against   Odd   Fare 

After  long  study  it  was  decided  to 
continue  the  "nickel"  as  a  basis  of  fare 
between  points  within  any  one  zone  or 
community  rather  than  to  try  to  meet 
the  conditions  by  applying  an  odd  fare 
collection,  such  as  6  cents  or  7  cents, 
to  rides  within  any  one  zone  or  com- 
munity. 

Examination  of  the  plan  ordered  into 
effect  by  the  Interstate  Commerce 
Commission  shows  that  the  railway  has 
worked  out  a  plan  for  making  certain 
changes  in  its  present  zone  limits  and 
has  so  far  as  possible  taken  into  con- 
sideration the  natural  loading  and  un- 
loading points  on  the  entire  system  so 
that  regular  riders  between  any  two 
points  on  the  system  will  be  inconveni- 
enced to  the  least  possible  extent. 

The  new  zones  are  made  as  nearly 
the  same  distance  as  conditions  make 
possible  and  the  average  length  of  each 
zone  would  be  2.73  miles  as  against 
3.63  under  the  present  zone  system,  and 
the  average  rate  per  mile  would  be  1.83 
cents  as  against  1.38  under  the  present 
system.  The  company's  entire  system 
has  consisted  of  twenty-four  zones 
whereas  under  the  new  system  it  will 
consist  of  thirty-two  zones. 

With  the  new  plan  in  effect  it  will 
still  be  possible  for  residents  of  Wheel- 
ing to  ride  anywhere  within  the  present 
corporate  limits  of  that  city  for  5 
cents.  Even  taking  the  system  as  a 
whole  most  of  the  passengers  will  still 
continue  to  ride  for  a  5-cent  fare. 

Statement  of  Fares 

As  an  example  of  the  effect  of  the 
new  zoning  system,  the  following  fares 
will  be  established:  On  the  line  from 
Wheeling  to  Bellaire  the  new  fare  will 
be  10  cents  as  against  5  cents  at  pres- 
ent. The  rate  from  Wheeling  to  Mar- 
tins Ferry  will  be  10  cents  instead  of 
5  cents.  From  Wheeling  to  Steuben- 
ville the  rate  will  be  50  cents  instead 
of  40  cents.  The  rate  from  Wheeling 
to  Bridgeport  will  remain  at  5  cents. 
The  rate  from  Moundsville  to  Bridge- 
port will  be  25  cents  instead  of  20  cents 
and  the  rate  from  Moundsville  to  Mar- 
tins Ferry  will  be  30  cents  instead  of 
20  cents.  These  represent  some  of  the 
principal  changes  under  the  new  plan. 

Included  in  the  company's  petition  to 
the  Interstate  Commerce  Commission 
was  a  considerable  amount  of  very  in- 
teresting data  showing  the  general 
condition  of  the  company's  finances  at 
the  present  time  and  the  very  large  in- 
crease in  its  operating  expenses  during 
the  past  two  years. 
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Columbus  Settlement  Plan 

Fare    Ordinance    Passed    Which    May 

Form    Basis    of    Settlement    Grant 

— Proper  Service  Stressed 

A.  E.  Griffin  introduced  an  ordinance 
in  the  City  Council  of  Columbus,  Ohio, 
on  the  evening  of  April  14,  which  may 
form  the  basis  for  a  settlement  of  the 
fare  question.  It  provides  for  a  rate 
of  six  tickets  for  a  quarter  for  two 
years  on  the  lines  of  the  Columbus 
Railway,  Power  &  Light  Company,  af- 
ter which  the  rate  will  revert  back  to 
the  present  figures  of  eight  for  a  quar- 
ter. Stress  is.  placed  upon  proper 
service.  On  this  account  control  of 
operation  so  far  as  the  number  of  cars 
and  their  speed  are  concerned  has  been 
placed  with  the  Council. 

$500,000  FOR  Improvement 

The  ordinance  provides  that  the  com- 
pany shall  spend  $500,000  for  improve- 
ments and  extensions  during  the  re- 
maining seven  years  of  the  grant,  but 
it  will  be  noted  that  this  is  very  much 
less  than  called  for  by  any  of  the  pro- 
grams heretofore  laid  out.  In  fact,  it 
has  been  expected  that  $1,500,000 
would  be  used  for  this  purpose.  The 
author  of  the  franchise  evidently  feels 
that  the  character  of  the  service  is 
more  important  than  the  extensions,  al- 
though the  right  is  reserved  to  Council 
to   order   limited   extensions. 

The  Griffin  ordinance  was  passed  on 
the  evening  of  April  21  and  the  long 
controversy  between  the  city  and  com- 
pany may  be  considered  closed  for  the 
present.  In  addition  to  six  tickets  for 
a  quarter,  the  ordinance  provides  for 
universal  transfers,  but  leaves  the  cash 
fare  as  it  was.  Charles  L.  Kurtz, 
president  of  the  company,  is  now  in 
Mexico,  but  members  of  Council  think 
that  the  ordinance  will  be  accepted  by 
the  company  on  his  return.  The  in- 
strument leaves  a  possibility  for  a  re- 
sumption of  strife  at  the  end  of  two 
years,  as  the  road  must  revert  to  the 
old  rate  at  that  time. 

The  decision  of  the  Supreme  Court 
of  the  United  States  with  respect  to 
the  rights  of  the  company  in  the 
matter  of  fares  is  reviewed  elsewhere 
in  this  issue. 


Stopping  of  cars  in  rainy  weather-  on 
cro<>s   streets   without   sidewalks   regardless 

°'Bafe'"s^rvS"for  the  Mount.  Auburn 
and  Park  View  additions,  the  residents  of 
which  have  been  working  for  the  construc- 
tion  of  extensions   into   their   sections. 

Mayor  Wozencraft  gave  out  the  fol- 
lowing statement: 

The  conferences  with  Messrs.  Strickland 
and  Meriwether  were  very  satisfactory. 
While  we  cannot  go  into  details  as  to  tne 
various  improvements  contemplated  for  the 
present,  they  will  be  worked  out  as  rapidly 
as  possible  and  put  into  effect. 

As  to  the  plan  to  decrease  the  loading 
time  of  street  cars,  I  will  say  that  more 
front-end  collectors  will  be  employed  to 
facilitate  the  loading  of  cars  in  the  down- 
town district.  This  plan  is  in  limited  op- 
eration here  now.  "We  hope  to  be  able 
to  educate  the  public  to  the  value  of  rapid 
loading,  as  it  saves  considerable  time  m 
the  aggregate.  ■      .^ 

In  the  rearrangement  of  stops  in  the 
residential  district,  it  is  our  intention  to 
follow,  in  so  far  as  it  is  practical,  the 
method  of  staggering  the  stops.  This  wUl 
eliminate  the  so-called  "bunch-stop"  plan 
which  is  so  objectionable  at  present.  By 
staggering  the  stops,  the  street  cars  will 
stop,  skip  a  block  and  stop  again  on  the 
outbound  trip,  for  instance,  and  on  the  in- 
bound trip  make  stops  at  every  intersec- 
tion missed  on  the  outgoing  trip.  Thus  no 
person  will  have  to  walk  more  than  one 
block  out  of  the  way  than  customary  to 
l)oard  a  street  car  for  the  outgoing  and 
Incoming  trips. 

Regardless  of  the  arrangement  of  the 
stop  signs,  during  rainy  weather  all  cars 
will  stop  at  all  cross  streets  where  there 
are  no  sidewalks  parallel  to  the  car  line  on 
the  same  street,  or  where  patrons  of  the 
line  are  forced  to  wade  through  mud  and 
slush. 

"While  no  plans  have  been  formulated, 
as  vet.  for  the  improvement  of  the  service 
in  Mount  Auburn  and  Park  "View,  we  are 
at  work  on  this  question  and  expect  to  be 
in  a  position  to  make  needed  improvements 
for  those   sections  at  an  early  date. 


Service  Improvements  Planned 

Modifications  of  the  skip-stop  system 
of  operating  street  cars  are  being 
worked  out  by  the  Dallas  (Tex.)  Rail- 
way in  co-operation  with  the  city  ad- 
ministration, to  the  end  that  the  serv- 
ice may  be  improved  in  several  respects. 
Mayor  Wozencraft,  the  new  Mayor,  has 
held  several  conferences  with  Richard 
Meriwether,  vice-prtsident  and  general 
manager  of  the  Dallas  Railway,  and  J. 
F.  Strickland,  president. 

Plans  for  the  improvement  of  the 
service  cover  the  following  points: 

The  placing  of  additional  stops  in  the 
downtown  district. 

Adoption  of  practical  methods  for  de- 
creasing the  time  Incident  to  loading  cars 
In  the  downtown  district. 

Rearrangement  of  stops  In  the  residen- 
tial district 


7-Cent  Fare  Opposed  in  Jersey 

The  Public  Service  Railway,  New- 
ark, N.  J.,  has  had  before  the  Public 
Utilities  Commission  an  application 
for  an  increase  in  fare  to  7  cents  from 
the  6-cent  fare  restored  by  the  com- 
mission on  April  1.  Hearings  on  this 
application  were  under  way  during  the 
week  beginning  April  20.  These  are 
distinct  from  the  hearings  on  the  zoning 
plan,  which  are  also  in  progress. 

After  two  adjournments  requested 
by  municipalities  affected  by  the  pro- 
posed fare  increase  the  case  was  taken 
up  on  April  23.  On  that  day  Mark 
Wolff  and  Dr.  Delos  F.  Wilcox  were 
questioned  as  to  the  results  of  their 
examination  of  the  company's  financial 
statements,  the  purpose  being  to  show, 
on  behalf  of  the  municipalities,  that 
the  proposed  increase  is  not  justified 
by  the  reports  filed  by  the  company 
with  the  commission.  The  endeavor 
was  made,  by  means  of  various  as- 
sumptions and  calculations,  to  prove 
that  the  temporary  fare  increase 
which  the  company  had  been  permitted 
to  make  previous  to  April  1  had  pro- 
duced more  than  the  increase  in  income 
estimated  by  the  company. 

H.  C.  Eddy,  senior  inspector  for  the 
commission,  was  put  on  the  stand  by 
the  commission  to  present  an  analysis 
of  operating  costs  of  the  railway  over 
a  term  of  years.  R.  E.  Danforth, 
general  manager,  and  M.  C.  Boylan, 
auditor  of  the  railway,  were  also  ex- 
amined as  to  details  of  these  costs. 

As  to  the  zoning  plan  hearings,  these 
were  scheduled  for  resumption  as  this 
issue  of  this  paper  goes  to  press. 


Indianapolis  Doing  Better 

With  Return  of  Peace-Time  Conditions 

Company  There  Seems  to   Have 

Turned  the  Corner 

With  the  restoration  of  peace,  changes 
in  conditions  of  travel  have  resulted  in 
a  material  increase  in  the  earnings  of 
the  Indianapolis  Traction  &  Terminal 
Company,  Indianapolis,  Ind.  For  the 
months  of  January,  February  and 
March  the  average  increase  has  been 
more  than  $2,000  a  day,  or  approxi- 
mately 23  per  cent.  This  is  regarded 
as  particularly  gratifying  considering 
the  very  unfavorable  conditions  under 
which  the  company  was  forced  to  oper- 
ate during  the  war-time  period. 

Company's  Struggle  Reviewed 

After  a  decision  of  the  Supreme 
Court  of  Indiana  on  July  30,  1918,  rul- 
ing that  the  Public  Service  Commission 
had  jurisdiction  in  the  matter  of  the 
petition  for  increased  fares,  the  com- 
mission on  Oct.  12,  1918,  granted  a 
straight  5-cent  fare,  with  a  charge  of  1 
cent  for  each  transfer,  this  1  cent  to  be 
refunded  to  the  passenger  when  the 
transfer  was  used. 

In  a  later  order  the  commission  can- 
celled the  charge  for  transfers.  The 
commission's  order  further  provided  for 
a  50  per  cent  increase  in  the  wage  bud- 
get of  platform  men,  which  more  than 
absorbed  the  increase  obtained  by  the 
company  through  the  granting  of  the 
5-cent  fare. 

A  petition  was  entered  on  Dec.  14, 
requesting  the  right  to  charge  a  6-cent 
fare  with  certain  zone  charges.  This 
petition  was  refused  by  the  commission 
and  in  its  order  of  Dec.  28,  1918,  certain 
improvements  in  the  service,  changes 
in  capitalization,  and  elimination  of  the 
sinking  funds  were  suggested  in  order 
to  reduce  fixed  charges. 

Bond  Interest  Passed 

As  a  result  of  this  order  the  Indian- 
apolis Traction  &  Terminal  Company 
on  Jan.  1,  1919,  did  not  pay  the  bond 
interest  on  the  $6,000,000  of  the  Indian- 
apolis Street  Railway  4  per  cent  bonds. 
A  committee  of  stockholders  was  ac- 
cordingly appointed  at  the  annual  meet- 
ing of  the  company  on  April  10  to 
consider  the  changes  in  capitalization 
and  sinking  funds,  which  will  be  sub- 
mitted at  a  further  meeting  of  the 
stockholders  which  will  be  held  on 
May  8. 

In  compliance  with  the  suggestion  of 
the  Public  Service  Commission,  work 
was  started  some  time  ago  on  the  con- 
version of  the  standard  type  of  closed 
car  for  prepayment  fare  collection  and 
the  majority  of  the  cars  have  already 
been  converted.  The  company  had  con- 
templated doing  this  work  previously, 
but  the  reconstruction  had  to  be  sus- 
pended on  account  of  conditions  brought 
about  by  the  war. 

The  situation  with  respect  to  the 
plans  being  matured  for  the  financial 
readjustment  of  the  Indianapolis  Street 
Railway  is  reviewed  on  page  840  in  this 
issue. 
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Kansas  City,  Kan.,  Increase 
Denied 

The  Public  Utilities  Commission  of 
Kansas  has  decided  that  there  is  not 
sufficient  cause  for  raising  the  fare  in 
Kansas  City,  Kan.,  as  asked  by  the 
Kansas  City  Railways.  The  rate  will 
therefore  continue  at  5  cents. 

The  commission  took  the  stand  that 
conditions  in  Kansas  City,  Kan.,  are 
different  from  those  in  Kansas  City, 
Mo.,  where  the  fare  is  6  cents.  In  Kan- 
sas, the  decision  pointed  out,  the  haul 
is  much  shorter  than  in  Missouri,  the 
longest  rides  in  Kansas  being  only 
about  5  miles. 

The  commission  also  took  cognizance 
of  the  fact  that  Kansas  passengers  are 
paying  6  cents  now  when  they  enter 
Missouri,  the  extra  penny  being  col- 
lected at  the  State  line. 

The  company's  troubles,  the  ruling 
said,  appear  to  be  principally  from  the 
fact  that  the  same  fare  is  charged  re- 
gardless of  the  distance  a  person  rides. 
It  predicted  indirectly  that  some  time 
in  the  near  future  the  company  would 
have  to  install  a  zone  system. 

The  commission  retained  jurisdiction 
that  it  may  rule  on  a  zone  system  or 
a  rate  increase  in  the  future  if  an- 
other ruling  should  seem  necessary. 

The  company,  by  the  decision,  loses 
a  fight  of  more  than  a  year,  six  months 
of  that  time  being  spent  in  a  court 
struggle  with  the  city  administration  of 
Kansas  City,  Kan.,  which  brought  suit 
to  prevent  the  State  commission  from 
hearing  the  company's  application  for 
a  higher  fare  than  that  stipulated  in  its 
franchise. 


A  Labor  Man  on  the  Five- 
Cent  Fare 

The  Bridgeport  Evening  Post  of 
April  4  quoted  John  J.  O'Neill,  of  the 
State  Labor  Union,  as  follows  in  re- 
gard to  the  attitude  of  organized  labor 
with  respect  to  fares  of  more  than 
5  cents: 

From  the  standpoint  of  a  workman  the 
charge  of  any  fraction  over  5  cents  will 
never  be  popular.  This  trolley  fare  has 
been  discussed  in  an  informal  way,  time 
and  time  again,  by  members  of  the  trade 
unions,  after  the  formal  meetings.  Men 
will  walk  rather  than  ride  where  the  tax 
is  more  than  5  cents.  Prom  the  senti- 
ments expressed,  I  actually  believe  that  the 
average  man  would  rather  pay  10  cents 
than  6  or  7.  There  is  something  in  that 
extra  cent  that  men  rebel   against. 

The  trolley  people,  In  my  opinion,  made 
a  great  mistake  when  they  raised  the  fare 
over  5  cents  instead  of  introducing  the 
one-man  car.  I  know  this  is  my  actual 
experience  and  observation.  I  was  induced 
to  move  to  the  North  End  of  the  city  where 
I  built  a  home  because  it  was  represented 
to  me  that  the  trolley  accommodations  were 
ample.  After  I  got  actually  settled  in  mv 
new  home  the  trolley  raised  its  rate  to  6 
cents,  and  so,  rather  than  pay  the  extra 
cent  I  walk  or  take  a  jitney. 

My  case  is  one  of  a  thousand.  I  could 
give  names  of  many  people  living  in  the 
North  End  who  do  just  as  I  do,  and  it 
there  are  hundreds  in  my  section  of  the 
City  how  many  more  are  there  in  the 
other  sections  of  the  city? 

If  the  solution  of  the  local  problem  is  the 
one-man  car,  the  company  should  install 
the  one-man  car  all  over.  In  time  the  one- 
man  car  will  run  the  jitney  out  of  business 

My  opinion;  IS  that  the  people  will  patronize 
the  trolley  car  rather  than  the  jitnev  Many 
Jitneys  are  operated  by  men  who  lack  con- 
sideration for  their  customers.     I  have  been 


in  them  when  I  wished  that  my  accident 
insurance  was  larger.  I  don't  like  smoke, 
and  when  another  passenger  is  puffing  to- 
bacco smoke  in  my  face  I  refrain  from 
protesting,  as  they  would  call  me  a  crab 
or  a  crank,  and  all  that.  So  if  the  small 
trolley  cars  were  in  operation,  and  the  fare 
was  down  to  5  cents,  I  am  sure  that  the 
women  of  the  city  would  desert  the  jitney 
for  the  trolley.  I  have  no  objection  to  the 
railway  rearranging  fares  for  the  longer 
rides  outside  of  the  city  and  establishing 
a  new  system  of  fare  zones,  if  that  is 
necessary. 


Six  Cents  in  Steubenville 

At  a  special  meeting  of  the  Council 
of  Steubenville,  Ohio,  recently,  the  pro- 
posal agreed  upon  by  the  Council  for 
extending  a  measure  of  relief  to  the 
Steubenville,  East  Liverpool  &  Beaver 
Valley  Traction  Company,  East  Liver- 
pool, Ohio,  was  presented  to  the  com- 
pany. After  a  trial  of  three  months 
the  arrangement  will  be  in  force  for 
a  period  of  two  years.  The  necessary 
ordinance  which  will  permit  the  com- 
pany to  make  a  uniform  charge  of  6 
cents  will  be  passed  by  the  Council. 
A  fifteen-minute  schedule  during  cer- 
tain hours  on  the  La  Belle  View  line 
of  the  railway  company  has  also  been 
agreed  upon. 

By  way  of  confirming  the  under- 
standing, C.  L.  Williams,  city  solicitor 
of  Steubenville,  has  written  to  the 
company  that  the  Council  has  decided 
to  permit  the  company  to  charge  a 
6-cent  fare  and  sell  nine  tickets  for 
50  cents;  that  service  shall  be  increased 
ill  accordance  with  plans  previously  ad- 
vanced; that  the  matter  of  one-man  cars 
apparently  does  not  come  within  the 
limits  of  the  ordinance  under  which  the 
company  operates  and  must  be  settled 
by  the  company  with  its  employees; 
that  the  company  must  discontinue  the 
skip-stop  system  of  operation,  and  that 
the  fare  increase  is  only  an  emergency 
measure  to  continue  for  not  more  than 
two  years. 


Mr.  Lowry  Favors  a  10-Cent  Fare 

In  an  address  before  the  Minnesota 
section  of  American  Institute  of  Elec- 
trical Engineers  at  the  University  of 
Minnesota,  Horace  Lowry,  president  of 
the  Twin  City  Rapid  Transit  Company, 
Minneapolis,  Minn.,  discussing  electric 
railway  conditions,  put  himself  on  rec- 
ord as  follows: 

Personally,  I  am  for  a  straight  10-cent 
fare,  with  tickets  at  the  rate  of  four  for 
a   quarter  or   on  some   such   basis. 

We  are  going  to  have  a  lot  of  trouble 
with  change  if  we  get  mixed  in  this  penny 
business.  Few  passengers  would  suffer 
from  a  10-cent  fare  if  we  sold  tickets 
cheaper,  as  I  have  suggested.  Everybody 
would  have  a  chance  to  buy  tickets  whicli 
would  cost  approximately    6   cents  each. 

Personally  I  am  opposed  to  charging  for 
transfers.  I  believe  such  a  system  could 
not  help  making  tor  discrimination  between 
those  who  happened  to  live  on  a  certain 
car  line  and  those  who  did  not. 

Everybody  has  a  kick  at  the  electric  rail- 
way service  at  least  once  a  year.  It  may 
be  our  fault  in  many  instances.  In  many 
more  it  is  not.  Owing  to  inadequate  funds 
our  service  during  the  past  winter  has  been 
poorer  than  in  former  years.  A  lot  of 
people  have  said  we  were  trying  to  force 
an  issue,  but  we  will  submit  our  books  to 
anyone  who  wants  to  see.  We  have  offered 
every  concession  we  possibly  could.  We 
have  offered  to  do  everything  anyone  asked 
us  to  do.  We  have  only  asked  for  an  op- 
portunity to  finance  the  company  ade- 
quately and  to  build  extensions  and  im- 
prove our  service. 


Zone  Fares  Fixed  for  Fishkill 
Electric  Railway 

The  Public  Service  Commission  for 
the  Second  District  of  New  York  under 
an  order  passed  on  March  28,  has  auth- 
orized the  Fishkill  Electric  Railway 
operating  between  Fishkill  and  Beacon, 
to  charge  passengers  as  follows: 

Zone  1,  terminal  in  Fishkill  to  Mul- 
holland's  gate,  1.2  miles,  5  cents. 

Zone  2,  Mulholland's  gate  to  Glenham 
switch,   1.1   miles,   5  cents. 

Zone  3,  Glenham  switch  to  Beacon 
terminal,    3.7    miles,    6    cents. 

Through  fares  established  are:  be- 
tween points  in  zones  1  and  2,  8  cents; 
between  points  in  zones  2  and  3,  11 
cents;  between  points  in  zones  1  and  3, 
14  cents. 

Commutation  fares,  fifty-four  trip 
tickets  good  to  purchaser  only  if  used 
within  thirty  days,  between  points  in 
zones  1  and  3,  $5.40;  between  points  in 
zones  2  and  3,  $4.85. 

School  tickets,  strip  tickets,  ten 
coupons  each  between  points  in  zone  1 
and  Beacon,  70  cents  a  strip;  between 
zone  2  and  Beacon,  55  cents  a  strip. 

The  comm.ission  further  directs  the 
railroad  to  maintain  the  same  service 
between  Beacon  and  Fishkill  as  given 
during  December,  1918,  and  to  report 
monthly  to  the  commission  a  record 
of  passengers  carried  within  each  zone 
and  between  the  different  zone  divisions 
with  the  revenue  received. 

The  commission  has  denied  the  com- 
pany's petition  for  approval  of  a  declar- 
ation of  abandonment  of  Its  line  west 
of  the  Glenham  switch. 

The  order  of  the  commission  became 
effective  on   April    1. 


Interurban  Would  Penalize 
City  Riders 

The  petition  of  the  Interstate  Public 
Service  Company  to  increase  its  rates 
for  passengers  within  the  city  limits 
of  Indianapolis  from  5  cents  to  10  cents 
has  been  continued  for  two  weeks  by 
Commissioner  Charles  A.  Edwards. 
Robert  G.  Gordon,  attorney  for  the  in- 
terurban company,  said  that  the  in- 
crease was  asked  because  it  would  tend 
to  keep  local  passengers  off  the  inter- 
urban cars.  This,  of  course,  is  one  of 
the  things  that  the  interurban  com- 
pany desired. 

Merle  N.  A.  Walker,  appearing  for 
the  property  owners  in  the  southwest- 
ern part  of  the  city,  suggested  that  the 
commission  grant  the  increase  on  con- 
dition that  an  agreement  be  made  with 
the  Indianapolis  Traction  &  Terminal 
Company  for  the  leasing  of  the  inter- 
urban railroad  tracks  within  the  city 
limits  for  a  nominal  rental  and  for  the 
city  company  to  provide  city  service  on 
this  line. 

Samuel  Ashby,  Corporation  Counsel 
of  the  city,  opposed  this  suggestion.  He 
said  that  the  city  could  not  compromise 
itself  by  agreeing  to  permit  one  inter- 
urban to  increase  its  city  fare  100  per 
cent  and  not  permit  all  other  inter- 
urban electric  railways  that  operate 
into  the  city  to  make  similar  increases. 
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One-Man  Cars  in  Kansas  City. — One- 
man  cars  were  placed  in  operation  on 
the  Sunset  Hill  Line  by  the  Kansas 
City   (Mo.)   Railway  on  April  20. 

Recommends  Return  to  Five-Cent 
Fare. — The  City  Council  of  Ottumwa, 
la.,  has  passed  an  ordinance  recom- 
mending the  return  to  the  5-cent  fare 
on  the  lines  of  the  Ottumwa  Railway 
&  Light  Company,  the  6-cent  fare  hav- 
ing been  allowed  on  Dec.  23. 

Five-Cent  Fare  Restored. — Five-cent 
fares  were  restored  in  Battle  Creek, 
Mich.,  on  April  22  as  the  result  of 
action  taken  by  the  City  Commission 
on  April  21,  voting  to  rescind  the  6-cent 
fare  resolution  passed  in  favor  of  the 
Michigan  Railway  nearly  ten  months 
ago. 

Seven-Cent       Zones       Authorized. — 

The  Tyler  Traction  Company,  operat- 
ing between  Sistersville  and  Middle- 
bourne,  W.  Va.,  has  been  allowed  by  the 
Public  Service  Commission  to  increase 
its  passenger  rates  from  5  cents  to  7 
cents  for  each  of  the  six  zones,  making 
the  new  fare  between  the  towns  42 
cents.  Half-fare  rates  are  to  be  al- 
lowed for  students. 

Six  Cents  in  East  St.  Louis. — The 
East  St.  Louis  (111.)  Railway  has  been 
granted  permission  by  the  Public  Utili- 
ties Commission  of  Illinois  to  continue 
until  July  3,  the  increase  in  adults' 
single  cash  fare  to  6  cents  each  and 
those  of  children  to  3  cents  each.  Trans- 
fers are  to  be  free,  but  may  be  so  re- 
stricted as  not  to  permit  a  round  trip 
for  one  fare.  The  company  had  asked 
for  an  increase  to  7  cents  for  adults. 

Amended  Petition  at  Lincoln. — An 
increase  in  fares  and  the  establishment 
of  three  zones  is  asked  by  the  Lincoln 
(Neb.)  Traction  Company  in  an 
amended  petition  filed  with  the  State 
Railway  Commission  of  Nebraska. 
Under  the  tariff  now  proposed  the 
company  would  charge  9  cents  a  trip 
between  Lincoln  and  Havelock  and  7 
cents  between  Lincoln  and  other  sur- 
rounding towns. 

Arranging  for  Fare  Increase.— The 
Yonkers  (N.  Y.)  Railroad  has  post- 
poned for  a  few  days  putting  into  effect 
the  fare  increase  recently  allowed  by 
the  Board  of  Aldermen.  Certain 
changes  in  operation  in  connection  with 
the  fare  advance  must  be  made.  As 
noted  in  the  Electric  Railway 
Journal  for  March  29,  the  Aldermen 
on  March  22  voted  to  permit  the  Yonk- 
ers Railroad  to  charge  an  extra  5-cent 
fare  beyond  the  city  limits. 

Six-Cent  Fares  in  British  Columbia. 
— The  advent  of  the  6-cent  fare  on  the 
lines  of  the  British  Columbia  Electric 
Railway,  Vancouver,  B.  C,  has  compli- 


cated somewhat  the  fare-collection  sys- 
tem used  there.  In  conformity  with 
Canadian  custom,  the  company  has 
used  a  fare  box  which  could  be  carried 
through  the  car  and  which  took  the 
small  Canadian  5-cent  coins  and  tickets. 
Under  the  present  system  tickets  are 
sold,  and  only  tickets  are  put  in  the 
fare  box. 

Resumption  of  New  York  State 
Hearings. — The  Public  Service  Com- 
mission for  the  Second  District  of  New 
York  has  set  April  30  as  the  probable 
date  for  the  resumption  of  the  hearing 
on  the  financial  condition  of  the  New 
York  State  Railways.  At  this  hearing 
Benjamin  B.  Cunningham,  corporation 
counsel  of  Rochester,  N.  Y.,  will  cross- 
examine  upon  the  figures  recently  sub- 
mitted by  an  expert  employed  by  the 
railway  to  make  a  physical  valuation  of 
its  properties. 

Jitney   Regulated  in  Bloomfield.- — By 

a  vote  of  six  to  one  the  Town  Council 
of  Bloomfield,  N.  J.,  on  April  21  passed 
on  final  reading  a  jitney  ordinance 
which  provides  for  payment  of  a  yearly 
license  fee  of  $100,  filing  of  a  liability 
insurance  bond  in  the  sum  of  $5,000, 
and  appointment  of  an  inspector  by  the 
officials.  Because  the  Council  refused 
to  agree  not  to  issue  more  than  sixty 
licenses,  jitney  service  was  withdrawn 
on  the  Newark-Bloomfield  route  sev- 
eral weeks  ago. 

Vehicle    Turns    in    Vancouver. — The 

city  of  Vancouver,  B.  C,  is  considering 
a  change  from  the  rule  of  passing  to 
the  left,  which  has  been  followed  for 
many  years,  in  favor  of  the  turn  to  the 
right,  as  in  the  United  States.  If  the 
city  makes  this  change,  the  local  com- 
pany, the  British  Columbia  Electric 
Railway,  will  have  to  change  its  car 
platforms  and  cross-overs.  The  pro- 
portion of  this  expense  to  be  paid  by 
the  city  and  the  province  will  probably 
have  to  be  settled  by  legislative  enact- 
ment at  the  next  session. 

Increase  in  Train  Service. — The  Mo- 
nongahela  Valley  Traction  Company, 
Fairmont,  W.  Va.,  has  put  on  two 
trains  between  Clarksburg  and  Fair- 
mont. The  trains  are  composed  of 
four  of  the  new  interurban  cars — two 
to  each  train.  In  addition  the  third 
train  is  composed  of  the  old-type  inter- 
urban cars.  The  company  will,  in  the 
near  future,  place  more  new  equipment 
in  use.  Four  additional  new  interurban 
cars  have  arrived  from  the  manufac- 
turer and  just  as  soon  as  they  can  be 
fitted  out,  two  of  these  cars  will  be 
utilized  to  form  the  third  train  between 
Fairmont    and    Clarksburg. 

Protest  Against  Indiscriminate  Use 
of  Word  "Subway."— Frank  Hedley, 
general  manager  of  the  Interborough 
Rapid  Transit  Company,  New  York, 
N.  Y.,  objects  to  the  Brooklyn  Rapid 
Transit  Company  using  the  word  "sub- 
way" in  connection  with  its  under- 
ground line  in  Manhattan.  Mr.  Hedley 
told  members  of  the  Public  Service 
Commission  recently  that  he  believes 
the  Interborough  is  the  only  company 
entitled  to  call  its  underground  line  a 


subway.  The  acting  chairman  of  the 
commission  suggested  it  might  be  wise 
for  both  the  companies  to  eliminate  the 
use  of  the  word  "Broadway."  The  com- 
mission decided  to  defer  action. 

Paying  Increase  in  Fare  Voluntarily. 

— At  the  present  time  the  New  York 
&  North  Shore  Traction  Company, 
Roslyn,  N.  Y.,  is  averaging  about  400 
voluntary  7-cent  fares  daily.  When 
the  voluntary  movement  was  at  its 
height,  the  company  received  around 
800  7-cent  fares  daily.  The  railway 
carries  between  3000  and  4000  people 
inside  the  city  limits  of  Greater  New 
York  daily,  so  that  the  percentage  pay- 
ing a  7-cent  fare  is  small.  The  in- 
terests not  identified  with  the  company 
who  fostered  the  voluntary  increased 
fare  plan  hope  to  be  able  to  revive  the 
voluntary  movement  soon.  The  New 
York  City  administration  still  turns  a 
deaf  ear  to  the  plea  of  the  company  for 
permission  to  exact  an  increase  in  fare 
from  its  patrons. 

No  Free  Rides  Upheld. — Supporting 
the  principle  laid  down  by  Thomas  F. 
Murphine,  Superintendent  of  Public 
Utilities  of  Seattle,  Wash.,  and  head  of 
the  railway  system  recently  acquired 
by  the  city,  that  no  person  shall  be  al- 
lowed to  ride  on  the  municipal  lines 
without  paying  the  usual  5-cent  fare, 
the  public  safety  committee  of  the 
Council  recently  approved  the  ordi- 
nance appropriating  money  from  the 
general  fund  to  the  car  fare  of  mem- 
bers of  the  Police  and  Fire  Depart- 
ments when  obliged  to  ride  on  the  cars 
in  performance  of  their  duties.  The 
ordinance  provides  for  an  appropriation 
of  $20,000,  or  so  much  of  that  sum  as 
may  be  necessary.  Other  city  depart- 
ments have  always  provided  for  this 
expense,  appropriations  running  from 
$50  to  $500  a  year.  Carfare  will  be  pro- 
vided only  for  transportation  on  duty, 
and  does  not  include  rides  to  and  from 
homes.  The  protests  against  making 
everybody  pay  were  referred  to  in  last 
week's  issue. 

Commission    Upholds    Increase. — The 

Public  Service  Commission  of  Pennsyl- 
vania in  an  opinion  rendered  by  Com- 
missioner John  S.  Rilling  has  dismissed 
complaints  filed  against  the  rates  of 
fare  of  the  Bangor  &  Portland  Traction 
Company,  Bangor,  Pa.,  but  directing 
that  the  company  file  a  detailed  state- 
ment of  its  receipts  and  operating  costs 
for  the  year  ending  Jan.  1,  1920,  fur- 
nishing a  copy  also  to  counsel  for  the 
complainants  who  may  have  the  right 
to  renew  the  complaint.  The  evidence, 
says  the  commissioner,  indicates  that 
the  increase  in  fares  and  zones  will  not 
produce  more  revenue  than  the  com- 
pany has  a  right  to  collect.  Its  ter- 
ritory is  limited  and  the  commissioner 
holds  that  "what  was  a  fair  rate  for 
an  electric  railway  became  inadequate 
by  reason  of  increased  prices  brought 
about  through  war  conditions,"  and, 
therefore,  "the  public  must  expect  to 
pay  increased  rates  for  the  services  it 
accepts  from  a  utility  in  like  manner 
as  it  pays  increased  prices  for  other 
needs." 
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Changes  in  Puget  Sound 
Personnel 

A.  W.  Leonard,  president  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company,  Seattle,  Wash.,  has  an- 
nounced a  partial  reorganization  of  the 
personnel  of  the  company,  with  the 
statement  that  complete  reorganization 
will  be  effected  about  May  1.  The 
changes  effective  immediately  are  as 
follows : 

The  position  of  manager  of  auxiliary 
operations  is  created,  and  the  position  of 
assistant  to  the  president  abolished.  W. 
J.  Grambs,  who  has  held  the  abolished 
position,  becomes  manager  of  auxiliary 
operations,  and  under  the  new  plan  will 
report  to  W.  H.  McGrath,  vice-presdent. 
The  auxiliary  operations  department 
will  include  the  following  subsidiary 
companies:  Diamond  Ice  Company, 
Renton  Coal  Company  and  Washington 
Auto  Bus  Company. 

The  position  of  chief  electrical  engi- 
neer is  created.  G.  E.  Quinan  has  been 
promoted  to  this  position.  Mr.  Quinan 
has  been  electrical  engineer  for  the 
Seattle  division.  That  position  will  now 
be  filled  by  S.  C.  Lindsay,  formerly  as- 
sistant engineer  of  the  Seattle  division. 

Following  the  resignation  of  General 
Manager  G.  A.  Richardson,  H.  R.  Leigh, 
Jr.,  has  been  appointed  superintendent 
of  the  Washington  Auto  Bus  Company. 
Until  the  reorganization  of  the  Seattle 
division  of  the  Puget  Sound  Traction, 
Light  &  Power  Company  is  completed, 
all  heads  of  departments  will  report  di- 
rect to  Vice-President  McGrath. 


H.  J.  A.  Gerard,  who  has  been  chief 
engineer  of  the  Alton,  Granite  &  St. 
Louis  Traction  Company,  now  is  in 
charge  of  the  power  house  of  the  East 
St.  Louis  Light  &  Power  Company  at 
Alton  and  the  line  and  meter  distribu- 
tion departments  of  the  Alton  Gas  & 
Electric  Company  and  the  Hartford, 
Piasa  &  Granite  City  substations  of  the 
Alton,  Granite  &  St.  Louis  Traction 
Company. 


Richard  McCuUoch,  president,  has 
been  retained  as  operating  head  of  the 
United  Railways,  St.  Louis,  Mo.,  by 
Rolla  Wells,  the  receiver. 

Philip  Dawson,  M.Inst.C.E.,  M.I. 
Mech.E.,  M.I.E.E.,  has  been  created  by 
Albert,  the  King  of  the  Belgians, 
"Chevalier  de  I'Ordre  de  Leopold,"  in 
recognition  of  his  services  as  a  member 
of  the  Belgian  Royal  Commission  on 
the  electrification  of  the  Belgian  State 
Railways. 

L.  E.  Stibbe,  formerly  editorial  rep- 
resentative of  this  paper,  first  in  New 
York  and  later  in  Chicago,  has  joined 
the  advertising  department  of  the  Gen- 
eral Electric  Company.  During  the 
war  Mr.  Stibbe  served  overseas  with 
the  Engineers'  Corps  with  the  rank  of 
sergeant. 

Allen  C.  Davison,  who  before  the  war 
was  on  the  editorial  staff  of  this  paper, 
has  become  managing  editor  of  Let's 
Go,  a  military  publication,  which 
"emanates  weakly"  from  Hill  772, 
Verneauil,  France.  Mr.  Davison  is 
corporal  of  the  Motor  Transport  Re- 
construction Corps,  of  which  Let's  Go 
is  the  official  organ. 


ried  on  by  Stone  &  Webster,  engineers, 
and  Price,  Waterhouse  &  Company,  ac- 
countants. 

C.  W.  Kellogg,  of  Stone  &  Webster, 
is  in  charge  of  the  study  of  the  Man- 
hattan lines.  Soon  after  Mr.  Royce 
went  to  the  Brooklyn  Rapid  Transit 
Company  he  called  G.  A.  Richardson 
to  assist  him.  Mr.  Richardson  was  su- 
perintendent of  the  Seattle  division 
of  the  Puget  Sound  Traction,  Light  & 
Power  Company,  of  which  Mr.  Kemp- 
ster  had  been  manager,  in  Seattle.  Mr. 
Richardson  was  with  Mr.  Royce  for  a 
few  weeks  and  then  went  to  Philadel- 
phia, where  he  is  now  superintendent  of 
transportation  of  the  Philadelphia 
Rapid  Transit  lines. 


A.  L.  Kempster  in  New  York 

A.  L.  Kempster  has  been  called  to  aid 
in  the  present  study  of  the  New  York 
Railways  and  Brooklyn  Rapid  Transit 
lines  under  the  receivers  of  these  prop- 
erties. 

Mr.  Kempster  was  manager  of  the 
Seattle  division  of  the  Pudget  Sound 
Traction,  Light  &  Power  Company  be- 


A.  L    KEMPSTER 


fore  the  system  was  acquired  by  the 
city  of  Seattle.  Mr.  Kempster  will 
first  assist  Frederick  P.  Royce,  general 
manager  for  the  receiver  of  the  Brook- 
lyn Rapid  Transit  Company,  and  will 
then  give  his  time  to  the  receiver  of  the 
New  York  Railways. 

Mr.  Kempster  entered  the  employ  of 
the  consolidated  street  railways  of 
Seattle,  Wash.,  as  an  ofl^ice  boy  on  Nov. 
10,  1891.  He  went  from  that  place 
to  the  position  of  accountant,  then  be- 
came auditor  and  secretary  of  the  con- 
solidated properties  in  the  city  of 
Seattle,  both  being  progressive  steps 
in  his  advancement.  When  the  Seattle 
Electric  Company  was  organized,  in 
1899,  he  entered  the  operating  depart- 
ment as  trainmaster  of  the  system. 
Later  he  became  superintendent  of 
transportation,  then  general  superin- 
tendent and  finally  manager  of  the 
Seattle  division  of  the  Puget  Sound 
Traction,  Light  &  Power  Company. 

The  study  that  is  now  being  made 
of  all  the  lines  in  the  borough  of  Man- 
hattan under  the  receiver  is  being  car- 


George  E.  Claflin,  a  vice-president  of 
the  Electric  Bond  &  Share  Company, 
New  York,  N.  Y.,  died  suddenly  on 
April  18  at  Atlantic  City,  where  he 
had  gone  for  the  Easter  holidays.  Mr. 
Claflin  was  born  in  Providence,  R.  I.,  in 
1866,  and  was  graduated  from  the  Mas- 
sachusetts Institute  of  Technology  in 
1888.  He  was  connected  with  some  of 
the  earliest  electric  power  and  electric 
railway  installations  in  the  country. 
He  was  later  a  member  of  the  firm  of 
Lewis  &  Claflin,  consulting  engineers. 
Providence,  R.  I.  In  1904  he  became  as- 
sociated with  the  United  Electric 
Securities  Company,  Boston,  and  in 
1913  he  was  elected  a  vice-president  of 
the  Electric  Bond  &  Share  Company. 

Samuel  E.  Smith,  formerly  general 
manager  of  the  Reading  Transit  & 
Light  Company,  Reading,  Pa.,  died  of 
a  complication  of  diseases  on  March  24 
ill  Reading.  It  was  while  filling  a  po- 
sition in  Mobile,  Ala.,  that  Mr.  Smith 
was  taken  ill.  In  the  hope  of  regaining 
his  health  he  returned  to  Reading  to 
live  with  his  parents.  Mr  Smith  was 
born  in  Womelsdorf,  Pa.,  in  1877.  He 
resided  in  Reading  nearly  all  his  life. 
He  attended  the  schools  in  Womelsdorf 
and  was  graduated  from  the  Interstate 
Commercial  College  in  Reading.  Early 
last  November,  1918,  Mr  Smith  was 
appointed  general  manager  of  the  Mo- 
bile Light  &  Railroad  Company,  Mobile, 
Ala.  On  Nov.  23,  he  was  taken  ill  at 
Mobile  and  soon  returned  to  Reading. 
Mr.  Smith  began  his  career  with  the 
Reading  Transit  &  Light  Company 
more  than  ten  years  ago  as  purchasing 
agent  and  soon  was  advanced  to  claim 
agent.  With  rapid  promotion  he  passed 
to  the  superintendent's  office,  which  he 
filled  for  a  brief  time,  and  then  became 
general  manager.  Mr.  Smith  at  one 
time  was  purchasing  agent  for  the 
Trenton  Brick  Company.  After  sev- 
eral years  with  this  firm  he  joined  the 
Montello  Brick  Company's  force,  where 
he  remained  until  the  concern  went  into 
bankruptcy.  It  was  after  this  that  Mr. 
Smith  entered  the  employ  of  the  Read- 
ing Transit  &  Light  Company. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Rail  Bond  Purchasing  Slow 

Little  Track  Work  Being  Done — Oper- 
ators Waiting  for  Readjustment 
of  Conditions 

It  is  apparent  that  very  little  track 
work  is  being  done  so  far  this  year,  for 
the  manufacturers  of  rail  bonds  report 
that  the  buying  of  this  equipment  is 
hardly  up  to  the  normal  purchases  of 
the  past  two  years.  The  building  of 
track  for  the  last  few  years  has,  of 
course,  been  considerably  below  the 
normal  of  former  years.  The  figures 
compiled  by  the  Electric  Railway 
Journal  and  published  in  the  issue  of 
Jan.  4,  show  that,  exclusive  of  the  addi- 
tions to  new  rapid  transit  lines  in  New 
York  City,  there  were  233  miles  of  new 
track  built  and  130  miles  rebuilt  during 
the  past  year.  This  represents  an  in- 
crease in  mileage  of  less  than  one-half 
of  1  per  cent  and  shows  that  only  about 
one-quarter  of  1  per  cent  of  the  total 
mileage  was  rebuilt. 

Readjustment  to  Stimulate  Buying 

There  has  been  a  steady  decrease  in 
the  amount  of  track  extensions  for  the 
past  five  years,  or  since  the  beginning 
of  the  war,  and  the  present  conditions 
indicate  that  the  signing  of  the  armi- 
stice has  had  no  material  effect  upon 
electric  railway  work.  New  work  can 
hardly  be  undertaken  extensively  until 
the  signing  of  peace  and  a  complete 
readjustment  of  conditions,  which  will 
give  the  railway  operators  the  funds 
which  they  have  sorely  needed  for  sev- 
eral years.  At  present,  the  roads  are 
holding  out  for  price  reductions  al- 
though they  fully  realize  that  the  im- 
mediate possibility  of  such  is  remote. 
When  the  readjustment  comes  there 
w^ill  be  buying  and  work  a  plenty,  for 
much  track  has  been  allowed  to  decline 
to  an  extent  the  necessity  for  which  is 
to  be  regretted. 

Due  to  the  lack  of  buying  by  the  elec- 
tric railways  the  manufacturers  of  rail 
bonds  are  carrying  very  little  stock  on 
hand.  Six  months  ago  the  demand  of 
the  mining  industry  for  rail  bonds  ex- 
ceeded that  of  the  electric  railways. 
The  program  of  the  Fuel  Administra- 
tion was  such  that  the  electrification 
of  coal  mines  became  essential  and  the 
buying  of  rail  bonds  for  this  purpose 
made  up  for  the  lack  of  construction  in 
the  railway  field  and  necessitated  that 
the  manufacturers  carry  some  supplies 
on  hand.  Some  of  the  mines  are  now 
shut  down  entirely,  the  majority  of  the 
others  are  operating  only  50  per  cent 
time  and  those  needing  bonds  are  sup- 
plied well  ahead.  While  one  manufac- 
turer can  promise  deliveries  inside  of 
ten  days,  others  state  that  practically 


any  type  and  quantity  can  be  furnished 
in  three  weeks. 

About  March  1,  the  discount  on  rail 
bonds  was  increased  from  20  to  25 
per  cent.  No  change  in  prices  has 
taken  place  since  that  time,  but  as  the 
copper  market  is  uncertain,  a  fluctua- 
tion in  the  price  of  this  staple  may 
bring  a  further  revision  in  the  cost  of 
the  rail  bonds  at  any  time. 


Wheel  Market  Marking  Time 

steel  Wheel  Buyers  Apparently   Wait- 
ing for  Cut  in  Price — Manufac- 
turers Anticipate  No  Change 

The  market  for  steel  car  wheels 
seems  to  be  widely  affected  by  the  be- 
lief that  prices  will  soon  take  a  tumble. 
Why  this  belief  should  have  taken  such 
deep  root  is  not  readily  explainable,  for 
it  would  seem  very  apparent  that  the 
cost  to  the  manufacturer  is  just  as 
great  now  as  it  was  before  the  armi- 
stice was  signed.  It  is  true  that  the 
price  of  steel  has  dropped  and  that 
there  is  plenty  of  raw  material  to  be 
obtained,  but  the  cost  of  the  raw  mate- 
rial amounts  to  a  very  small  part  of 
the  cost  of  the  finished  product.  From 
the  ore  field  to  the  finished  car  wheel 
the  item  of  labor  probably  amounts  to 
85  per  cent  of  the  total  cost.  There  is 
no  indication  that  the  cost  of  labor  will 
be  reduced  very  soon. 

Considerable  interest  is  being  shown 
ir.  so  far  as  inquiries  are  concerned,  but 
buying  continues  hardly  normal  just  at 
present.  A  large  per  cent  of  the  pur- 
chases are  repeat  orders. 

Due  to  the  light  demand,  manufactur- 
ers of  steel  wheels  are  carrying  little 
stock  and  this  is  confined  to  the  stand- 
are  A.  E.  R.  E.  A.  33-in.  wheel.  Deliv- 
eries on  this  wheel  can  be  made  in  from 
three  weeks  to  thirty  days  and  on  other 
special  types  in  from  forty  to  sixty 
days.  Prices  still  remain  the  same  al- 
though one  manufacturer  indicates  that 
there  might  be  a  slight  drop  in  the 
next  month.  This  would  be  due  to  the 
fact  that  it  is  realized  wages  and  high 
cost  of  materials  must  gradually  come 
down  together.  Some  manufacturers 
feel  that  they  should  take  the  first  step 
down  and  that  labor  will  then  feel  safe 
to  follow. 

Conditions  of  steel  wheel  buying  are 
practically  the  same  in  the  steam  rail- 
road field  as  in  that  of  the  electric  rail- 
ways, although  the  former  business  of 
course  constitutes  a  considerably  larger 
percentage  of  the  total.  The  manufac- 
turers look  forward  very  optimistically, 
however,  to  the  increased  buying  which 
they  expect  from  the  electric  railways 
as  soon  as  these  companies  can  obtain 
sufflcient  capital  to  finance  purchases. 


Fender  Market  Active 

Favorable    Export    Demand    With    Do- 
mestic   Sales    Largely    for    Rolling 
Stock    Now    in    Operation 

Current  sales  of  car  fenders  and  life 
guards  are  found  by  one  of  the  promi- 
nent producers  to  be  in  a  very  satis- 
factory condition.  Of  course,  there  is 
not  the  market  that  there  was  five 
years  ago,  owing  to  the  greatly  de- 
creased number  of  new  cars  being  built. 
There  is,  however,  the  regular  main- 
tenance market  to  take  care  of  acci- 
dents which  wreck  fenders  and  a  cer- 
tain market  for  equipments  for  new 
cars.  In  addition  there  is  the  market 
for  replacement.  Some  of  this  is 
caused  by  the  wearing  out  of  the  old 
equipment,  but  not  a  small  part  is  due 
to  the  replacement  of  existing  equip- 
n.ents  by  others  which  appear  to  be 
better  adapted  to  traffic  conditions. 

Inquiries  in  the  domestic  market  are 
caused  largely  by  local  regulations  re- 
quiring the  installation  of  life  protec- 
tion devices.  Where  such  are  not  re- 
quired road  managers  are  not  so  apt 
to  purchase  these  devices  on  their  own 
initiative,  owing  primarily  to  their  be- 
lief in  the  safety  to  the  public  of  their 
own  road.  In  such  places  the  manu- 
facturers are  making  efforts  to  interest 
the  operators  in  protective  devices. 

In  addition  to  the  domestic  market 
activity  is  growing  in  the  export  field. 
Inquiries  are  coming  in  for  American 
equipments  and  favorable  business  is 
coming  out  of  them.  Such  protective 
devices,  it  is  stated,  are  being  applied 
to  the  rolling  stock  in  virtually  every 
civilized  country. 


Some  Track  Equipment 
Shows  Life 

Activity     Reported     in     Domestic    and 

Foreign  Fields  for  Rail  Joints — 

Bond   Testers   Normal 

It  is  gratifying  to  note  that  there 
is  a  favorable  market  in  a  few  articles 
of  track  supplies  and  maintenance. 
This  is  borne  out  in  the  increased 
activity  shown  in  the  inquiries  received 
for  rail  joints  and  the  number  of  or- 
ders resulting  from  these  inquiries. 

It  is  not  only  in  the  States  that 
these  orders  have  originated  but  many 
also  have  come  from  foreign  fields. 
This  export  trade  is  the  particularly 
bright  spot  in  the  market.  Canada 
stands  out  especially  in  this  respect, 
and  the  South  American  countries  are 
also  a  satisfactory  outlet  for  this  ma- 
terial. 

The  market  for  rail  bond  testers  has 
been  found  normal. 
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War  Cost  of  Electric  Railway 
Equipment 

For  the  information  of  the  Liquida- 
tion Commission,  the  office  of  the  Chief 
of  Engineers  has  prepared  an  estimate 
of    the    costs    of    railroad    equipment 

UNIT  COST  OF  STANDARD  GAGE  RAILWAY 

EQAUIPMENT  COMPARED  WITH 

PRE-WAR  COST 

Actual 

Cost  in 

Shipped     Unit  Price         Per  Cent 

to        Pre-  of  Pro- 

A.E.F.    War       Actual    War  Cost 

Locomotives: 

Consolidation.      1,306    $17,500    $42,965         245 

Gasoline 10        9,350      22,000         235 

Saddle  tank ... .         30        4,500        9,700         216 

Total 1,346  

Cars; 

Tank 675  1,367  3,397  248 

Gondola,  Is...  3,429  1,090  2,340  215 

Flat 1,900  982  2,107  215 

Box 7,299  1,290  2,755  214 

Refrigerator 950  1,649  3,489  212 

Gondola,  h.s.  .  2,650  1,155  2,430  210 

Dump 500  1,026  2,108  206 

Ballast 400  1,454  2,987  205 

Box,  with  cab..  500  1,366  2,770  203 

Total 18,303      

COST  OF  .STANDARD  GAGE  RAILWAY 

EQUIPMENT  COMPARED  WITH 

PRE-WAR  COST 

Actual 

Cost  in 

Per  Cent 

Pre-War  Actual  of  Pre- 

Cost  Cost         War  Cost 

Locomotives..  .  .   $23,083,500     $56,624,870         245 

Cars 22,346,745       48,822,100         214 


Total... 


$45,430,245  $104,446,970    230 


shipped  to  the  A.  E.  P.  computed  on  the 
basis  of  1914  prices.  The  government 
actually  paid  from  two  to  two  and  a 
half  times  the  pre-war  costs,  as  shown 
by  the  table. 


New  Firm  of  Advisory  and 
Purchasing  Engineers 

Wheeler,  Mechlin  &  Rhea  have 
formed  a  firm  of  advisory  and  pur- 
chasing engineers  with  headquarters 
in  the  West  Street  Building,  New  York 
City.  It  has  been  organized  to  furnish 
service  to  foreign  and  domestic  clients 
purchasing  machinery  and  engineering 
materials  in  the  United  States,  and 
also  to  construct,  maintain  and  oper- 
ate properties.  Among  the  products 
which  the  company  is  prepared  to  pur- 
chase are  general  construction  mate- 
rials and  plant,  electric  railway  ma- 
terials, equipment  and  supplies  and 
electric  light  and  power  apparatus  and 
supplies. 

The  service  to  be  rendered  includes 
overseeing  of  shipments,  inspection  of 
bills  of  lading  and  goods,  and  for- 
warding. 

The  personnel  comprises  Earl 
Wheeler,  formerly  treasurer  and  gen- 
eral manager  of  the  Electric  Speedo- 
meter Company  and  local  manager  of 
the  General  Electric  Company,  Wash- 
ington, D.  C,  and  Lieut.  Colonel  of 
Engineers,  U.  S.  A.;  O.  A.  Mechlin, 
formerly  of  Mechlin  and  Starr,  archi- 
tectural engineers,  Washington,  D.  C, 
Lieut.  Commander,  civil  engineering 
corps,  U.  S.  N.;  Prank  Rhea,  formerly 
supervisor  of  track  of  the  Norfolk  and 
Western  Railway,  division  engineer  of 
the    Pennsylvania    system,     and    com- 


mercial engineer  of  the  railway  engi- 
neering department  of  the  General 
Electric  Company. 


Franchises 


Montgomery,  Ala. — The  Montgomery 
Light  &  Traction  Company  has  asked 
the  City  Commissioners  of  Montgom- 
ery for  permission  to  construct  a  1- 
mile  extension  to  Wright  Field. 

Miami,  Fla. — The  Miami  Beach  Elec- 
tric Company  has  received  a  franchise 
from  the  City  Council  to  construct  an 
electric  line  at  Miami  Beach.  Carl  G. 
Fisher,  president. 


Recent  Incorporations 


Selma     (Ala.)     Electric    Company. — 

Articles  of  incorporation  have  been 
filed  by  the  Selma  Electric  Company  to 
own,  operate  and  conduct  a  general 
traction  business  in  the  city  of  Selma 
and  vicinity.  It  is  understood  that  the 
new  company  is  formed  for  the  purpose 
of  protecting  the  interests  of  the  larg- 
est stockholders  in  the  Selma  Traction 
Company,  which  will  be  sold  at  auction 
in  May.  Incorporators:  Charlotte  L. 
Waters,  Gertrude  E.  Abbott,  D.  L. 
Gerould  and  Hugh  Mallory.  D.  L. 
Gerould,  Warren,  Pa.,  is  named  as 
president  and  Hugh  Mallory  as  secre- 
tary-treasurer and  general  manager. 

Carolina  &  Georgia  Railway,  Ashe- 
ville,  N.  C. — Incorporated  to  construct 
a  line  from  Andrews  to  Hayesville, 
about  25  miles.  Officers:  John  C.  Arbo- 
gast,  president  and  general  manager; 
S.  P.  Chapman,  secretary  and  treasurer, 
and  L.  Chapman,  vice-president,  all  of 
Asheville,  N.  C. 


Track  and  Roadway 


St.  Petersburg,  Fla. — It  is  reported 
that  plans  are  being  considered  by  W. 
D.  McAdoo,  St.  Petersburg  Beach,  for 
the  construction  of  an  electric  railway 
from  Davisti  to  Pass-a-Grille,  about  7 
miles. 

Quincy  (HI.)  Railway. — Work  will  be 
begun  soon  by  the  Quincy  Railway  on 
the  complete  rehabilitation  of  its  sys- 
tem. A  large  number  of  new  switches 
and  crossings  will  also  be  installed. 

Iowa  Railway  &  Light  Company, 
Cedar  Rapids,  Iowa. — It  is  reported  that 
the  Iowa  Railway  &  Light  Company  has 
under  consideration  the  construction  of 
an  extension  to  the  Old  Soldiers'  Home. 

United  Railways  &  Electric  Company, 
Baltimore,  Md. — Arrangements  are  be- 
ing made  by  the  United  Railways  & 
Electric  Company  for  the  erection  of 
a  new  two-story  reinforced  concrete 
signal  tower  to  be  located  at  its  prop- 
erties at  Sparrows   Point. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — Permis- 
sion has  been  granted  the  Trenton  & 
Mercer  County  Traction  Corporation 
by  the  City  Commission  to  place  all  its 


heavy  transmission  lines  in  conduits 
which  now  run  overhead  along  Lincoln 
Avenue  from  the  power  station.  When 
the  work  is  finished  the  many  trolley 
poles  will  be  removed. 

Interborough  Rapid  Transit  Com- 
pany, New  York,  N.  Y.— The  Public 
Service  Commission  for  the  First  Dis- 
trict of  New  York  has  awarded  to 
Terry  &  Tench,  New  York,  N.  Y.,  at 
$586,700,  the  contract  for  the  construc- 
tion of  the  Westchester  Avenue  ele- 
vated extension  of  the  Pelham  Bay 
Park  branch  of  the  Lexington  Avenue 
Subway.  Construction  is  to  begin 
shortly,  upon  the  approval  being  ob- 
tained of  the  Board  of  Estimate  and 
Apportionment.  Arrangements  have 
been  made  by  the  Commission  that  in 
so  far  as  possible  the  track  laying  and 
station  finish  work  shall  be  constructed 
simultaneously  with  the  general  con- 
struction work,  so  that  the  line  can  be 
completed  and  placed  in  operation  bit 
by  bit  east  of  the  present  terminus  of 
operation,  namely  Hunts  Point  Avenue. 
The  Commission  has  reason  to  believe 
that  the  general  construction  will  be 
completed  as  far  as  the  terminus  of  the 
elevated  portion,  namely,  Pelham  Bay 
Park,  by  the  end  of  the  year,  and  that 
a  considerable  additional  portion  of  the 
line  will  be  in  operation  by  that  time. 

Durham  (N.  C.)  Traction  Company. — 

A  report  from  the  Durham  Traction 
Company  states  that  it  plans  to  recon- 
struct IJ  miles  of  track. 

Cleveland  (Ohio)  Railway. — Work- 
has  been  begun  by  the  Cleveland  Rail- 
way on  the  construction  of  a  new  cross- 
town  line  on  East  Thirtieth  Street 
from  St.  Clair  Avenue  to  Pittsburgh 
Avenue,  a  distance  of  2  miles.  The 
cost  of  construction  will  be  about 
$250,000. 

Oklahoma    (Okla.)    Railway. — An   in- 

terurban  line  from  Tulsa  to  Oklahoma 
City  is  being  promoted  by  John  Shartel, 
vise-president  and  general  manager  of 
the  Oklahoma  Railway. 

Tulsa    (Okla.)    Street    Railway.— An 

extension  will  be  built  by  the  Tulsa 
Street  Railway  on  Pearl  Street. 

Berlin  &  Northern  Railway,  Kitch- 
ener, Ont. — The  Berlin  &  Northern 
Railway  has  asked  the  Ontario  Legis- 
lature for  permission  to  change  its 
name  to  the  Waterloo-Wellington  Rail- 
way and  to  extend  the  time  in  which  to 
construct  an  extension  from  Bridgeport 
to  Elora  and  Fergus. 

Peterborough  (Ont.)  Radial  Railway .- 
— It  is  reported  that  the  Peterborough 
Radial  Railway  has  under  consideration 
the  construction  of  an  extension  on  Park 
Street  from  Albert  Street  to  Lansdowne 
Street  and  an  extension  from  Peter- 
borough to  the  summer  resorts  on  the 
Kawartha  Lakes. 

Buffalo  &  Lake  Erie  Traction  Com- 
pany, Erie,  Pa. — Work  has  been  begun 
by  the  Buffalo  &  Lake  Erie  Traction 
Company  on  the  construction  of  an  ex- 
tension up  State  Street  to  Twenty-sixth 
Street  and  on  Twenty-sixth  Street  to 
American  Avenue.  Further  improve- 
ments are  also  planned. 
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South  Carolina  Light,  Power  &  Rail- 
ways   Company,    Spartanburg,   S.    C. — 

The  City  Council  has  awarded  the  South 
Carolina  Light,  Power  &  Railways  Com- 
pany a  contract  for  lighting  the  city 
for  a  period  of  ten  years.  Under  the 
terms  of  the  new  contract  the  company 
will  install  an  ornamental  lighting  sys- 
tem in  the  business  district. 

Paget  Sound  Traction,  Light  &  Power 
Company,  Seattle,  Wash. — Alterations 
will  be  made  at  once  to  the  waiting 
station  of  the  Puget  Sound  Traction, 
Light  &  Power  Company  at  601  Olive 
Street,  estimated  to  cost  $5,000. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


British  Columbia  Electric  Railway, 
Vancouver,  B.  C. — Plans  are  being 
made  by  the  British  Columbia  Electric 
Railway  for  the  construction  of  a  sta- 
tion at  Langley  Prairie. 

Pacific  Electric  Railway,  Los  An- 
geles, Cal. — A  new  passenger  and 
freight  station  will  be  built  by  the  Pa- 
cific Electric   Railway  at  Harbor  City. 

Georgia  Railway  &  Power  Company, 
Atlanta,  Ga. — The  sixth  turbine  and 
generator  at  the  Tallulah  station  of  the 
Georgia  Railway  &  Power  Company 
will  soon  be  placed  in  service.  The 
work  has  been  in  progress  about  one 
year  and  will  cost  about  $500,000. 

Washington,  Baltimore  &  Annapolis 
Electric  Railroad,  Baltimore,  Md. — Ter- 
minal improvements  to  cost  $1,250,000 
will  be  made  this  year  by  the  Washing- 
ton, Baltimore  &  Annapolis  Electric 
Railway,  $750,000  of  this  being  for  a 
large  combined  freight  and  passenger 
terminal  at  the  corner  of  Howard  and 
Lombard  Streets,  Baltimore,  and  $500,- 
000  for  a  new  passenger  terminal  to  be 
erected  on  New  York  Avenue  between 
Eleventh  and  Twelfth  Streets,  Wash- 
ington. The  contract  for  the  Washing- 
ton terminal   will  be  let  this  summer. 

Philadelphia,  Pa. — Sealed  proposals 
will  be  received  by  William  S.  Twining, 
director  of  the  Department  of  City 
Transit  of  Philadelphia  until  April  29 
for  the  following  work  appurtenant  to 
the  Frankford  Elevated  Railway:  Con- 
tract No.  551 — Erection  of  brick,  steel 
and  reinforced  concrete  station  build- 
ings at  the  northeast  and  southwest 
comers  of  Kensington  and  Allegheny 
Avenues,  including  the  removal  of  ex- 
isting buildings  on  these  sites,  and 
Contract  No.  552 — Erection  of  brick, 
steel  and  reinforced  concrete  station 
buildings  at  the  southwest  and  south- 
east comers  of  Kensington  Avenue  and 
Somerset  Street,  including  the  removal 
of  existing  buildings  from  these  sites. 
Copies  of  plans  and  specifications  may 
be  had  upon  deposit  of  $10  for  each  set 
of  plans,  which  will  be  refunded  upon 
return  of  plans. 

Texas  Power  &  Light  Company,  Dal- 
las, Tex.— The  Texas  Power  &  Light 
Company,  which  furnishes  energy  to  the 
Texas  Electric  Railway,  contemplates 
the  construction  of  an  addition  to  its 
plant  at  Waco  to  cost  about  $200,000. 


Reciprocating  Electric  Tool  Company, 
Louisville,  Ky.,  has  increased  its  capital 
from  $10,000  to  $100,000. 

Mitchell-Rand  Manufacturing  Com- 
pany, 99  John  Street,  New  York  City, 

has  removed  to  larger  quarters  at   18 
Vesey  Street. 

J.  H.  Deppeler  of  the  Metal  &  Ther- 
mit Corporation  was  on  April  11 
elected  a  director  of  the  American 
Welding  Society. 

Independent  Lamp  &  Wire  Company, 
York,  Pa.,  manufacturer  of  v?ire  prod- 
ucts, will  build  a  one-story  addition  at 
a  cost  of  $6,500. 

Page  Steel  &  Wire  Company,  with 
its  main  plant  at  Monessen,  Pa.,  has 
put  all  departments  on  an  eight-hour 
clay  basis  in  order  that  more  men  may 
be  employed. 

Power  Specialty  Company,  Dansville, 
N.  Y.,  manufacturer  of  Foster  super- 
heaters, is  arranging  for  the  manufac- 
ture of  a  new  fuel-saving  device  now 
being  developed. 

B.  H.  Ahlers,  formerly  sales  manager 
of  the  circuit  breaker  division  of  the 
Condit  Electrical  Manufacturing  Com- 
pany, has  since  March  1  taken  up  sales 
work  with  the  insulated-wire  division  of 
the  Marlin-Rockwell  Corporation,  New 
Haven,  Conn. 

C.  E.  Hague,  formerly  production  en- 
gineer of  the  Mid-West  Engine  Com- 
pany, Indianapolis,  Ind.,  has  been  ap- 
pointed sales  manager  of  the  American 
Steam  Conveyor  Corporation,  Chicago, 
manufacturer  of  steam  ash  conveyors 
and  other  ash-handling  equipment. 

Chicago  Insulated  Wire  &  Manufac- 
turing Company,  Sycamore,  111.,  suf- 
fered loss  by  fire  in  the  neighborhood 
of  $150,000.  Several  buildings  and 
some  stock  were  damaged.  The  plant 
was  one  of  the  largest  in  the  Central 
West  for  the  manufacture  of  insulated 
copper  wire. 

Van    Dorn    Electric    Tool    Company, 

Cleveland,  Ohio,  will  soon  erect  a  four- 
story  addition  to  its  plant.  The  new 
plant,  like  the  present  factory,  will  be 
devoted  entirely  to  the  making  of  port- 
able electric  drills  and  grinders.  All 
parts  of  the  specially  designed  motors 
are  made  in  the  plant. 

A.  P.  Green  Fire  Brick  Company,  of 

Mexico,  Mo.,  has  opened  an  Eastern 
district  sales  office  in  New  York  City 
at  30  Church  Street.  Howard  C.  Thay- 
er, formerly  field  mechanical  engineer 
for  the  J.  G.  White  Engineering  Cor- 
poration at  the  United  States  nitrate 
plant  No.  2,  is  in  charge. 

Metal  Statistics  for  1919.— The 
American  Metal  Market  and  Daily  Iron 
and  Steel  Report,  New  York,  has  issued 
its  twelfth  annual  edition  of  "Metal 
Statistics."  The  preface  states  that 
"there  is  now  so  much  interest  in  what 
occurs  during  and  after  wars  that  at- 
tention may  be  directed  to  the  long 
span  of  some  of  these  tables." 


Chicago  (111.)  Pneumatic  Tool  Com- 
pany announces  the  discontinuance  of 
its  offices  at  Wichita,  Kan.  F.  V. 
Sargent  has  been  appointed  district 
manager  of  sales  in  the  Boston  terri- 
story,  succeeding  F.  S.  Eggleston  with 
headquarters  at  182  High  Street  Bos- 
ton. The  company  also  announces  the 
removal  of  its  Milwaukee  office  from 
Room  1305  Majestic  Building  to  Room 
1418  in  the  same  building,  where  more 
convenient  quarters  necessitated  by  the 
growing  business  of  the  company  in 
that  district  have  been  obtained. 

Standard  Refractories  Company, 
Claysburg,  Pa.,  manufacturer  of  silica 
brick,  and  other  refractories,  recently 
issued  $500,000  ten-year  6  per  cent  first 
mortgage  bonds  for  the  purpose  of  re- 
funding a  small  bond  issue  now  out- 
standing, also  for  permanently  funding 
additions  made  to  the  plant  during  the 
war  period,  to  purchase  a  ganister 
property  which  the  company  is  nowr 
operating  and  to  add  to  the  plant  a 
complete  machine  shop  and  warehouse. 
It  is  not  the  intention  of  proceeding  at 
once,  however,  with  the  building  of  the 
new  machine  shop  and  warehouse,  but 
this  will  likely  be  done  later  this  year. 

Holden  &  White,  Inc.,  Chicago,  re- 
port a  constantly  increasing  sale  of 
Perry-Hartman  side  and  center  bear- 
ings. As  indicative  of  the  activity 
among  railways  in  purchases  of  these 
lines,  recently  orders  for  these  bear- 
ings have  been  received  from  the  fol- 
lowing railways:  Chambersburg,  Green- 
castle  &  Waynesboro  Street  Railway; 
West  Helena  Consolidated  Railway; 
Lehigh  Valley  Transit  Company;  East- 
ern Texas  Traclion  Company;  South- 
ern Cambria  Railway;  Evanston  Rail- 
way; Easton  Transit  Company;  Douglas 
Traction  &  Light  Company;  Lynchburg 
Traction  &  Light  Company;  Harrisburg 
Railways;  Orange  County  Traction 
Company;  Conestoga  Traction  Com- 
pany; Oakland,  Antioch  &  Eastern 
Railway;  Eastern  Pennsylvania  Rail- 
ways; Burlington  County  Transit  Com- 
pany. It  is  stated  that  these  bearings 
have  been  purchased  largely  because  of 
the  reduction  in  flange  and  wheel  weal 
which  they  effect. 


New  Advertising  Literature 


Corliss  Carbon  Company,  Bradford, 
Pa.:  Bulletin  No.  6  giving  data  on 
motor  and  generator  brushes. 

Condit  Electrical  Manufacturing 
Company,  South  Boston,  Mass.:  Bulle- 
tin No.  440,  describing  type  N-2  fused 
oil  switches. 

International  Steel  Tie  Company, 
Cleveland,  Ohio:  A  folder  on  "Crossing 
Frog  Costs,"  attaching  a  blue  print  in- 
quiry sheet  for  quotations. 

Schweitzer  &  Conrad,  Inc.,  Chicago, 
111.:  Catalog  entitled  "High  Voltage 
Protective  and  Switching  Equipment," 
divided  into  five  sections  covering  fuses 
and  switches,  circuit  breakers,  cutouts, 
lightnine:  arresters  and  relays. 
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Peacock  Brakes  from 
Coast  to  Coast 


The  "Hilliest  town  on  the  map" 

uses  Peacocks 


Practically  every  car  operating  in  Kansas  City  is 
equipped  with  Peacock  brakes. 

That's  because  the  Peacock  substitutes  a  gradual  yet 
powerful  braking  action  for  the  locked-and-skidding-'wheels 
that  spell  disaster  on  grades  like  Kansas  City's. 

If  no  other  "hilly"  town  in  the  country  but  Kansas  City 
used  Peacock  Brakes,  their  service  in  that  city  alone  would 
stamp  them  as  the  brakes  to  have  faith  in  when  it  comes  to  a 
pinch.  But  Kansas  City  is  only  one  of  scores  of  steep-grade 
cities,  whoes  cars  are  Peacock-protected. 


IPYE  BREAK  PAm  WIH  THEM  WO  DIE 

THErWL  NOT  SLEEP 

IHO  POPPIES  QROt'  IN  FIAN'DERS  fltlDS 


Next  Stop— ST.  LOUIS 


National  Brake  Co. 

Buffalo,  N.  Y. 


26 


Electric    Railway    Journal 


April  26,  1919 


gaixl^^er©  a<^ 


.era 


^ixgiive  er"« 


jForb,  Bacon  &  Bavfs, 


Ne^v  Orleans 


Engineers. 
115  BROADWAY 

NEW  YORK 


San  Francisco 


THE  J.  G.  WHITE  COMPANIES 


ENGINEERS 
FINANCIERS 


CONTRACTORS 
OPERATORS 


43  EXCHANGE  PLACE    .     .      NEW  YORK 
LONDON  CHICAGO 


A 

STONE  &  WEBSTER 

Industrial  Plants  and  Buildings.  Steam  Power  Stations.  Water 
Power  Developments.  Substations.  Gas  Plants.  Transmission 
Lines.  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  SOLICITED 

52  VANDERBILT  AVE.,  NEW  YORK 


SANDERSON   &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,   CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction     Management 

60  BROADWAY,  NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,  OHIO 

Illuminating  Bldg.  Mahoning  Bank  Btdg. 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

10S  South   La  Salle  Street 

CHICAGO 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

First  National 
Bank  Bldg. 


CHICAGO 

784  Continental   &.  Commercial 
National   Bank  Bldg. 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC   INSTITUTB 
WORCESTER,    MASSACHUSETTS 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraisals,  Reorganizations 
683  Atlantic  Ave.,  Boston,  Mass. 


H.  M.  Byllesby  &  Company,  Inc. 


NEW  YORK  CHICAGO  TACOMA 

Trinity  Bldg.  No.  208  So.  La  Salle  St..  Washington 

Purchase,  Finance,  Construct  and  Operate  Electric  Light 

Gas,  Street  Railway  and  Water  Power  Properties 

Examination  and  reports  Utility  Securities  Bought  and  Sold 


THE       MOST       SUCCESSFUL       MEN       IN       THE 
ELECTRIC     RAILWAY     INDUSTRY     READ     THE 

ELECTRIC  RAILWAY  JOURNAL 

EVERY    WEEK 


THE  P.  EDW.  WISH    SERVICE,  Inc. 

Suiu  1710  DETECTIVES  Suiu  715 

Park  Row  Bldg.,  New  York       Board  of  Trade  Bldg.,  Boston 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


ELECTRICAL  TESTING  LABORATORIES 

EI«ctrloal,  Photometrlcal  and 

Meehanioal  Tasting. 

•0th  Street  and   East  End  Av*.,  New  York,  N.  Y. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Consulting    Engineers 
PHILADELPHIA.PA. 

GAS  WORKS 
ELECTRIC  RAILWAYS 
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"I  Pay  for  Myself  and  Help  Pay  His 

Wages  by  Eliminating  Oil  Waste" 

This  is  what  the  Gilbert  &  Earlier  T-6-H  Gallon  Self-measuring 
Pump  tells  you.    Not  in  so  many  words,  but  by  its  performances. 

The  old  method  with  its  leaky  barrels,  its  leaky  spigots,  its  meas- 
ures and  its  funnels,  its  waste  of  time  and  oil  is  as  obsolete  as  the 
horse-car. 

The  Gilbert  &  Barker  Self-Measuring  Pump  handles  paints, 
varnishes  and  heavy  non-lubricating  oils  of  all  kinds.  It  discharges 
exact  gallons,  half-gallons,  quarts  and  pints  just  as  the  operator  de- 
sires, without  the  use  of  measures  or  funnels. 

And  it  looks  its  efficiency.    Finished  in  green  enamel  baked  on. 


Bulletin  60  tells  the  story 
Send  for  it  today 

■Gilbert  &  Barker  Mfg.  Co. 

Established    1865 

Springfield,  Mass. 


♦«»*»«■ 
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— for  immediate  delivery 
from  any  one  of  our 
strategically  located  Fair- 
banks branches: 

Lanterns 

Track  Tools 

Shovels 

Hose — all  kinds 

Spikes 

Machine  Shop  Supplies 

Pipe  Tools 

Gauges 

and 

practically  every  other 
supply  that  electric 
railways  need  in  any 
department. 

Every  item  bears  The 
Fairbanks  Company  O. 
K. — the  definite  guaran- 
tee of  good  goods. 


To  all  points  of  the  compass 


FOR  many  years  The  Fairbanks  Com- 
pany has  satisfactorily  served  Pur- 
chasing  Departments  in  the  entire 
industrial  field — such  purchasers  as  mills, 
factories,  mines,  railroads  and  steamship 
lines. 

Branch  Houses  are  maintained  in  principal 
cities.  In  each  of  these  Branch  Houses  an 
immense    range    of    products,    together    with 


efficient  auto  truck  service,  insures  prompt 
deliveries.  The  individual  Branches  have 
complete  facilities  for  any  needed  after-service. 
No  similar  house  has  won  the  world-wide 
standing  enjoyed  by  The  Fairbanks  Company. 
*  *  * 

MOST  people  know  Fairbanks  Scales.  But 
it  is  not  generally  understood  that  The 
Fairbanks  Company  also  markets  Mill  Supplies, 
Valves,  Machine  Tools,  Transmission,  Trucks  and 


MILL  SUPPLIES^  SCALES^  VALVES'^  MACHINE  TOOLS'*  TRANSMISSION 
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Wheelbarrows,  Engines  and  Pum 
and  other  mechanical  products  of 
quality  which  entitles  them  to  be 
The  Fairbanks  Company  O.  K. 

To  carry  on  this  work,  The 
Fairbanks  Company,  as  stated 
above,  now  maintains  22  Branch 
Houses  in  leading  American  cities. 
Here  business  is  done  both  at 
wholesale  and  retail.  In  addition, 
prominent  dealers  in  other  cities 
handle  many  of  the  Fairbanks 
products. 

Foreign  Branch  Houses  are  main- 
tained in  London,  Glasgow,  Paris 
and  Havana.  Resident  representa- 
tives cover  the  principal  commer- 
cial countries  of  the  world. 

The  Fairbanks  Company  main- 
tains a  staff  of  experienced  buyers 
who  give  our  customers  the  benefit 
of  volume  buying.  A  force  of  400 
traveling  salesmen,  trained  in  me- 
chanical lines,  adds  to  the  service. 

PURCHASING  agents  buy  in 
two  ways:  Orders  may  be 
scattered  among  many  sources  of 
supply,  or  the  buyer  may  find  all  or 
a  large  part  of  his  requirements  met 
by  The  Fairbanks  Company. 

In  centralizing  his  buying  with 
The  Fairbanks  Company,  the  pur- 


chasing agent  is  in  effect  dealing 
with  a  Mechanical  Supplies  De- 
partment Store.  He  orders  all  he 
needs  from  one  house.  All  items 
are  put  on  one  bill  and  delivered 
nearly  always  in  one  shipment. 
Thus  complications  are  taken  out  of 
buying,  bookkeeping  and  handling. 
Customers  also  turn  to  The 
Fairbanks  Company  because: 

(1)  Here  they  find  the  best  in  Mill 
Supplies,  Valves,  Scales,  Engines  and 
Pumps,  Transmission,  Machine  Tools, 
Trucks,  Wheelbarrows,  and  other 
mechanical  supplies. 

(2)  They  secure  prompt  deliveries — in- 
sured by  immense  stocks  and  motor 
truck  service. 

(3)  They  find  prices  right. 

(4)  The  purchaser  further  benefits  by  the 
thoroughly  equipped  Service  Stations 
which  are  maintained  in  each  of  the 
Branch  Houses. 

A  call  in  person  or  by  telephone 
at  our  nearest  Branch  House  will 
put  you  in  touch  with  right-hand 
service,  which  every  Purchasing 
Department  needs. 


THE 

FAIRBANKS 

COMPANY 

Administrative  Offices: 
NEW   YORK 

Branch  Houses: 


Albany 

Baltimore 

Boston 

Blrnun^ham 

Bridgeport 

Buffalo 

Chicago 

Detroit 

Hartford 

New  Orleans 

Newark 


New  York 

Paterson 

Philadelphia 

Providence 

Pittsburgh 

Rochester 

Scran ton 

St.  Louis 

Syracuse 

Utica 

Washington 


Havana.   Cuba 

London,   England 

Glasgow.    Scotland 

Paris.    France 


7/ie 

FAIRBANKS 

Company 

^^-TRUCKS   O  WHEELBARROWS'*-  ENGINES  8  PUMPS 


■t^  M 
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Roger  Babson 


says: 

"From  an  economic 
standpoint,  this  is 
the  time  to  advertise 
Hberally" 


This  quotation  is  from  Babson's  April  "Advice 
to  Sellers." 

In  the  same  bulletin  he  states  that  the  monthly 
volume  of  magazine  advertising  is  above  that  of  a 
year  ago  by  24  per  cent. 

Are  you  keeping  up  with  the  modern  trend  in 
salesmanship? 

Are  you  making  the  most  of  the  power  and  pres- 
tige with  which  this  paper  can  carry  your  message 
to  your  customers? 


The  Electric  Railway  Journal  covers  all  departments  of 
the  industry — north,  east,  south  and  west.  Circulation 
figures  open  to  all  and  backed  by  A.  B.  C.  statements. 

Electric  Railway  Journal 

Member  Audit  Bureau  of  Circulations 
Member  Associated  Business  Papers,  Inc. 

Tenth  Ave.  at  36th  St.,  New  York 
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A  Complete  Library  on 

10  DA  YS'  TRIAL 


This  is  your  long  looked 
for  Opportunity 

With  the  ending  of  the  war,  industrial  America  is 
teeming  and  throbbing  with  the  greatest  activity  in 
its  history.  Every  day  hundreds  of  men  in  small 
positions  are  raised  to  bigger  responsibilities  and 
bigger  pay.  A  search  is  being  made  everywhere  for 
men  who  have  the  necessary  training  to  assume 
these  new  responsibilities. 

A  McGraw-Hill  Home  Study  Course 
Will  Prepare  You  Quickly 

The  McGraw-Hill  Home  Study  Courses  are 
founded  on  actual  work  as  it  is  done  in  the  great 
fields  of  engineering  which  they  cover.  No  space  is 
wasted  with  higher  mathematics  and  theory.  Only 
facts,  written  so  that  you  can  understand  them. 
Fifty  thousand  men  are  now  using  them  as  a  daily 
guide.  They  are  equally  valuable  to  the  expert  and 
the  bei^inner. 


Power  Plant  Library 

Power  plant  practice  complete,  in- 
cluding mathematics,  boilers,  engines 
electricity,  turbines  and  refrigeration. 
Xow  the  most  used  engineers'  library 
In  existence.  Has  enabled  thousands 
of  men  to  pass  the  most  rigid  exam- 
inations. 2.500  pages.  1.500  illustra- 
tions. Eight  handsome  volumes, 
bound  in  the  tough  T  pattern  of  cloth, 
as  durable  as  leather.  Price  $12,  pay- 
able $1.00  per  month. 

Factory  Management 

A  set  of  books  written  by  leading 
authorities,  to  help  men  fit  themselves 
to  take  complete  charge  of  the  shop  or 
factory.  Covers  industrial  organiza- 
tion, administration,  purchasing, 
manufacturing  costs  and  accounts, 
engineering  of  shops,  factories  and 
power  plants.  6  volumes,  2,300  pages, 
fully  illustrated.  Bound  in  seml-flexi- 
hle  karatol.  Price  $20,  payable  $2  In 
ten  days  and  $3  per  month. 

Croft'Library  of 
^  Practical  Electricity 

without  question  of  more  practical 
\  alue  than  anything  of  the  kind  ever 
attempted  In  the  world  of  electricity. 
Enables  you  to  know  electricity  as  ex- 
perts know  it.  Mathematics,  practical 
electricity,  electrical  machinery,  cen- 
tral stations,  wiring  for  light  and 
power,  wiring  of  finished  buildings, 
lilumination.  8  flexible  volumes, 
pocket  size,  3.000  pages.  Price  $16, 
payable  $2  per  month. 

Iron  and  Steel  Library 

The  high  positions  In  the  great  iron 
and  steel  world  are  now  attainable 
through  this  library,  which  Is  written 
by  authorities  actually  engaged  in  this 
work.  Metallurgy,  foundry  work,  blast 
furnace  construction,  operation  and 
products,  refractories.  A  complete 
iron  and  steel  library.  Seven  volumes, 
over  3,000  pages.  Fully  illustrated. 
Price  complete  $24,  payable  $3  per 
month. 


Machine  Shop 
Library 

Machine  shop  practice  complete. 
Written  by  eight  practical  men,  well 
known  In  the  machine  shop  world. 
Now  the  standard  In  America.  No 
other  set  of  books  on  the  subject  ever 
equalled  It  In  popularity.  Mathema- 
tics, drawing  and  design,  composition 
and  heat  treatment  of  steel,  gears, 
tool  work,  grinding,  jigs  and  fixtures, 
screw  machines,  dies,  etc.  9  volumes, 
3,000  pages.  Price  $16,  payable  $2 
per  month. 


Metal  Mining  Library 

Herein  is  brought  together  In  nine 
flexibly-bound  volumes  the  very  meat 
of  metal  mining  practice  In  America. 
Examinations,  principles  of  mining, 
timbering,  thousands  of  working  de- 
tails, ore  dressing,  surveying,  account- 
ing, costs.  All  the  information  you 
need  to  reach  the  high  positions  In  the 
mining  world.  The  most  Intricate 
problems  solved  by  nlaln  words  and 
Illustrations.  Price  $24,  payable  $3 
per  month. 


Coal  Mining  Library 

Coal  mining  and  colliery  practice 
complete.  Including  outside  and  inside 
work — both  mechanics  and  engineer- 
ing. Of  assistance  to  every  man  in  the 
business,  from  the  lowest  paid  man  to 
the  operator.  It  Is  now  looked  upon 
as  a  necessity,  and  as  containing  the 
secrets  of  success  in  coal  mining.  8 
volumes.  3.000  pages.  1,700  illus- 
trations. Price  $16,  payable  $2  per 
month. 


Radcliffe's  Electricity 

A  three-volume  compact  set  ol 
books  on  the  practical  side  of  elec- 
tricity. In  question-and-answer  form 
for  quick  reference.  This  course  Is 
somewhat  condensed,  and  will  be 
found  of  special  value  to  those  Inter- 
ested In  plectriclty  as  used  In  power 
Dlants.  700  pages  of  facts.  Illustrated 
and  carefully  indexed.  Price  $6.  pav- 
able  $1  per  month. 


Any  Library  Shipped  on  Ten  Days'  Trial— 
At  Our  Expense.  Merely  Return  the  Coupon 

Lo9k  at  the  illustrations  ol  the  libraries  at  the  left  and  right 
this  Pag-e  Then  refer  to  the  couDon.  check  the  library  you 
want,  an  out  the  blank  spaces  carefully  and  return  to  us.  After 
receiving-  the  books,  g-o  over  them  carefully.  Keep  them  ten  lull 
days.  See  how  much  knowledge  you  can  gain  from  them  with- 
in ten  days.  If  then  you  decide  you  cannot  afford  to  be  without 
them,  send  us  the  small  monthly  payments  callfd  for.  If  on 
the  other  hand  you  do  not  want  them,  return  at  nnr  expense. 
B«t  pay  no  charges.     We  bear  shipping  expenses  both  ways. 


Pay' only 

$1  to  $3 

per 

month 

if  you 

are 

satisfied 


2 


Z3=Z 


McGraw-Hill  Rook  Co.,  Inc..  239  \\.  39(h  St.,  N.  Y. 

Gentlemen :    Sciul    for   ten   days'    free  inspection   the 
Library  I  have  checked  below : 
D  Croft's  liectriclty,  .'^iti— payaole  $2  per  month. 
n  Machine  Shop  Library,  51f^— payable  $2  per  month. 
D   Iron  and  Steel  Library.  .'524— payable  S3  per  month. 
n   Mininji  Library.  §24 — payable  S^i  per  month. 
a  Coal  Mi-iinji  Library.  S16 — payable  S2  per  month. 
n   Power  IMitnt  Library.  S12 — payable  SI  per  month. 
n  Factorv  Management,  520 — payable  $3  per  month. 

n    Radcliffe's  KlTtrloitv     Rti — -novahlo«l    n»rmnntti. 

If  satisfactory  I  will  send  first  payment  in  ten  days 
and  the  same  amount  each  month  until  paid.  If 
not  wanted  I  will  return  the  books  at  your  expense. 

Signature    

Residence  address    

City  and  State    

Your   employer       

His  address    

Your   occupation E4-26-19 
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^he  MECHANICAL  RAILWAY  TIE 


This  low,  uneven  joint  was 

rectified  without  interrupting  traffic — by  the 


DAYTON  RAIL^ JOINT  BOOSTER 


All  they  did  was  to  cut  out  the  old  fail- 
ure of  a  supporting  structure,  clamp 
and  weld  the  Dayton  Booster  into 
place,  jack  up  the  rails  and  fill  the  hole 
with  concrete !  Simple,  isn't  it?  Yet 
a  "Sure  Cure"  (in  the  truest  sense  of 
that  old  fashioned  expression)  for  all 
low  joint  troubles.  The  upper  illus- 
tration gives  you  a  good  idea  of  the 


small  amount  of  excavation  that  is 
necessary.  The  lower  cut  shows  a 
cross-section  of  this  Booster.  TRY 
some  on  the  worst  joints  in  your  line 
and  convince  yourself  that  here  is  a 
vitally  important  source  of  economy 
that  will  be  mighty  welcome  in  these 
days  of  uncertainty. 


Order  One  for  Trial  and  Be  Convinced 
THE  DAYTON  MECHANICAL  TIE  CO. 

201  Third  Street  Arcade 
DAYTON,  OHIO 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

•f  C  -f         "The  'Standard'  Brand  on  your  material        f  C  f 
M^On^       is  an  assurance  of  eventual  economy."       V^OM^ 

BRAND  eRANO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

MORRIS  BUILDING,  PHILADELPHIA,  PA. 

MEXICO  CITY 
LONDON,  ENGLAND 
PARIS,  FRANCE 

^uuumiiiiiiniiiiiiinMiiiimiiiiiitiiiiiiiiiiiiiiuiiiiHtiiiiimiiiiiitMiiiiiiiiiiiHiiiiiniiiiiiniiiiiiniiiiiHiiiiiuiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiMiiiiiiiHiiiiimiiiiiiiiiiiiii^ 


CHICAGO 

RICHMOND 

ST.  LOUIS 

SAN  FRANCISCO 

HAVANA,  CUBA 

NEW  YORK 

MONTEREY,  MEX 
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Can't  Beat  This  Little  Outfit 

One  man  can  easily  put  this  ERICO  Portable  Welder  on  the  track 
and  when  a  car  is  seen  approaching  he  can  take  it  off  just  as  easily. 

The  car  passes  without  slackening. 

And  as  for  bonding — Well,  for  truly  permanent  bonding  without 
injury  to  the  rails,  get  the  ERICO  Portable  Welder. 

Write  for  Particulars 

The  Electric  Railway  Improvement  Company  | 

Cleveland 

aiimmmiiimiiiiiiHiiiimiiiiimiiiiiitiiiimiiiimiiiiiiiuiiiiitiiiiitiiiiiiHMiiiiiiiiiimiiiiniiiiitiiiiiiiiiiiMiiiniiiiMiiimiiiitiiiiniim 
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Northern  Ohio  Traction  Company — Aicron,  Ohio 

Until  the  Rails  Wear  Out 

this^street  need  not  be  torn  up  again  because  the  track  is  laid  on  Steel  Cross  Ties. 

Carnegie  Steel  Cross  Ties  with  Blast  Furnace  Slag  Concrete 

as  a  base  mean  the  smoothest,  most  permanent  track — not  an  annual  renewal 
proposition.  Within  the  last  ten  years  150  miles  of  Chicago's  surface  lines  have 
been  placed  on  Slag  Concrete.  Service  use  has  determined  its  merits.  Quotations 
and  literature  can  be  had  from  any  Carnegie  Office. 

Carnegie  Steel  Company 

General  Offices:     Carnegie  Building,  Pittsburgh,  Pa. 
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Details  of  the  Cruise 

TAe  "South,  American"  is  scheduled  to  leave  White  Star  Docks, 
Toledo,  Ohio,  9  o'clock  a.  m.  Central  Standard  Time,  Monday.  June 
30,   1919. 

Passing  thru.  Lake  Erie  and  Detroit  River  arriving  at  Detroit  about 
2  p.  m.  same  day.  Leave  Detroit  3  p.  vi.,  running  up  thru  Lake  St. 
Clair,  the  River  St.  Clair  and  into  Lake  Huron,  giving  a  daylight 
ride.  Reach  Parry  Sound.  Georgian  Bay  a  little  before  noon  Tues- 
day, July  1st.  Stop  about  2  hours  and  then  run  by  daylight  thru 
the  beautiful  Georgian  Bay  to  Owen  Sound.  Arriving  about  6  p.  m. 
and  stop  about  3  hours:  Steamer  then  proceeds  during  night  to 
Mackinac  Island,  arriving  there  early  Wednesday  morning,  July  2nd. 
After ^  a  couple  of  hours'  stop  here  the  ship  will  proceed  down  Lake 
Michigan,  running  into  Harbor  Springs  for  a  couple  of  hours.  Then 
down  the  East  Const  of  Lake  Michigan,  arriving  at  Benton  Harbor 
about  10  a.  m.,  Thursday,  July  3rd.  Then  across  the  lake  to  Chi- 
cago, arriving  about  4  p.  tn.,  July  'Srd. 


CENTRAL    ELECTRIC 
RAILWAY      ASSOCIATION'S 

Mid- Summer 
Meeting  and  Excursion 

Four  Days 

JUNE  30th  to  JULY  3rd,  inclusive 

Everyone  will  enjoy  this  delightful  trip 

The  'South  American,"  one  of  the  finest  exclusively  passenser 
cruising:  steamers  on  the  Great  Lakes,  exclusively  chartered  for  this 
cruise,  was  built  in  1914  for  cruising-  traffic.  The  dining-  saloon  seats 
over  380  at  one  time.  A  larg^e  playroom  on  an  outer  deck,  entirely 
enclosed  with  netting",  takes  care  of  the  children.  The  ballroom  is 
on  an  upper  deck  and  has  windows  on  3  sides.  The  ship's  regrular 
orchestra  will  be  augmented  for  this  special  trip. 

Any  member  of  the  Association  may  invite  any  friends  he  desires, 
but  tickets  for  such  gruests  must  be  secured  through  the  member. 
Officers  and  employes  of  all  Electric  Railway  Lines  within  territory 
of  the  Association  are  invited  whether  members  or  not.  Secure 
tickets  as  early  as  possible  and  avoid  disappointments. 

Tickets,  including  meals  and  berth  for  the  4  days'  cruise,  from 
Toledo  or  Detroit  to  Benton  Harbor  or  Chicago,  cost  $36.50  each, 
including  War  Tax. 

Applications   for  stateroom   reservations  and  tickets   should 
be  made  to 

Mr.  John  Benham,  V-Pres. 

THE  INTERNATIONAL  REGISTER  CO. 

15  South  Throop  Street,  Chicago,  111. 

Give  name  and  address  of  each  person  who  is  to  use  a  ticket. 
I*ay-as-you -enter -reservation. 


-^iiiiiiiiiiiiiiiii iiiiiiiiiiiiiiitiiii iimiimiiiiiMiiiiMimMiiiinimiitimniiiinMiimmmuiiimiintiimimiiirMiimiiiiiiHiiiiiiiiimiiiiiiiiiiiiiiiiiiiii iimiiirmiiiit Miiitmiiiiii iiiiiiiiiiiiiimiiiimiiimiiiimnniiiimiimiiiimiimimiimiiiiimiiiimiiiim 

MB  Grid  Resistors 

ARE  MADE  RIGHT  AND  STAY  RIGHT 


No  resistors  get  more 
abuse  than  those  under 
a  car. 

They  are  abused  elec- 
trically by  careless  oper- 
ation of   the  controller. 

They  are  abused  me- 
chanically by  exposure 
to  dusty,  muddy  and 
stone-littered  streets. 

Until  the  arrival  of 
E  M  B  drawn,  non-cor- 
roding- grid  resistors, 
troubles  from  these 
sources  seemed  unavoid- 
able. 

E  M  B  grid  resistors 
actually  have  made  this 
part  of  your  equipment 
troubleproof. 


THE  ELLCON  COMPANY 

50  Church  Street,  New  York 


niiniiiniiiiiiniiiiiiniiiiiiiiiti niiiiiiiiiiii tiiiiniiiiiiniMiiiiiiiiiimiiiiiiiiiiiiimiiiimiiiimtiiiiHMiiiitiiiiiiiiiiiiiiMiiiiiiiiiiiHiiiiiiiiiiimMiiiiiinHmiiuwiiiimiiiiiiiiiiiiiiiiiH 
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Metal 
Fare  Tokens 


Enlarged  to  1}  times  actual  size 

Nickel-Silver 
Bronze  or  Brass 


April  26,  1919 
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/ 
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lFYEimKEMTIl¥lTHMM¥HODIE 
MY  WILL  NOT  SLEEP 
B10P0fflSGR0VINFL\NDER.^FiELffij 


J 


Designs  developed  ac- 
cording to  your  ideas  and 
subject  to  your  approval. 
We  make  the  metal,  the 
dies  and  the  tokens. 

We  have  the  experience, 
the  equipment,  the  capac- 
ity for  rapid  quantity  pro- 
duction. 

Information  on  request. 

Scovill  Mfg.  Co. 

Established  1802 

Waterbury,  Conn. 


New  York 
Chicago 


Boston 
Detroit 


You  bought  Liberty 
Bonds  for  an  Ideal — 

And  our  boys  went  and 
battled  for  that  Ideal — 
bled  for  it  and  died  for  it. 

Poppies  are  growing  over 
hundreds  of  thousands  of 
them. 

Victory  is  ours.  But  to 
keep  it  we  must 

Buy 
Victory   Bonds 


Contributfd  by 

Electric  Railway  Journal 
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Straight  From  Germany 


I  AST  Christmas  the  A.  E.  F. — from  bucks  to 
■J  colonels,  cooks  and  corporals — went  down 
into  their  own  pockets  for  a  gift  of  two  million 
francs,  so  that  more  than  three  thousand  fatherless 
French  babies  now  have  Yanks  for  foster  parents. 


We  like  the  little  rascals,  be- 
cause they  stand  for  all  the 
little  Yanks  we've  left  back 
home. 

We're  still  on  the  job— 

And  we're  going  to  stay  till 


we  know  the  world  is  made 
a  safe  place  for  them— and 
all  other  youngsters— to  grow 
up  in. 

We're  here  to  finish  that  job 
—right! 

Are  you  with  us? 


Victory 
Liberty 


Art  adifrllafmtnt  orlflnattd 
and  produced  for  iht  Virion; 
LIbtrtg  Loan  bg  mtmbtra  of 
tht   Amutcan  Exptditionarg 


Loan 


Contributed  by 

GRIFFIN  WHEEL  CO. 

Main  Office: 
E  McCormack  Bldft..  Chicago,  111.  = 

niinmiiiiiiHtiiiiiinniiiiiiriiiiHmiiiiuiiiiiiriiiiiiiMiiinniiuiMiiiuiiiitriiiinriiiiniiiiiniiiiiiiMiinniiiiiiiiiiiiiiniiMHiiMiiiirinirniiitMiiiiMiiiMiiiiNiiiiiiiiitiiiiiiMiiirfiiitiiiiiniiiiiMiiiiiriiiiiiiiiiin 
jniillimiiiiniiiiiiiiiriiiiiniiliiiniiiiilttiiiiiiiiiiiiniiiiiiiilliiiiiiiiiiiiiiimiiiiniiiiiniiiiitiiiliiiiillllliliiitiiiiiiiiiniriiiiriiiiiiiiiiriii^     jJiiiiniiiiiiitiiiiriiiiiitiiiiitiiiiiiiiiiniiiijitiiiniiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiMiiniiiniiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiinuiiiniiiiniiiiii':; 


Kg^O? 


,  a   »    »  ,  -» 


IFYE  BREAK  FAITH  WHTHEMTODI 
MY  VILL  NOT  SLEEP 
lOromESGROVINFIANDER^FIEEffi! 


*^"r^^::^ 


SffivwSffi 


M-'  /  A'l'vl.wgr 


S 


VmON  TERMINAL 
DALLAS.  TEXAS 


I  W.  J.  Jeandron 

I  173  Fulton  Street,  New  York  City 

I  Pittsburgh  Offices:      636  Wabash  Building 

E  Canadian  Distributors: 

I  Lyman  Tube   &  Supply  Co.,  Ltd.,  Montreal  and  Toronto 

^iiiiiiiiiraiiiiiuiiiiiinii iiinmiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB     ^iiiiiiiiiiii 


II 


ERITE  IJil^^L^igCOMPANY 


NEW  YORK 


CHICAGO 
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iVljLXXV-I^JLl        OC       IVl^  J--/il/i^  i-^  -^^-'-^  SpecUi  Attention  GWen  to  Traction  Insurance 


Insurance  Exchange,  CHICAGO 


iQ  c-^c.  <;t      ifii=;  rahfornia  St       314  Superior  St.      300  Nicollet  Ave.      Ford  Bldg.      17  St.  John  St.      23  Leadenhail 
NEWYolk  DENVER  DULUTH  MINNEAPOLIS       DETROIT       MONTREAL  LONDON 


£  THESE  OFFICES  WILL  GIVE  YOU  THE  BEST  THERE  IS  IN  INSURANCE  SERVICE 

l;,.„i„n,i,iimmii.iiiimiimi „n.iiiimt„nmi„u,.>.nm,m„ii,ii„m.„.>i„n> niiimiiiniiiiniiiiirr.mn..mmnii iiiimj i,,,,Miumuiir,,iinriiniuimiTmimiimii,ininiiim,mnmirum.iiiimi.min..n,,iiiummimnimimiii.rmiim.mmu,mimti 

a, iiiiniiiiii II iiiiiiiiiiiiiiiiiiiiii iiiiiiiiiniiii ii i iiiiiii iii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^      ^iillllllillliilllilllliilllliiuilllllilllllllllinilliiuiillliillliilllilll I I 


iiniiiiiiiiniiliiiiinitllllllliilliliiiiiiiiiitiiiiillllltlL' 


I  i4^ 


Dependable  Service 

PAGE  &  HILL  CO. 

Minneapolis       Chicago       New    York 
Kansas  City         Houston 


anJAi 


<mt. 


?mnmiiiiimiitmmtMimimiitMiiiniiMMimniiMniimniirMiinitMiiiimiiiiiiiiiiimiiiimiiirMiiiimiiimiiirriniimiiimiimniinir 
i«iiiiiiiiiiiiiifiiiiiiiiiiiitiiitiiMiiiiriiniitiiiiiiiiiiiiiiiiiiiiiriitiiitiiiiiiMiiiii(iiiiiiiiiiiiir(tiiiifiitirtiiniiiiiinMiii[riiiiiiiiiirrMtiiiiHiii'^ 

I  THE  LINDSLEY  BROTHERS  CO.  | 
I  w..t^"Good  Poles  Quick"  North.™  j  j 

I  Ulllck  Shlpmsnta  Konmn  83'.:  834.  72  West.  Adams  St.      Bntt  Treatlnc  5  i 

I  frMB  ovT                             rmOAfUt    n  T  0P*°  Tank  and  =  1 

5  MteOMpolll                             UHICAOO,   I1J-.  "Hot  and  Oold"  i  § 

1  Tard                           Spokane  —  St.  Lonl*                      Profmnes  §  = 


1       Michigan  Western      i 

I  CEDAR    POLES  I 

i  POSTS.  TIES  AND  PILING  I 

I  BUTT  TREATING  | 

I  The  Valentine-Clark  Co.  | 

I  General  Office:  Minneapolis,  Minn.  | 

I  Toledo,  Ohio;  Chicago,  III.;  Kansas  City,  Mo.;  St.  Maries,  Idaho.  | 
^.iiiliiliiilllirilllilllliriillilliiMiirMiiiiiiiiiiililiiiiilllllllllliillMiiiiiiiiiniiriiiiiiiiirilillMlilllllltMiiltriiiiiiiiiiitiiiiiiiiiiiiiiiiiiiililiin 
wiiiiiiiiiiiiiiiiiiniiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiuHiuiiiiK 


TIES 


UPPER  MICHIGAN  WHITE  CEDAR 

WHITE  MARBLE  LIME  CO.,  (Cedar  Dept.,)     Manistlqu*.  Mich. 


jitiiiimiiiitiiiiimiiiiiiiiiiimiiimiiinmiiiittiiiiiniiiiiiiiiiiiiiiiiiiiiHiiimiiiiniiiiiiniiiniiiiiiiiiiiiiiiiiiiiriiiiiiMiiitiiiiuiiiiiiiiimi; 
aiiHiMiiniriiiniriiiniiMiniMiiiiHiiiii[iiiiirriiiiiiriiinriiiiinniiiNiiiiiiiitiiiiiitiiiiiriii)iiiiniiriiiiiiirii)iriiiiiiiiiiiitiiiiiiiiiiiiiiiiirii>^ 


WESTEPN  CEDAP  POLES 

Grinnell.la.-B.J.CARNEYC6rSpokar,e,\Vn. 

1729  MeCormlck  Bld^.  Chicajp 

9uick  Service  Yord  fcJ  Butt  Treating  Plant 
in  Minneapolis 


riiiiiniiiiMiiiriiiirMiniiiniiniiiiniiiniiiniiiniiiniiiitiiniiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiinriinriiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiniiintiii: 

^iiiiiiiiiiiiniHiiiiNiiiniirniiiiiiiiiiiiiniitifiiMMiiniiMiiiitTiinniiniMiiMiiniiiMiirniiiMiiiiiniiiniiiHiiiiniiiiiiiiiiitiiiiiiiiiitiiiiiii^ 

FEDERAL  SIGNAL  CO. 

I  ALBANY,  N.  Y.  | 

I  CONSULT  OUR  ENGINEERS  ON  YOUR  I 

I  SIGNAL  REQUIREMENTS  | 

=     52  Vanderbilt  Avenue,  New   York  Monadnock  Block,  Chicago     1 

=  118-130  New  Montgomery  St..  San  Frdnclsco,  Cat.  | 

'iiiiiniiiiiriniiMiiirniiMiiiriiiiiMiiMinriiiniiiHiiiiiiimiiimiimiimiiiiiiiiniimiiiniiimtiiiniiimiiiiiiiiitiiiiiiiiiiiiiiiiiiriiiiimii; 

iiiiiMiimiiiiniiitMiiiiiiiMiiimiimiiMiimiirmirimrmiiMnirriimiiiirniiMiiimnMiiiiMiiiMiiiniiiiiiHiimniMiiiiiiiiirmiiimiiii^^^^ 


m 
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ftiiiiniiintiMiiiiiiiiiiiirMiiiiriiiiiiiiriiiiiMiiiiirtiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiitriMiiiiiiiiiiitrniiiiiiiiiiMiiiiiiiiiiiiiiriiiiirriiiniiiiif; 
uimiiiitiiMiiuniiinMiiitiMiiniMiniiiMinuMiiuiniiiiiMiiiirMiiiiiriiiiiiiiiiiiiiiiiiiiiMMiiiiiiiiittiiiiiiiiiiiiiiiiiriiiiniiiiiriiniiiiiiriii*; 

I  Peirce  Forged  Steel  Pins  j 

I  with  Sheet  Steel  Thimbles  I 

I  Tonr  beet  Insnrance  against  Insnlator  breakage  | 

Hubbard  &  Company 

I  FITTSBUBGH,    FA.  | 

^iiMiiiiitiiimtiiiiitiiiimiiiiimiiiiiiiiiimriiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiuiitiiiiiriiiiitiiiniiiiiiitiiiiiiiiiiniiiiiniiiiiiiiiiiiiiB 

uiiiiiiiiiiiiiitiiiiiHiiiiinrriiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiiiiiiiliiitiiiiiiHiiilltlilllirMliilHiiiiiiriiiiiiiiiiriiiiiiiiiiiriiiu     siiiiiiitiiiiiiijiMiiiMiiiiriiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiitiitMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii-^ 


NATIONAL 

I  TUBULAR  STEEL  POLES  I 

=       Attfor  "NATIONAL  "  BulleHn  No  H,"NATIONAL"  Tubular  Sutl  Pola         1 

I      NATIONAL  TUBE  COMPANY,  PITTSBURGH.  PA.       | 

?iiiiriiniMniiiiiiiMiiiMiiiriniiMniiiiiiiiiiiitiiiiiiiiiiMiiriiiiriMiii]iiiiiiiiiiiiiiiiiiriiiiiiiiiiriii)iiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiii)iiriiiiHiiin 


DREW  MOTORMEN'S 
SAFETY    MIRRORS 

Eliminate    A  ccidenta 

Send  for  catalogue  No.    18 

DREW  ELECTRIC  &  MFG.  CO. 
1016  E.  Michican  St.,  Indianapolis,  Ind. 


I  I  U.  S.  Electric  Contact  Signals  for 

I  I  Single-track    block-signal    protection 

I  i  Double-track  spacing  and  clearance  signals 

i  I  Protection  at  intersections  with  wyes 

I  I  Proceed  signals  in  street  reconstruction  work 

United  States  Electric  Signal  Co. 


aiitiiiiiniiiimiiiimiiHiiiiiiiMiiiiiiliimiiiiiiiiiiiiiiuiiiiitiiiimiiiiiiHiiiiiiiiilimiiiiiititiiiiitiiiittiiiimiiiiiii i riiiiiiiiiiiiiiin 


I  West  Newton,  Mass.  . 

*iiiiiniiiiiiiiitriiiiiiiiniiiiiiiiiitiiiiiiiiiiiriiiiiiiiiiiiiiittiiiiriiiiiriiiiriii-iiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiittiiiiiiiiiiiiiiiiiiiiiD 


»""' " "i"""""i"""i 1 1""" iiiiriiiiiiiiiiiiiiiiii I II iniiiii iiiiMiiiiiiiiiii mini ic      ::iiuiiiirii iiiiiiiiiiiuiiiiiiiiii mill niiiitiiiiiiiiiiiiiiiiiiiiiiiiiii i ii i i iiiiiif iiiiiiii iiiiiiiia 


AETNA  INSULATION  LINE  MATERIAL     I    I 


Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels,  Bronse 
and  Malleable  Iron  Frogs.  Crossings.  Section  Insulators.  Section 
Switches. 


Albert  &  J.  M.  Anderson  Mf(.  Co. 

»».      »»-      289-93  A  Street.  Boston.  Mass.  — /(fc\— 

>X^J^  EBlablishcd  1877  a««\ 

^^SS^'         Branches — New  York.  13.5  B'way.  Phlla--     

1         delphla.  420  Real  Estate  Trust  Bldg.    Chicago.  106  So.  Dearborn  Bt. 

I  London.  48  Milton  Street 

Siiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiimiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiii'iiiiii  n 

^iimiinnilllllllllllllllliiuiitiiilliiinniiinillliiiiMliiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiutiiiiiriiiiniiiiiiiillllililliniliiiitlllllllllllliiiiij 

I       Transmission    Line    and    Special    Crossing 
I  Structures,  Catenary  Bridges 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG. 

I  ARCHBOLD-BRADY  CO. 

I        Engineers  A  Contractors  SYRACUSE,  N.  Y. 

r.flilniiiiitHmmHimiiiiMHiiitiiiiiiimiiiHUiiiiiimiiiiniitiiiiHiiiiiiiiiiliiiiiiiiimiiiiimiiiiiiiiimimitiiiiiiniiiiiiiiiiniiitiiiiiiHiii 


Chapman 

I  Automatic  Signals 

I  I  Charles  N.  Wood  Co.,  Boston 


;iHitmmHiiiiiiiimiinmiiiHiiiiiiiiiiMiiimiiiiiiiiiittimMiimiiiHiinitMiiniiiiiiuiiHMii!itMmiiiiiiiiiiinniiimniiitttiiiiitiiiiniiii7 

siMrMmiimirMiniiiiinMmMiiiimiiimiiiiHiitiMiiimiiiMiiiiMnimiiiirniimiiimmMiiiiirMiiirmiiiiriiiiimiiiimiiiimi^ 


Rgme-Urice 


Bare  and  Tinned  Copper  Wire  s 

Magnet  Wire,  Rubber  Covered  Wire  | 

Rome  Wire  Co.,  Rome,  N.  Y.  | 

aimiiimiimiriiniiriiiirMiiiiiMiiiiMinniiiiiiMiitTiii>iriiiiirMimiiiiiriiiiiirMiiitMiinMiiiiiiiiitiiiiiiririiiiriiiiiiiriiiiiirtitiitiriiiiiuim 
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*,                      r-'    ^^         ,  iiSTEELPOLES   pole  purpose  I 

I            Aluminum  Company  | 

I                     of  America  | 

=                                                      Manafactarer»  of  | 

I   ALUMINUM  I 

I           Electrical  Conductors  = 

I                         All-Aluminum  and  Steel   Reinforced  | 

I                                                        *<"•  I 

I                                          Transmission  Lines  | 

I                               Railway  and  Industrial  Feeders  | 

I                                                Signal  Circuits  | 

I                             Railway  Catenary  Construction  | 

I                                                 Bus  Bars  | 

also  I 

Ingots — Rods — Rivets — Extruded  Shapes  | 

Sheet  Tubing  | 

also  I 

Aluminum  Solders  and  Flux  | 

Flux  and  Wire  for  Autogenous  Welding  | 

GENERAL  SALES  OFFICE  | 

I         Oliver  Bldg.,  Pittsburgh,  Pa.  U.  S.  A.  | 

i                          Canda:  Northern  Aluminum  Co.,  Ltd.,  Toronto,  | 

i        Latin  America:  Aluminum  Co,  of  South  America,  Pittsburgh,  Pa.  | 

=                       England:    Northern   Aluminum   Co.,    Ltd..    I.4indon.  | 

^Hiiiiiiiiii Mil iiiiiiiiiii mill tlllliil iiiiiiii liiiiiii I iiiiiiiiiiiiiniiiiiiiiiiitiiiiiiliiiitniiiinMiiiiP 

yiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiliililiiiiiniiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiliitMiiiiiiiiiiiiiiiiiiiliiili)^ 

WEATHERPROOF  WIRE  I 

AND  CABLE  | 

PAPER   INSULATED  | 

UNDERGROUND  CABLE  | 

(Single,  Duplex  and   Three  Phase)  = 

TROLLEY  WIRE  I 

(Round,  Grooved  or  Figure  8)  | 

BARE  COPPER  WIRES  I 

AND  CABLES  | 

MAGNET  WIRE  | 

(Cotton  or  Asbestos)  I 

=         Americanite  Rubber  Covered  Wire      Galvanized  Iron  and  Steel  | 

=                   Incandescent  Lamp  Cord                          Wire  and  Strand  = 

I            AMERICAN  ELECTRICAL  WORKS  | 

I                                                          Phillipsdale,  R.  I.  | 

-         Boston,   176  Federal;   Chicago.    112  W.  Adams;   Cincinnati,   Traction  Bldg.  ;  = 

S         New  York.  233  B'way;   San  Francisco,   612  Howard;  Seattle.  100  1st  Ave.  So.  = 

^iiuiiiinmiiiiiiirniiiiiiiiiiinuiiiiniiMiiiniiiinfMiiiiiiriiinriiiinHiiiiiiiiiiiiiiuiiniiMiiiiinniiiiiinirMiiiiMiiiiiiiiiiiiiiiniiiiiirnir 

StMimiiiminiiiimiiiimniiitmniiiirmiiiiriiiiiimniimiiiiiiuiiiimiiiiiimiiiimiiiimiiiiMiiiimiiiimiiirrMiiiiiiiimi^^ 

I        JOHN  A.  ROEBLING'S  SONS  CO.  I 


=  Cut    shows    Bates    Steel    Pules    in    use    by    the    Royal    Swedish    States    Uys.,    elec-  = 

=  trifying  the  steam  railroads  of  Sweden,  Lapland,  located  about  7  5  miles  south  of  i 

i  tne   Arctic  Circle,    In  the  land  of  the  Midnight   Sun,   the  most  northerly  railroad  = 

=  of  the  world.  | 

=  Bates     Steel    Poles    are    becnming     universally    popular    world    wide.       Repeat  = 

§  orders    testify    their    general    suitability    for    every   Pole    purpose.  = 

I  Telecraph,  Telephone,  Power  Transmission,  Electric  Trolley  Unas,  Electric  LiEhtin{,  Etc.  | 

s  Highest  class  and  most  up-to-date  steel  pole  equipment  in  the  world.  = 

=  Our   STEEL  POLE  TREATISE  tells   the   story      Ask   for   it.  = 

I  About  2,000  tons  of  steel  constantly  on  hand;   hence  prompt  shipments.  | 

=  Tubular   Steel   Poles   cost    5  0    per   cent,    more    than   Bates   Steel   Poles,    vet  = 

=  Bates  Poles  are   100   per  cent,   stronger — will   last   100   per  cent,    longer,  cover  a  = 

=  much    broader   range  of   adaptabilitu   and   are   much   more   artistic    than    Tubular  = 

=  Poles.      Ask  us  to  verify  these  facts.  = 

i  BATES  EXPANDED  STEEL  TRUSS  COMPANY  I 

i  oC8  So.  LaSalle  Street                                                      Chicago,  III.,  U.  S.  A.  = 

3  = 
jiiLiniiiiliriiiiiirMiiifiiiiiitriiiiiiiiiiiiMiiiiiiiiiriiiimiiiiniiiillliiiltiiiiiit'iiliriiiiiiliiiiiiiiiinriiniiiiiiiiiiiiiiiiMUiiiiiiirriiltMiiiiiiB 

^iiiiiiiiiiriiiiilliiilllitriiiiirtililiriiiiiiiiiiirtiiiirMiiiiiiiiiiriiiittiiiiiiMiiiiriiiirriiiiirriliiiriiiillillltrillilirilliriiiiiitiiiiiriiiiitriiittiiii^ 

I  ARMCO   IRON  Welding  Rods  | 


OXY-ACETYLENE 


ELECTRIC 


TRENTON,  NEW  JERSEY 

Manufacturers  of 


RDEBLIND 


i  RUBBER  COVERED  WIRE  I 

I  WEATHERPROOF  WIRE  1 

I  LEAD  ENCASED  CABLES  I 

I  MAGNET  WIRE  1 

I  ALL  KINDS  OF  INSULATED  WIRE  | 

fiiHilliiiiniir  'iiittrMiiiiMiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiMiiiiiniiiiiiniiiininiiiitiiiiiiiiiiiiriiiiiiirniiiriiiiiiiiitiiiiiiiiiR 


make  safe  welding  easy 

ARMCO    IRON    Rods    are    practically    pure 

iron   and   are   peculiarly   free   from   the   sul-  | 

phur,  phosphorous,  slag,  oxides  and  other  impurities  that  I 

ordinarily  destroy  the  homogeneity  of  the  weld.  i 

PAGE  STEEL  &  WIRE  CO.  | 

Sales  Offices:  30  Church  St.,  New  York  | 

Plants:  Moneaaen,  Pa  ,  arxd  Afirinn,  Mich.  = 

Weatem  Representatives:  1 

Steel  Sales  Corporation,  Chicago  1 

Pacific  Coast  Representatives:  = 

American  Rolling  Mill  Co.,  San  Francisco  i 

=  Canadian  Distributers:  Taylor  &  Arnold.  Limited.  Montreal  and  Winnipeg  I 
^iiiiiinnniiiHMiiiiiMiniirMniriMiiitiinminiitiiniiiiMiiiriMiiiiiiiiiiiiiiiiriiniiMniiriiniifiiiiiiiiiiiirMiiiniiiiiiiiiitiiiiiiiiiiiiiiiHiiR 
^miiiiiMiiiiiaiiiirmiiimiiiimiiiimiiinniiirtniimiiiiniiiimiiiimiiiiiiiiiimnimiiimiiiimniimiiminirmiiuiiiiimiiu 

I    Dependable  Track  Work  I 

for  Electric  Railways  | 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


I      ST.  LOUIS  FROG  &fSWITCH  CO.      | 

I  ST.   LOUIS,  MO.  I 

TiiiiiiiiiiiiitiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiniiiiniiiiiiniimiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiniiiitnriiiiiiiiiirmiiHminiR 
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jiiiiiiiiiiimiiiiiMiiiiniimiiiiUMiiuniiiiniintiiiiiiiiiiintiiiiniiiiHitiiiuriiiitriiiiiiiiiiiitiiiinniiiiniiiiiiiiiii(iiiiiniiiiiiHiiiiiiiiiii|j 


iii:iiiiiittiiuiiMiHiiiitiMiiiiiiiniiiniiiiiiiiiiiiiiit)iiiiitiiiiiiiiiiiiiiiniiiit!iiitiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiriiiiiifiiiiiiiiiiiittiiiiiiiniii^ 


BARBOUR-STOCKWELL  CO. 

205    Broadway     Cambridgeport,    Mm**-. 


Manufaclurer*    of 

Special  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mates 
Turnouts  and   Cross  Connections 

Kerwjn   Portable   Crossovers  '^i 

ilkwiU  Articulated  Cast  Manganese  Crossings '" 


"IillllillliiiiiiilllliiiiiiiiiiliiriiiiiilitlliliiiiiiiiriilliirniiiiitiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiDMillliillllliliiiiiiiiiiiiiiiiiiiillirrtliiiiiiiiirTliiic 
iiuiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiuiiiiiiuiiiimiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiuiiu 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

niiiHiiirMiiiitifiiiiMiiitriMniiiiHiniiiiitiiiiiitiiiiiiiiiriitirtiiiiiitiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiimiiimiiimiiiiniiiitiriiintiiiiiiMiiiir 
•■■iiiuuuuuiiiiiiiiiiuMiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiuiiniiiiiuiiiiiuiiuiiiJUiiiJJiiiiJiiuiiiiiiiiiiitiiiiiiiumiuiiiuiiuuiiiiuiw 


1E5TIMATF-S  PROMrTI-V  FURNISHF.P  | 

niiniiiiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiriiiiriiniiiiiiiiiiiiiiiiii iiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiic 

^iiiiiuiiimiiii miiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiuiimiiiiiiiiu iiiiiiiiiiiiiiiiiiiiiriiuiiimiiiimiiiiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiii!! 

I  SPECIALISTS  I 

I  in  the  | 

I  Design  and  Manufacture  | 

I         Standard — Insulated— and         | 
I  Compromise  Rail  Joints.  | 

i  The  Rail  Joint  Company 

I  61  Broadway,  New  York  City  | 

3  = 

niiliriiiiMiiniiillillliriiiiMiiiiri)iiriiiiriiiiiiiiiiiiiitiiililiillllllliuillllliiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiitMiiiMiliirMiiiiiiii|[iiiiiiiiiiiiiiiilir: 
HiiiiiiiiiiiiiiiiiitiiitiiiitiiiiiiiiiiriiiitiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiHiiiiiiiiuiiiiuiiiiiiiiiiiiiiiiiiiiiiiiimiiiiuiiiiiiiiiiiiiiiimiiiuiiiiinii^ 


AWARDED 


American 

Bonds 


United  States  | 

TM'in  Terminal  | 

Soldered  | 

I         American  Steel  &  Wire  Company        | 

I  Cbioa^o  New  Tork  Cleveland   Pittsburgh  Worcester  Denver  | 

I  Export  Representative:  U.  S.  Steel  Products  Co.,  New  York  = 

I  PaciHc Coast  Representative:   U.  S.  Steel  Products  Co.  | 

=  San  FraDciaco  Los  Angeles  Portland  Seattle  H 

^iillliuiiriiiiiiii)iiiiiiiiiiiiiMiiiMiiiitiiii>iiililii<iiiiiiitiniiri)iiriiiitiiiiitiililllilliniitMiiiiiiillllMiiiiiiilriiliiilliiiiiiiiiiliiiniiiriiiiiR 
uiiittiiiiiiiiMiiiiiiiiiiiiiiriiniiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiutiiiiittiiiiiiiitiiiiiiiiiiiitiiiiiitiiiii)iiiiitiiiiliiiiiiiiiiiiriiii& 


=  Automatic  Safety  and  Automattc  Retnm  Switch  Statids  lor  ^slnB  s 
i  SidingH  Tec  Kail  Special  Work  Jor  Inlcnirban  Lines  and  Private  = 
i  Rights  oj  Way.     Mancaneae  ConBtrnctlon  a  Specialtr,  | 

i  i«L.«k.m«k.i>o    l«»o«T  wor»*^s  | 

i      ptonas.4HUIb«n..N.Yu«lNi.ja™MU.N.Y.  NewYork.O«<€».30  Clu«J"dl«< 

iiiiMiiHiimmiNminnm niiiiiiittiiiiiitmiiiiimimMniiiimiiiiiniiiiiti iriiiiniMiiittiiiiniiiiiMiiiitiMiiiMiiiiHiiiit iiiiiB 

iiiiiiiiltiMiiiiitiiiiiiitiiiiiiiiiiiiiiiinriiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiimiiiiinfmitiiiHiiiiiiiiiiii>*: 


T 


RAILS  AND  NELSONVILLE  FILLER 
AND  STRETCHER  BRICK 

offer  all  the  advantage!   without  the  di*advanta(M 

of  the  groove  rail. 

Conatruction  approved  by  City  Engineers. 


EUREKA  PRODUCTS  | 

Commutators,    Trolley    Wheels.    Sleet    Trolley    Wheela.    Trolley  i 

Eon,    Ijine    Material.    Controller    Fingers.    Brush    Holders,    etc.  S 

W*  Bake  qnalUy  goods.  | 

THE  EUREKA  COMPANY,  North  East,  Pa.  I 

iiiiimtiiiMiiiin miiiitiiiiiiu iiitiiiiiiimmi 


III!  I  iiiimriiiiMitiiiiiiiimiiMiHMiiiiitiiiiiiinmiiiiiiimmmMiiniiia 


I  I  THE  NELSONVILLE  BRICK  CO,  Nelsonville,   Ohio    | 

^iiiiiiiininiirMniminmnimiiimiiMiiiimiiiiiiiiimimniimnmnmiimiiimnimiiiiMnnriniimnniimiiiiimmiiiimimiim^^^ 
jiimiiiiMiiiMMiimiiiiimiiiMiiiiimimmiMinimiimiiiMiimmiiiiiimiiiMinMiiiiiMiHrriniiiMiiiiimiiimniimiiiiiMNir^^^^^ 

THE    WEISS    SWITCH    LOCK 
PREVENTS    SPLIT    SWITCHES 

A  positive  loclcinj-  switch  lock  that  locks  right  and  left.  Water- 
proof, non-f reezable,  mud-proof  and  sand-proof.  Simple  In  con-  = 
stnictlon.  perfect  In  operation  and  easily  Installed.  Posltlvoly  = 
prevents  split  switches.  = 
Writ*  tor  compMa  Information  and  quotation*.  | 
WEISS  SWITCH  LOCK  CO.,  600  Capitol  Ave.,  Springfield,  III.  | 
nmiiiiiiiiiiiiiiiiiHmuiiiiHiiiiiiiiiiiiiiiiiii iiHuiiiiiiiiiiniiuiiiiiiuiiiii miiiiii uiiiiiii iiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiir 
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jimiiiiiiiiiiriuniiiiiitMiiiMiiniiiiiiiHtiiiiiimiiiiiiuiiiiiiiiiiiiiiuiiiiiiiiimiiiuiiiiiiiuiiiiiiiiiiiiiiiiiiiiMiiiuMiiiiiiiHiiniiiiiiiim^        tiiriiiiiuiiumiiiiiiiiiimiiiiiiMiiinMinttMiiiiiiiniiiMiiiiiMiiniiiiniiiiiiiiiiiimiiiiiiiiiiiuiiuiiiiiiimiiiiiiiiiiiiiiiiimiiiiniiiiiimiiiu 


A  Great  Combination 


I 


1.  Flat  Wire,  to 
sweep  cross- 
ings. 

2.  Split  Bamboo, 
to  handle  light 
dirt  and  snow 
in  the  frogs, 
switches,  and 
curves. 

No.  3.  Flat    Wire,    to 
remove     ice, 
slush  and  mud 
from  the  same 
places     and     a 
chisel  point  on 
the  end  of  the 
handle       to 
loosen    the    ice 
and  crust. 
None       superior       are 
produced  for  purposes 
intended.     No.   1   sup- 
plied  with  or  without 
handles,     and     No.     2 
and    3    have    a    chisel 
on   the   end   of   handle 
to    cut    the    crust    and 
ice,    but    are    supplied 
without    chisel    if    de- 
sired. 

Write  for   prices 


I     J.  W.  PAXSON  CO.,  Mfrs.       | 

j        1021  N.  Delaware  Ave.,  Philadelphia,  Pa.  I 

^■miiiiiiiiiiiiiiiiiiiirriiiiriiiiitiiiiiiiciiiiiiiHii:iitiiiiiiiiiMiiitMiii;iiiiiiritittiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitii iiiriiiiuMi^ 

iJiiiriiiniitminiitmiiiiiiiiniiirtmniitMniiiitniiiiMniimmiimiiiimiiiminiiMnnuiiiiiMiiimiiiiiMniMiiiiriiiiiiiiiiiiiiiiiiiM 

AUTOMATIC  I 

RECLOSING  I 

CIRCUIT   BREAKERS  | 

know  when  to  reclose  as         | 
well    as    when    to  open.         | 

Bulletin  No.  301  gives  the  | 

details.       Write   for  your  | 

copy.  I 

The  Automatic  Reclosing     | 
Circuit  Breaker  Co.  | 

Columbus,  Ohio,  U.S.A.  | 

niiiiiiiiihiiiiiiiiitiiiiitMiiiiiiiiiiiiiiitiiiiiiiiiiiiiimiiititiiiiririiiirrMiiiiiiiiiiiiiiiiiittiiiiiiitiiitiiiiiiitiiiitiiiiiitiniiiiiiiiitiiiiiirriiiiiiR 
uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiuiiiiiiiiiiiv.' 
I  SPECIFY  I 


THE  BABCOCK  & 
WILCOX  COMPANY 

85  Liberty  Street,  New  York 


niiiiriiiiiiniiillllliirilllllllllliriiniiriiiiiiiiniuiiiiliiiliiiliiiiiiiiiniiiiiiiiitriiiiitiiiiiirtllllilniiiiiMilliinitrriniiiiiiiiiiiriiiiiiiiiiiiiiir 
^iiiuiiiiillllllliiliiiliiiiiniiiiiiiiiiiiiiiiiiiitiiiiniiillliiiiiiilillilllliiiiiiiiiiiiiiiiiriiiiiillllllllliiiilliiliiiiinnitriiiiiiiiiiiiiniiitiiiilini!^ 

I    SPECIAL   TRACK   WORK    | 

I        SWITCHES,  FROGS  AND  CROSSINGS.  | 

I        ANTI-KICKING   BIG  HEEL 
i        SWITCHES. 


New 


TRACK  WORK 
OF  EVERY   DESCRIPTION. 
HARD  CENTER  CONSTRUCTION. 
Balkwill  Articulated  Cast  Mar>ganese  Crossings 

York  Switch  &  Crossing    Co. 

Hoboken,  N.  J. 


I  For  Driving  Your  Auxiliaries  I 

I  TERRY  STEAM  TURBINE  CO.  | 

=  Hartfordt  Conn.  s 

^minittiimmmiiiiitrmiiiitimiiiiimiiiiiimiiiiiiiiHiimniiiMMiiriiniiiriiiiitmiiimiiiimiimiiiiiimiiitMMiMiiMin 
HiiiiiiiiiiiiininiiniiiiMniiiniHiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiMiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiiiiiiiiiiiitt!: 


Bla-w^  Mixers 


niinitmiiimnnmiiiiimiiiiimiiimiiuMniiiuiiiiMiiiiiimiiirriiJiiimiiiminiMiiiiifiiiiitiMiiitrMniiimiiuuiiitmiiimiiiK^^^^ 
sjiiiumiiMiiiHiiiiniiimiiimiiiiimniiiiiiiiiiiiiiimiiiiiiiiiiiiniiiiniiiiumiiimiiiiMiiiimniiimiiiiiiiiiiiMiiiiiimiiimnii^^^^^ 

I  When    writing    to    Advertisers    in    this    pu(b- 

I  lication    you    will    confer    a    favor    on    both 

I  publisher   and    advertiser   by   mentioning   the 
I  Electric  Railway  Journal 

?iiriiiiiiiiiiititiiiiiiiiiiiiiiriiiii[iTiiiiiiiiiiiiriitiiiiiiiiirMiiiiiiiiiiitiiiiiiiiiriiiiitiiiiir[iiiiiitniiriiiiiiiitMiiitirinirMiiiHniiitiiiiimiiiiE 
SimiiiinninniriiniiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiiriiiiiiiiiiiirriiiiiiiMiiiiitiiiiniiiiiuiiiiiiniiiiitiiiiiiiiii 


WE-FU-GD  AND  5CAIFE 


Transmission  Towers 
Fnbricaled   Steel 

Furnace    Equipi 

"BLAW"    Buclteta 


*''^4  iBIaw-Knox  Compa 


TT^ 


'i 


PURIF-ICATION  SVSTeMB 
SOFTEMINO  &  FIL-TRATION 
F-OR  BalueR  P-EEO  AIMO 
Al.l_    INOUETRIAI.    USES 


WM.B.5CAJFE  &  5DNS  CO.PITTSBURGH.PA. 


riiiiiiiiiiiiiiiiiitniiiiiiiinnimtiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiimiiiiHiiiiiiiitiiiiuiiiiiiiiiiiiiiiiiiiiiiniiiitiiiiiiiiiiiiiiiiiiiiir;       .iiiiiiiiiiiiiiiiiiiiiiiiiimHiiiiiiiiiiiiiriimiiiimiiiiimiiiiimiiiimiiiiiiiiiiimiiiiiiiiiiiiinMiiiiuiiiiitMiiiiuiiiiiiiiiiiiiuiiiiiiiiiiiiniiH 
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aiiiimiiimiiiiiiiuiimiiiniiiiii iiiiiiiiiiiiiiiiiiiiuuiiimiiiniiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>'  giiiraiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiimiiimiiiminmmimiimimiiiiuiiiiiiiraiiimiiimiiimiiiuiiiiniiiiiiiiiiiiiiiiK 

I  I                Full  power  with 

I  I       High  or  Lower  Adjustment 

I  i  Many    emergencies   requiring    a 

=  =  powerful    jack    present    a    diffl- 

=  I  culty    in    bringing    tiie    jack    to 

=  =  bear  on  the   load.      Tlie 

I  I       Buckeye    Emergency 

I  I       Jack  No.  239  Special 

I  i  saves  time,  strengtli  and  trouble. 

=  =  Tlie  many  positions  to  wliicli  it 

E  i  is   adjustable   easily   solve   per- 

=  =  plexing    lifting    problems.     Full 

=  =  details    In    our    catalog.     Write 

I  I  for   it. 

I  I         The  Buckeye 

I  j        Jack  Mfg.  Co. 

I  I                   Alliance,  Ohio 

I  juiiitiiiiifiMiiiMiiiiiiiiMiiMiiiiin<iiniiiMniiniiMiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiMiiiriiii:iimum 

=  uiiiiiiiiiiiiiiMniiMiniiniiiiniiiniiiiniiinMiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiniiiniiiniiiiiiiiiiiiiniiitiiiiniiiiiiiitiiiiiriiiitiiiiuiiiiii!,- 


The  SCOOP'  CONVEYOR 


OVER  1000  USERS 

FIND  IT  INDISPENSABLE  IN 
STORING  AND  RECLAIM- 
ING, IN  LOADING  AND  UN- 
LOADING CARS,  TRUCKS 
AND  WAGONS 


BAG-'/ 


COAL 


Does  the  Work  of  From 

6I212MEN 

AND  KEEPS 
EQUIPMENT 
MOVING 

About  one-half 
of  our  sales  are 
"Repeat  Or- 
der M.'* 

Portable 


Machinery    sr-OA/£-^|Pt^^ 
Co.,  Inc.  »'^'^^i 

Passaic, 

N.J.  --""      ,^^^'.    VJ 


GBAVeL  — 


Write    for 

our  new 

20-page  folder 


'■"" ' lililiiMiiiiiirijiiiriiiiiiijiiiiiiiiiiiiiiiiiiiii jr iiiiiiiiiiiimiiiiiiiiiiii iilllili illliuillimiiiiiiiiiiiiiiiiiii S 

|i»<"> " "I" iiriiiiiiiiiiiiriiiiimiijiimiiifMi iiiiMijiiiiiiiiiiiiiiiriiiui'n miiiii iiiiiilll i riiirr. 


NILES-BEMENT-POND  CO. 

Ill  BROADWAY.  NEW  YORK 
MACHINE  TOOLS 

For  Electric  Railway  Rtpair  Shop* 

ktklMa 
WiMel  Prntes 
Shapea,  Drills 
SIMten.  Pboen 
Steam  Hammvi 
ElKtrtc  Trattliii 
CracMS 


I      S«nd 

I      for 

I      Catalog* 

jiiiiiin nHiiiiiiiiin iiiiiiiitiriimiiiii i uiiiiiir i iriiimiiiiimiiiiji iMiiiuiiiiiiiiimiiijiriiiiii iiiiiiiir 

IIIX1 lliiiniiii riiiir iiiriiiiiiiiiiiiiiii iii ll ii niiiiiiiiiiii niiiiniiiimiiiiii iimi riiiiiiriiiit>: 

Foster  Superheaters  I 

Insure    uniform    superheat    at   temperature   specified    | 

Power  Specialty  Company 

111   Broadway,  New  Yori(  City  I 

!>iiiiinniiiiiiniimniiiiiiiiiiiiiniiiinmiiiiiiinimiiiiiiiiiiiii niiiimiimniiimiiiimiiiimiiiiiiiiiiiniiiiiiiiiimiimiiriiiiiiiiiii 

Jiiniiin iiiiiiiriiiiijiii iiiiiriiiii iriiiilillllilililiii iiiriii ii mimt hi niiiiiiiiiiiiiiiiiiiiiiiiiiiii' 


32,680  MILES  | 

was  the  distance  covered  before  = 

this     set    of    brushes    was     in-  | 

spected.     Even   then  they  were  | 

in  excellent  condition  and  good  | 

for  several  thousand  additional  | 

miles.     Other  brushes  delivered  = 

18,000  or  less.  | 

U  S  G  Brushes  | 

are  especially  desired  for  the  serv-    = 
ice    in    which    they    are    to    operate.    = 

I         THE   UNITED   STATES   GRAPHITE  COMPANY        | 

I  Saginaw,  Michigan,  U.  S.  A.  = 

I     Branch     Offices:     New     York,     Pittsburgh.     Philadelphia.     Atlanta.     | 
§  Chicago,   St.   Louis.   Denver,   San  Francisco.  = 

^iiiMniiMiiiriiiiiiiniiimiiiniimiimiiiiiiimiimiimiiiiMiiuiiiiiiiiiMinMiiitiimiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiQ 

^iMiiii <HiMinMriMtMui.niiiMiriuintiitMiniiluiiiilM[iliitiiiii[iii(iiiit|iitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniMiii)iiiiiJiiiiii^ 

I  L-fET  ~ 

I  TOLEDO  CRANES  i 

ILIFTYOURLOAD 


Get  in  touch  with  us 


TOLEDO  BRIDGE  &  CRANE  CO. 

TOLEDO,  OHIO 


a**«Iancl  Offk*.  72S<:rtiu»  BMi- 
avM:«(o  OAu.  549  Waihiniton  Blvd. 
SwFt*>>c>ko  Ofk*.  Rialto  Bids- 


=  Nrw  York  OKce.  52  Bfoadiray 

=  PfaiUd^bla  OlGce.  2013  Mtrfcal  St. 

=  PitblM>(li  OAc*.  203  OUver  BMc. 

iniiiniiMiiMuiiiiiMuiiiiniuiiiiniiiiiiuniiiiittiiiitniiiiiitiiirMiiiiiiiiiuiiiinitiiiiiiniiiiiiiiiiiiiitiiiittiiiuiiiMiiiniiiiiiiiiituiiiiTI^ 
uiiiiiiiiiiiiiiiiiiuiiiiiniiiniiiiiMiiniiiiuiiiniiiHiiiiiiiiiiiiiiiiiMinuiiiiiiiiiiiiiiiMiiiifiiiiiiiiiiiiMiiitiiiiiiMiniiMiiiiiiiiiiiiiiiiiiiiiiin; 


^££N  ^UUN  ^ATES 


I  Scelflex   Arch 
I   Prffssur*  Watti 


GrcBD  M«i«ri»U  Tranftlcr  and  .SiurttK^  Hopper 

Green  Engineering  Co  .  East  Chicago,  Ind. 


.7iiniiiiurttiiriiiiiriiiniiinriii)HMiiiiiMiiruinTiiinMiiiiiiiiniiiiiiMiniiiiiiiMiiiHiiHiiiniiiiiinriiiuiMi)iiiiiiiiiiiii)iuiiiiniiiiniiiiiiri 


L  T.  E. 

Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


.iitiiiniiiitiiiiiiiiiiiiiiiiuMiiiiiiiiHiiimiiiHmiiiimiiii 


^      giiiiiiiniriiiiiirtiiii)iiiiiiiiiiii)iiiMiiiiii)iiiiiiiiiiiiiiiii)iiiiiiiiiutriiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiniiiinirriiiiiiriiiiiiiiiiiiiiiiiiniiii^ 

I     Superheaters   for   Stationary  Service     | 

I  The     Elesco     Superheater     adapted    to    the    conditions       | 

I       in     your    plant    is     a     certain     means    to    improve    your       | 
i       plant  economv.  I 

I  Write  for  Bulletin  BT-I.  i 

I  LOCOMOTIVE  SUPERHEATER  CO.  I 

=  30  Church  Strict,   N-w  Yorlt  City  i 

=  Clilraico  PlttshurKh  Montreal  i 

I         r<>nnlrii   Obb   BIdK.  Olivrr   BIdlc.  Transportation  Bldr.  | 

nilllMiilltriiiiiiiiiliiiriiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiimiiiiriimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiuiiiiiiiiii.iiiiiiiiiiiiuiiittlllllltrr; 
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I  Williams' 

I  Superior 

I  Drop- 

I  Forged 

I  Wrenches 

I  Big  Ones 

I  Little  Ones 

I  Bent  Ones 

I  Straight   Ones 

I  Thick  Ones 

I  Thin  Ones 

I  40   Standard    Patterns   in 

I  about     1000     sizes     with 

I  openings    from     3/16    to 

I  7S-8  inches. 

I  ,-lsk   for   Booklet. 


International 
Fare  Registers 


J.  H.  Williams  h.  Co. 


"The    Wrench 

Western    Office   and    Warehouse: 
143   South   Clinton   Street 
Chicago,  111. 


People*' 

General    Offices : 

143   Richards   Street 

Brooklyn,  N.  Y. 


.?(uitiiiiiiiriii)iiriiriiiiirrriiiiiHiiiiiiiiiitiiiiiiinilitniiiiniiiiiniiiiirriiinriiiiiirriiiiriiiiiiriiiiiriiiiitiiiiiiriiiirriiiiirMiiiiiiiiiiiiiiiiiiii 
^iinmiiintrMMirirMiiimiiinirniiiiiiriiiiiiiTniiiiiiiiiiNiiiMiiiirtiiiiiriiniriMiiiniiiitriiiiniiiiihiiiiHiniMnitiiiiiifiiiiiiriiiirrMiiiiiii^ 


I  International  Coin   Registers ;  Coin  and  Transfer  | 

I  Registers ;  Coin,  Metal  Ticket  and  Transfer  Regis-  | 

I  ters,  both  hand  and  motor  driven,  for  cars,  stations,  | 

I  ferries,  park  or  terminal   use.     Single  and  double  | 

I  fare  registers.     Agents  for   Heeren  enamel  badges.  | 

I        The  International  Register  Company       | 

I  15   South  Throop  Street,   Chicago  | 

^iniiiiiniiiiiniinniifMiiniiiiiiriiiiiiiiiMiiiiiiiiiiiiiHiiiiiiiiiiiiitriiiiiiiiiitiiiiiiiiiiiiiitiii)iiiiHiiiiiiiiiiiiitMiiiiiiiiiriiii(iiiiHiiiiiiiiii) 
uiiiiirrriiiiriMniininiiMiiiriMiHitiiiiiiiMiiiuiinrriMniriMnrMiimiiiiiiMiiiiiriiiiniiiiHiiiHiiiiniiiiitiiiiirMiiHiiiiirriiiiiiiiimiiitiii>i 


&     = 

II 


STANDARD   I 

V^vcn  Fabric  Co      = 
Walpol*.  Hatj-.  I 

^iiiiiimiimmiiiiiiimiiiimiiiiiimiiiim m iiiiriiiiuiimiiiiiiimiiiiiimiiiiiiiiiiiMiiiiiiiiii iimiiiimiimnirmmmiiiiii.^ 


ErriiiiiirtiniiiiiiMiiiiinttiiiiiiittiiiiiiiiM 


iinitrMiiiiniiiiiiiitiH*. 


Railr*«»cls  -  tl'oiitrfic.tors  -  Industries 
Aut<>niol)iUis-l*ol<^  Ihillin^  ...ki  Ortlnance 


BAKELITE-DILECTO 

Insulating  Material 

Tough  —  Hard  —  Flexible 

A  one-eighth  inch  sheet  stood  a  test 
of  100,000  volts.  BAKELITE- 
DILECTO  is  the  perfect,  perma- 
nent and  economical  insulation  for 
your  power  plant 

Write  for  particvlara. 

THE    CONTINENTAL    FIBRE     CO. 

Newark,   Delaware 


Pittsburg-h  Office 
301  Filth  Ave. 


New  York  Office 
333  Broadway 


San  Francisco  Office 
535  Market  St. 


Chicago  Office 
333  S.  Michlgran  Ave. 
Los  Angreles  Office 
411  S.  Main  St. 


I iriemple ton, Keenly  be  Co.,  Ltd.    I 

=  1:1:;' .:':".  l.:.51<.I>ll.-,li.:.l,l"W)     _    .,  'i ;    = 

I  il«iiiiiil«iaffiiislijS;iiiiiiiii I iiiCWfiiil^fiiJNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiBiaiiiiiiiffl     i 

~<»iiu>t I uiiniiiiiiiiiiuiiiiii iiiiiii I I iir I If iiiiiii I I iiiiinmiiii^ 

iiimiiiiiiiiHiuitiiiiiminniiiiiiJiiiiiiiiiii i iiiiiitiniiuiiuiiiiuiiiimiiiiiiiuiiiiiiiiiimiiiniiiii ii ii iiiiiiiiiii''     aiiiiHiimiiiiii iiiiiniiiiiiniiiiiiiiiiniH llllllllll^llltlllllllHlllUlllHmllllHllllllllllnllllllllllllllllrnllnlllllllllmlllmlllm^ 


^iiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiirtiiiiriiliilri<liirriiiiliiiiiiiiiiiiiiriiiiiiitiiiiiiiiiiiiiiiriiiilliiii|[iiiiiiiiiiiitiiiii[iliiiiiiiiiililluu« 


tii^liEl220 


"Everything  in  Insulation" 


Mica 


Waxes 


FORD  TRIBLOC  | 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
I  Planetary  Gears,  Steel  Parts,  354  to  i  factor  of  Safety.  | 
I        It's  the  only  Block  that  carries  a  five-year  guarantee.        | 

I  FORD  CHAIN  BLOCK  8s  MFG.  CO.  | 

I  Second  and  Diamond  Sts.,  Philaddphia  | 

!iiiiniiiiiuiiiiniiiiiniiiiiiitiiiiiitiiiiitiiiiiiitiiimiiiii)iiiiiiiniiiitiiiiiinHiiiiiiiiiniiiinriiiiiniiiuriiii>iiiiiiniiiiiijiiiimiiiiiiiiiiiii^ 

^iiiiiiiiiiiiiiiiriiiiiiiitiiii:iiiiiiiiriMiiiiriiiiiiritiiiiiiiiiiiiiiiiiiiiniiiiiitiiiiiiitiiiirriiiiiiiitiiiiiitiiiiiiriiiiiiitiiiiiiiMiirtiiiiiiiiiiiiiiiii'^      ^iiiirrMiiiiiiiillri)llilii)liiiiiiiiiiiriiiiiiniiiiiiiiiiiriiiiiirMiiiiMiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiirtiiiiiii<iiiiMiiiiiiiiiiiiiiiiii^ 


Vulcanized  Fibre  Asphalts 

Varnished  Cloth            Compounds  i 

Insulating  Tapes          Insulating  Varnish  | 

The  above  are  only  a  few  of  our  products  i 

Write  us  for  anything  in  this  line  you  may  reqnlr*.  = 

MITCHELL-RAND  M'F'G  CO.  I 

10.)  John  St..  New  York  City  i 

■^imiiiiiiiiiiiiniuiiiiiiiiiiiiiiiiimiiiiiiiriiiiiiiiiiiiiiiiiiimiinimiiiutiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiHriiiitiiiiiiiiriimnKiiiiimiiR 


MFG 

CO 


I  HOT    GALVANIZING 

i  We  guarantee  immediate  deliveries;  reasonable  prices;  first  class  = 

=  workmanship  to  stand  any  test.    No  tapping  necessary  on  threads  = 

=  of  bolts  after  galvanizing".  = 

=  Galvanized,  angles  furnished  cut  and  bent  to  length  and  punched.  i 

I  JOSEPH  P.  CATTIE  &  BROS.  I 

I  Gaul  and  Ad   ms  Sts.,  Philadelphia,  Pa.  = 

WMiiinitiiHiiniiiiiinHiiniiiiriiiiiiiitiiiiitiMiiiitrniiiiiMiiiiriitiiiifMiiniiiiiitniiiinniiiiniiiiiiiHiimMiiimiiiiiiiiiimimiitiiiiiiniR 


I    I    A  Single  Segment  or  a  Complete  Commutator 


=  is   turned    out   with    equal   care   in   our   shops.      The   orders   we  5 

=  fi.ll  differ  only  in  magnitude;  small  orders  command  our  utmost  = 

=  care    and    skill    just    as    do    larg-e    orders.      CAMERON    quality  s 

I  applies  to  every   coil  or  segment   that   we  make,   as  well   as   to  = 

=  every  commutator  we  build.     That's  why  so  many  electric  rail-  5 

=  way  men  rely   absolutely  on   our  name.  S 

I  Cameron   Electrical   Mfg.    Co.,    Ansonia,    Connecticut  | 

^iiiiiiiimiiiinmiiimiiiiiimiiniiiHiiinmiimMiiniiiiniiirMiitiiiHiiiiiMitiiiiiiiiMMiinninMiiiiiiiiiiiHiiiMiiiHiuuutaiiuiimiiniin 
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Hale  &  Kilburn 
No.   \08-AV  Stationary  Seed 
For   One-Man   Safety    Cars. 

TTie  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Saftey  Carshould  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


A  Great  Improvement  in  Coin  Changers 

The  McGill  HIGH-SPEED  Lever-operated  Changer  is  now 
built  with  a  gear  movement  instead  of  a  curved  cam.  If 
desired  a  fifth  barrel  can  be  attached,  which  will  meet  all 
practical  requirements  of  fare  collections.  The  new  machine 
can  be  supplied  to  eject  quarters,  dimes,  nickels,  single    pennies, 

or  4  or  S  pennies  at 

one   time.     Also   4 

nickels   at   a   time ; 

also    metal    checks 

for  fare  box  service. 
Write  for  detcription. 

McGil!  Ticket 
Punch  Co. 

\     ^  "\  I       542  W.  Harrison  St. 

^,;,rr-^        J^  CHICAGO 


I 


r\ 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


riiiiiiiiiiiiiniiiiiiiiiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiDiiiiriiiilFiiiiitiiiiiiiiliiriiiiiiiiuc 

IUIIIlllllIIIII(lllll)lllllllllllltllllllllllllilllll<lllllllllllllHIIIIIIIIIIIIIHIIIIIinilllllllllllUlllllllllllUIIIIIIIIIIIIIIIIIlllllllllllllllllllllllII£ 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


rftiiiiiiinuHiiiiuiiiniiirtiiiniiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiriiiiiiniiiriiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiin 
aiiiiiiillillliniiiiiiiitiiiiiiiiiiiiiiiiiiiiriillNllliililiiiiiiHiiiiiiiiiiliiiiiiiiiilliniiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiriiiKr 


SvlltUllUlliliZ^ 


PS 


Car  Heating  and  Ventilation 

is  one  of  the  winter  problems  that  7011  muHt 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  timo  to  g:et  your  cars  ready  lor 
next  winter.      Write   for  details. 

The  Peter  Smith  Heater  Company 

1725  Mt.  Elliott  Ave.,  Detroit,  Mich. 


jiiMintriiiiriiiiiiiiuriiniMiiiiiiniMiiiriiiiiMiiirtii[iiiiitiiiitMiiiiMiiiiiiitiiiiirniitiiiiir)iiiiiriiiiriiiiiiiiiiiit<iiiiiriiiiiiiiiiiiiiiiiiitiiM- 
^tiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiniitiiiitiiiiiiiiiniiiiiiiiitiiiiiMiiiiiiiiriiHiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiti: 


75%  of  the  electric  railways 


B-V  Punches 


I        Send  for  Catalog, 

I  BONNEY-VEHSLAGE  TOOL  CO.,  N.w«rk,  N.J. 

'ilrliiiiiniiiiiiiiiiiiiiillllintliliitiiiiiiiiiiiiiiiiiMiiiiiiliillllllllllilillilltrfiillilliuiiiiiiiiiiiitiiiiiriiiirriiiimiiluillinnillluilllliliiiit^ 


We  can  help  you  | 

Writ,  to  I 

The  Arthur  Power-Saving  Recorder  Co.  | 

2nd  National  Bank  Bldg.,  New  Haven,  Conn.  I 

iiliiiliiliiiiiiiriiiiiMiiiiitiiriiiiirriMiiiiiMiiriiiiiiriniiiiiniiiiiiiiiiiiiiiiiriiiiiirriiiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiinmiiiiiriiiiiiE 
^■■"uiiiuii "iiKiiii iiiiimiiijiiii iiiiiijiiiiiiiiiirii iMiiiiiiii iiiiiimiiiijiiiiiiJi luiiimiiiiii iiiiiiiiruij;      ||iiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiijuiiiiiiiiJuiiiiiiiijiiiimiijiiiiiiiiiijiiiimiiiiiiiii niiiiiiiiiijiiiuj iiiiiiuiiiiiiiiiiuiiiiiiiiiiiiiiiii 

Use  them  hi  your  termmals —     I 

PEREY  TURNSTILES       I 

or  PASSIMETERS  | 

Ftuttr  than  tht  ticket  lelltr  = 

Perey  Manufacturing  Co.,  Inc.    | 

30  Church  Street,  New  York  City  | 

riiiiiiirii I iiiiMiiirriiiiiiiiiiliiiiiirilHiiriiiiriiiiiiiriiiiiriiiiiniiiiiiiiiiiiiiiinniMiuMiiitiriiiiiiitiitiiriiiiNiiMiiiiiiiiilllllllillln 


gllllllullltltlititlllllMiilluilllHllllluilliniiillilllllllinitriilllllilllllllllltlillllluillllllllllllullltuilllllllluitlllllllillluiilllllllllllllllJi 

t^f^     c«m««»       cbmfc^  Direct 

\    gf*-^^^       ^  Automatic 

Registration 

By  the 

Passenger 

Rooke  Automatic 
Register  Co. 
Providence,  R.   I. 
illliuiiimlllllllllilimiillHlllllimiiiiiiiiiiimiiiiiiiliiiiiiiiiiiiiiiimiHiHmiiiiiiiiimilliiiiiiHHmHiiiti 


I  The  Big  Three 

I    D  &  W  Fuses,  Deltabeston  Wire 
I  D  &  W  Oil  Fuse  Cutouts 

s 
9 

I  D  &  W  Fuse  Co.,  Providence,  R.  I. 

s 

^iiiiHiiiniiiiHiiiMiMiiiiiiinMiniiiiiiiiiiitiiiiiiiiiiniiiniiiiiiiiitiiriniiMiiiiiiiniiiiirriiiiiiriiiiiiiiiiitiiiiiniiiiiiiiiiiitiiiimiiimiiiiiH 

IjiiiiniuiiuMiiiiiiiHMiiiiitiiiiMiiiiiMiiuiiiiMiiiiiiiiiiiniiiiiiiMinriiiiiiriiiiiiuiiiiniiiiiniiiuiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiirrK 


EXELL 
MFG.  CO. 


New  Haven,  Conn. 


.iiiiiinmiiiiiiiMiiuiiiimiiiiHMmiiiiiitiiiiiiiiiiifiinHiiiiiiiiimiiiinrMiiiiiiiiiitMiiitiniiiiiMiiitiiiiiiiiiiimiiiiniiiiiiiiiiiiHiiiiiiiiiir 
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uiiiiiiiinMNUiiiiiiiiuiiMiiiiMiiiiiiMiiiiiriiiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiitiiriiiiiiiiiiiiiiiiiiiiiiiitiiiiituitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiniiriic 

I        Electric  Railway  Sales  Distributors  for;  i 

I  Anderson  Brake  Slack  Adiiisters.  | 

I  (.a I  land    Ventilators.     Miller  Trolley  Shoe.  | 

I  Perry-Ilartmaii  (enter  Plates  and  Side  Bearings.  I 

I  J-wel   Hot   Blast   Heaters.  | 

i  W'asson   .Air-Retrieving  Trolley  Bases    (U.   S.).  I 

I  Reliance  Air  Sanders.     Air  Rectifier.  | 

I                       Chicago  District  Representatives  for:  | 

E                                 Prpw   Line  Material  = 

E                                 Columbia   Car   &    Shop   Equipment  = 

=                                 I^incoln    Rail    Bonding   and    Bonds  = 

5                        ■         Atlantic  Equipments  for  Joint  Welding  = 

I                                 Eai-le  Trolley  Catchers  and  Retrievers  = 


■iiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiitiiiiiuiiuimiiiiiiiiiiiiiiiimiiiiitiiiiimiiiiiniiiiiiiiiiitnimiiiiiMit^ 


817  Fisher  Building 


CHICAGO 


Pedigreed   Gears 

THE  registering  of  every  Nuttall  Gear  was 
begun  more  than  twelve  years  ago.  By  giv- 
ing each  gear  an  identity,  it  made  possible  tlie 
gathering  of  a  great  mass  of  data  on  gear  per- 
formance, and  the  results  are  evident  in  the 
superior  quality  of  Nuttall  Gears  and  Nuttall 
Engineering  Service  today. 

But  Nuttall  is  not  resting  content  with  what 
has  been  done.  It  has  not  for  a  single  moment 
relaxed  its  efforts  to  produce  better  and  better 
gears.  So  Nuttall  registration  continues  not 
only  for  your  protection  but  as  a  means  of 
achieving  still  greater  results. 

R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 

EVERY  GEAR  REGISTERED 

■A. 


I  Branch  Office— 22li  Dime  Bank   Bldg.,  Detroit  | 

aiiilillililiiiiiiitiiiiitiiiiinitiiiiiiit)iiiiiriiiiiiii(iiiiiiiitiiiiitiiiiiitriiiii)iiiiiiiriiiiiiiiiiiirriiiiriiiii(iiiiiiniiiiiiiiiiiiiiiirililiiiiiiiiitiMR 
^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiuiiii(iiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii]iiii)iiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)ii^ 

I  The  Trigger-Lock  Reversible  | 

Controller  | 
Finger 

saves  Labor,  Time  | 
and  Money.  Used  | 
as   standard    on    | 

200  Roads    | 

U.  S.  Factory  = 

814-S  Bath  Ave.  = 

Niagara   Falls,  N.  Y.    | 

Canadian    Factory       = 

5r.7   Kinff  St.,  West.  | 

Toronto,    Canada.       = 

iiiiiini»iiiiiiiiiiiiiininiiiiuniiii!uiMirrriitniiMniitHiiiiMMiitriiiiiii(iiiriiih.iiiiiiiitiiiii)niiiiiiiiiiiiiiiiitiiiiiiiiiii)iiiiiiiiiiiiittiiiR 

aiiniiiinii  uriniiiiMiiitiriiiiiiiitinimtmitiiMiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitniitiiiiiiiijitfiiiiiitiiii^ 

Heating  and  Ventilating 

I  Let  uf  demonitrate  to  you  how  we  can  heat  and  I 

I  ventilate    your    cars    at   the   lowest    possible    cost  | 

I  The  Coof>er  Heater  Company  | 

I  Carlisle,  Pa.  | 

'^mttiiiiiiiiiiiiiiiniliiimiiimttiiniiHiiiimiiiiliHiMiinitiiiinmiHiiiiiiitiiiiiiiiMiitititiiiiriiiiitiiiiitiiiitiiiiiiitiiiiiiiMiiitiiiiiKiiia 
•jiliulillllMllilllilllliiililili<llliili]iliiiiiliilliiliiiiii;iiiiriiliiiiiiii]iiiiiiiiiiiiiliiiniiiiiiiiiiiiiiiiiiiiiiilliliillliimillllllllllilillililHlli£ 

I  Electric   car  heaters — thermostatic   control —  | 

I  pneumatic  car  door  operators — buzzers,  single-  | 

I  stroke  bells,  starting  signal  lights — special  re-  | 

I  sistances.  I 

!  CONSOLIDATED   CAR  HEATING  CO.   I 

i  ALBANY,  NEW  YORK,  CHICAGO  I 

X  =         _ 

^iiHiimniiiiiiniitiimiiimiiiiMimiiiiiiiiiimiiiimiiiiirmiitimiiimiiiimniiiiiiii iiiiimiiiiiiiiiitiiiiiimiiiiiiiiiiimirimiiiimr:      n iiiiiii imiiiiriiniiit irmrrmitimiiiitiimriiiiiiriiimtMiii riiiiiiriiiiirriiiimiii iiriHiiiiiiniiiniiiitniimiiiiis 

Slim riiiiimimiiiiiirmiiiiiiiiii iiiiimiiMiiiiiiiiiiiiiiii ii ii iiniiiii mitiiitiiiiim mm mimimi<£      Hii'iiioiimxtnoiixiKOi * ■ imimmiimimmmirimimimmiimmiimmmmmmmi miuiiiiiiiiiiiiiiimiiiK!^ 


rJiiinMiiHMiiimiiiiiiiiiiniiiniiiiiniHiimiiiiiiiiiiiniiiiiMiiniiiitmiiiHiiiiiiniHniiiHtMiiiiiiiiniiiimiiiimmiiiniinnimiiniim^ 
HniiiiiuiiiiniiiniiiiHMiniitiiniMiiiiMiniriiniMiiiiiiiiiiiiMiiJiiiiiirtMiiinuiiiriiiniMiintiiiniiiniiniiniiiniiiiniiiiriiiiiiiiimiiuiis 

I         WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT  I 

I        Vlfrite  for  THERMOSTATIC  CONTROL  INFORMATION  I 

I      '                                        ELECTRIC     HEATERS     Cut  I 

Installation  and  Maintenance  I 

Charge.  i 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  = 

THERMOSTATS     Save     Cur-  I 

rent.  = 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  I 

Electric   Car  Heaters.  i 

ORIGINATED  The  Ventilated  I 

Coil  Support. 


LET  us   FIGURE  ON  TOUR  NEXT  REQUIREMENTS 

GoldCarHeaUng  fcUghtingCo.  ,17Battery  Pl.,NewYork 


"  Boyerized"  Products  Reduce  Maintenance 

Bemis  Trucks 
Case  Hardened  Brake  Pins 
Case  Hardened  Bushings 
Case    Hardened    Nuts    and 


Manganese    Bralie   Heads 
Manganese  Transom  Plates 
Manganese    Body   Bushlrjgs 
Bronze  Axle  Bearings 


Bolts 

i       Bemis  Pins  are  absolutely  smooth  and  true  in  diameter.  i 

I       We  carry  40  different  sizes  of  case  hardened  pins  in  stock.  i 

I       Samples  furnished.     Write  tor  full  data.  I 

I  Bemis  Car  Truck  Co.,  Springfield,  Mass.  I 

^iiiitiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiriiiiiiriiiiiitiiiiiitiiiiimiiiiiiiiiiiiiriiiimiiiiimiiiiiiiiiiiinin 


H  MASON    SAFETY   TREAD— Lead    or    carborundum    filled;    non-Bllppery;  = 

=  prevent.^  accidents:  cuts  out  damage  suits.  = 

=  KARBOLITH  CAR  FLOORING— For  Steel  cars:  Is  sanitary,  lighr  weight.  5 

=  fire  proor,  non-sIlppery.  5 

=  ST  AN  WOOD  STEPS— S..ir-clean  in  g.  non-sllppery.  light.  i 

=  Over  six  million  feet  used  without  accident  being  reported  within  the  knowledge  5 

=  ol  manufacturer.  = 

=  Our  products  used  on  all  leading  railroads  od  cars  and  stations.    For  details  = 

=  address:  = 

=  AMERICAN  MASON  SAFETY  TREAD  CO.,  Lowell.   Mass.  = 

=  Branch  Oftlces:  Boston.  New  York  City.  Philadelphia.  i 

=  Agencies  in  all  principal  cities.  5 
.TniiniMiinniiimiiiiinMiiininiinriiiiiitMiiiiiMMiitriiniriinirMiiiittiiiiiiiiiiniMniiiiiniiiiiuiiiiitiMiniiiinMiiHiiiimiiiiiiiiiiiiiiic 
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:,r'^>-2^^     i 


Trade  Mark  Re?.   T'.   S.  Pat,  Off." 


I  PROVIDENCE        H-B 

I  FENDERS  LIFEGUARDS     j 

I  The  Consolidated  Car  Fender  Co.,  Providence,  R.  I. 

I  Mnnufacturers  of  The  Providence  Fender  and  H-B  Life  Guard 

I  Wendell  &  MacDufiie  Co.,  61  Broadway,  New  Vork 

I  (jeneral  Sales  Agents 

.Ti Ill Ill iiiiniiiiniiiiiiii II I nil iiii ii ii nil iniiiiin i i ill in     ^""i i""""< i i i mi i"" iiiiiniiiiiii i ii i iiiniii iiiiiuiMiiiiiiiuiii] 


U    i 


Samson  Spot  Waterproof  Trolley  Cord  | 

Marie  of  fine  cotton  yarn  braided  hard  and  smooth.     Inspected  and  5 

fftiaranteed   free   from    flaws.     Proved   to   be   the   most   durable   and  ~ 

economical.      Samples  and   information   gladly  sent.  = 

1  SAMSON  CORDAGE  WORKS,  BOSTON.  MASS.  = 
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Oe^y^arWartts  mto  ifw  Searchltaht 


ADVERTISING  RATES 


Ads  Set  in  Uniform  Style 

(Solid,  in  one  paraoraph.  tcithout  display.) 

THREE  CENTS  A  WORD,  ralnlmxim  charge  50 
cents  an  Insertion,  payable  in  advance,  less  10  per 
cent.  U  one  payment  Is  made  In  advance  for  tour 
continuous  insertions — lor  advertisements  under: 


Positions  Wanted 
Evening  Work 
Wanted 


Vacation  Work  Wanted 

Salesman  Wants  Con- 
nections 


FIVE  CENTS  A  WORD,  minimum  charge  51.50 
an  insertion,  for  advertisement  under: 


Agenciea  Wanted 
Agents  Wanted 
Business  Opportunities 
Desk  Room  for  Rent 
Kducatlonal 
Employment  Agencies 
Desk  Room  Wanted 
Foreign  Ruslness 


Positions  Vacant 
Partner  Wanted 
Representations  Wanted 
Salesmen  Wanted 
Patents  for  Sale 
Plant*  for  Sale 
Sub-Contracts  Wanted 
Work  Wanted 


Ads  Set  in  Display  Type 

iindicidual  space,  within  border  rules.) 

Space  for  these  advertisements  Is  sold  by  the 
inch.  Each  page  contains  30  Inches.  The  rate  per 
Inch  is  based  ob  the  total  number  of  inches  to  be 
used — that  is,  the  number  of  Inchea  the  advertise- 
ment is  to  OCCUP.V  multiplied  by  the  number  of 
insertions  It  is  to  receive.  For  Instance,  a  2-inch 
advertisement  in  2  issues  earns  the  4-lnch  rate  of 
S2.90  an  Inch.  A  1-lnch  space  for  4  Issues,  or  a  4- 
Inch  space  in  one  Issue,  also  earn  the  4-lnchTate. 


SCHEDULE    OF    RATES 

1  to    3  in..  S3.00  an  in.      15  to  26  In..  S2.70  nn  In. 

4  to    7  in  ,    2.90  an  in.     27  to  49  In..    2. GO  an  In. 

8  to  14  in.,    2.80  an  in.     60  to  9<J  in.,    2.50  an  in. 

Rates  for  larger  space  furnished  on  request. 


Miscellaneous  for  Sale,  for  Kent  or  Want  Ads. 

THIRTY  CENTS  A  LINE,  minimum  five  lines, 
for  all  undlsplayed  advertisements  set  with  a 
paragraph  for  each  item  or  tabulated. 

THREE  DOLLARS  AND  SIXTY  CENTS  AN 
INCH  for  advertisements  for  bids  (Official  Pro- 
posals). 


For    quick    and    satisfactory    results 

tell    the    reader    everything    that 

he  will  want  to  know. 


INFORMATION 

ALLOW  FIVE  WORDS  for  the  address,  11  replies 
are  to  a  box  number  in  care  of  any  of  our  offlces. 
There  Is  no  extra  charge  for  forwarding  replies. 
IN  REPLYING  TO  ADS.  do  not  enclose  original 
testimonials  or  anything  thai  you  may  want  re- 
turned. State  your  experience  and  qualifications 
In  as  concise  and  neat  a  manner  as  jKisslble  and 
enclose  copies  of  your  testimonials. 

BE  CAREFUL  TO  PUT  ON  ENVELOPE,  when 
answering  any  "blind"  ad,  the  box  number  in  the 
ad,   the  name  of   the   paper,  and   also  the   local 
address  of  office  to  which  reply  is  sent: 
36lh  St.,  at  10th  Ave.,  New  York 

935  Ileal  Katatc  1  rust  Bldg..  Philadelphia 
657  Le-ader-News  Bldg..  Cleveland 

1570  Old  Colony  Bldg..  Chicago 

510  Newhouse  Bldg..  Salt  I^ke  City 

501  Rialto  Bldg.,  San  Francisco 

WHEN  ADVERTISING  MACHINERY,  use 
your  own  name  and  address — or  a  local  address  of 
some  kind — so  that  the  readers  can  wire  direct  and 
get  quick  replies.  We  advise  also  that  you  state 
in  your  advertisement  the  present  location  of  plant 
that  is  offered  for  sale,  or  point  of  delivery  provided 
you  are  In  the  market  lor  equipment. 

TO  SIGN  YOUR  NAME  and  address  to  your 
advertisement  begets  the  confidence  of  th*.  reader 
and  facilitates  receiving  replies.  You  can.  however, 
obviate  delay  In  receiving  answers  by  signing  your 
^d.  only  with  Initials  (your  own  or  others),  care 
of  your  home,  your  office  or  a  post-office  box 
number  In  your  city. 


II il\ IIIIIIII tl Ill IIIIIM I HllimilllMlllltlllllll 


POSITIONS  VACANT 


ARMATURE  winder  of  experience  in  rail- 
way motors  wanted  in  city  in  central  New 
York  State.  State  salary  and  experience. 
P-378,   Elec.   Ry.  Journal. 


CIVIL,  engineer  wanted  in  Way  and  Struc- 
tures Department ;  experienced  ;  for  track 
work  or  designing  structures ;  state  age, 
education,  experience,  references  and 
wages  desired.     P-388,  Elec.  Ry.  Journal. 


DRAFTSMAN  wanted,  experienced  in  cal- 
culating and  designing  street  railway 
special  track  work.  State  salary  and 
experience.     The  Buda  Co.,  Harvey,  111. 


ELECTRICAL  and  civil  engineer  wanted, 
capable  of  supervising  roadway  construc- 
tion and  maintenance,  trolley  construc- 
tion and  lighting  distribution  system, 
construction,  supervision  and  operation  of 
central  station,  capable  of  making  in- 
vestigation and  appraisal  of  street  rail- 
way plant.  Addre.ss  with  references. 
Apply  to  P-390,  Elec.  Ry.  Journal, 
Chlcaero. 

HIGH-GRADE  chief  engineer  wanted  for 
direct  current  power  house  street  rail- 
way system.  Rated  capacity  of  machin- 
ery 4000  kilowatts.  Give  experience  and 
references.      P-389,   EHec.    Ry.    Journal. 

MASTER  mechanic  wanted  between  the 
ages  of  30  and  40  years ;  must  be  an  eleo- 
trieal  and  mechanical  engineer,  a  live 
wire  and  come  well  recommended.  Ad- 
dress P-391,  Elec.   Ry.   Journal,   Chicago. 


CIVIL  SERVICE  OPPORTUNITIES 


INSPECTOR  of  equipment  (car  and  car- 
house  apparatus)  May  24 ;  salary.  $901- 
11200.  State  Civil  Service  Commission, 
Albany,    New   York. 


■iiiiiiMiiiiiiMiiir 


POSITIONS    WANTED 


AN  energetic,  sober,  ambitious  38  year  old 
man,  16  years'  experience  in  street  rail- 
way transportation  with  large  company. 
Thoroughly  familiar  with  every  detail  of 
the  department,  including  making  traffic 
surveys,  making  and  adjusting  schedules 
and  employing,  training  and  handling 
men,  desires  position  as  transportation 
superintendent.  Present  employer  as  ref- 
erence. PW-377,  Elec.  Ry.  Journal,  Lead- 
er-News Bldg.,  Cleveland. 


AUDITOR,  comptroller,  broad  experience 
in  finances  and  accounting  with  large 
utility  interests,  both  railway  and  light- 
ing ;  competent  executive  and  organizer. 
References  and  business  history  upon 
request.  PW-392,  Elec.  Ry.  Journal, 
Leader-News  Bldg.,  Cleveland. 

POSITION  by  man  experienced  In  armature 
winding,  controller  repairing  and  carwlr- 
Ing  with  good  chance  for  advancement. 
Western  states  preferred.  PW-876,  Elec. 
Ry.  Journal,  Philadelphia. 

YOUNG  married  man  wants  position  as 
armature  winder,  controller  or  wireman  ; 
10  years'  experience ;  experienced  on 
safety  car  maintenance  and  all  types  of 
air  equipment.  Good  references.  PW- 
383,  Elec.  Ry.  Journal 


POSITION  as  general  freight  agent  with 
electric  line;  have  had  IS  years'  experi- 
ence as  general  express  and  freight  agent ; 
can  furnish  best  of  references.  George 
Dlmford.  59  Marshall  St.,  Rochester,  N.  Y 


POSITIONS  WANTED 


SUPERINTENDENT  transportation ;  open 
for  engagement  after  May  1st ;  12  years' 
experience  working  from  the  bottom  up 
as  motorman,  conductor.  dispatcher, 
trainmaster,  cashier  and  superintendent 
transportation  both  citv  and  interurban. 
A-1  reference.  PW-393,  Elec.  Ry.  Jour- 
nal,  Chicago. 


CARS  FOR  SALE 

i  2 — McKean    Gaso-Electric    Cars. 

I  12 — Differential    20-yd.    Cars. 

i  5— Gasoline   Passenger  Cars. 

I  50 — Freight   Cars. 

I  12 — Electric   Sets. 

I  Get  our  List  and  Prices. 

I  J.  F.  DONAHOO  CO.,  Birmingham,  Ala. 


WANTED 

Direct  Current 

ELECTRIC 
LOCOMOTIVE 

Addreat 

CENTRAL  WAREHOUSE   CO. 

Minnesota  Transfer,  Minn. 


WORRYLESS  ELECTRICAL  REPAIRS 

On  all  kIndR  and  sizen  A.C.  or  DC.  motors  and  Konorators,  starters,  welders,  controllers, 
or  anytninif  electrical.  Quick  shipment  from  stock  material,  of  coils  commutators — 
shafts — bearings,  etc      Rempmbrr  our  iQltlals  stand  for  our  prodnct. 

CAREFUL  \  CCURATE        \T  rORRYLESS 

LEVELAND      ArmATURE        W  ORKS,   Inc. 
EST.  189S  4732-4-6  ST.  CLAIR  AVE.  CLEVELAND  INC.  1918 

I ••"•■■IKIIIIMIIIIIIIIIIIiMIMMItllllll 


April  26,  1919 

Electrio  Railway  Jdurnal 

HiiniiiimiiliriililliriMllillllllililiiitiiiiiiiiiiintlllilllliliiillliliiuiiiiiiiiiiiiii riiiiiiiiriiiitriiiiiririiiiiiMiiiiiiniiiillltllllltlllllliHi^ 

I         ROTARY  CONVERTERS 

1  1 — 300-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  i 

I  370-v.  A.C.,  575-v.  D.C.,  600  r.p.m.  | 

i  I — 200-kw.  Westinghouse  Rotary  Converter,  3-ph.,  60-cy.,  i 

I  370-v.  A.C.,   575-v.  D.C.  | 

1  1 — 150-kvp.   Westinghouse  Rotary  Converter,   2  or   3-ph.,  I 

I  60-cy.,  250-v.  D.C,  720  r.p.m.  | 

I  TURBINE  I 

I        1 — 500-kw.   Westg.  Horizontal,   3-ph.,  60-cy.,   370-v.    (can       | 
I  be   rewound   for   any   standard   voltage),   3600   r.p.m., 

i  with  or  without  condensing  equipment. 

I  ARCHER  &  BALDWIN,  INC. 

I  114-118  Liberty  St.,  New  York,  N.  Y. 

I  Telephone  4337-4338  Rector 

?illHiii(MilllltliiinriiiliitiiiiiiiiriiiiiiHiiiii)iriiiinitiiiiiitiiiiinillillllliiiiliiiiiniiiiiiiiiiuiillitiiiiiiriiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiii 
utiiiiiiiiiiiitiiniitiiiiiiiriiiiiititiiiiiiriiiiiiiiiiiiiiitiiiiiiiiiiiiiirinirtiiiiiiriiiiiitiiilliiiiiitniiiiiiniriiilirilliilHiiiiiiilluiiiiiitiiiutllii'' 

SURFACE  CONDENSERS 

I  1— 8000-sq.ft.  Alberger. 

I  1— 6000-sq.ft.  Wheeler  Cond.  &  "En^g  Co. 

I  3-^000-sq.ft.  Wheeler   Cond.  &  Eng'g  Co. 

i  1— 2900-sq.ft.  Willans-Robinson. 

I  1— 2800-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

1— 1380-sq.ft.  Worthington. 

1— 1200-sq.ft  C.    H.    Wheeler. 

1— 1150-sq.ft.  Wheeler  Cond.  &  Eng'g  Co. 

1—  700-sq.ft.  Wheeler   Cond.   &  Eng'g   Co. 

1—  S25-sq.ft.  Frick. 

MacGovern   &   Company,  Inc. 

114  Liberty  Street,  New  York,  N.  Y. 
Pittsburgh  Office,  498  Union  Arcade  Building 
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FOR  SALE 

Cars 

IS — 30-ft.  Pay- Within  Cars,  Complete, 
2  W.H.  306  Motors,  AA3  Air 
Brakes,  Brill  22-E  Trucks. 
S — 43-ft.  Interurban  Cars,  complete,  4 
G.  E.  57  Motors,  Air  Brakes,  Brill 
27-A  Trucks. 


Motors 

20— G.  E.  1000  Motors,  complete. 
10— W.  H.  12-2A  Motors,  complete. 
20— G.  E.  800  Motors,  complete. 
2 — W.  H.  506  Motors,  complete 

Controllers 

10— K  12  Controllers. 
60— K  1 1  Controllers. 
10— KIO  Controllers. 

W.  R.  Kerschner  Company,  Inc. 

50  Church  St.,  New  York  City,  N.  Y. 


JiliilirilllllliriiiiiniiliiitiiMiuillllllirtlliiiitiiiiiiiilllliliMiuiiiiiiiiiiiiiliiniriMiiiriinilillliiiiiiiiiriiiiiiilllltlliltnilinrililHliltuiiiiin     ^iiiiiMiiiiMiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiitMiiiiiiiniiiiitriliiiliilillMlllillliiiiiiiirMniiiiiiiiiiiiMiiiiiiiiiriiiiiriiiiiiiiiiitiiiiiiiiiiiniiiilllKR 
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I                                             FOR    SALE  I 

COMPLETE  ELECTRIC 
RAILWAY  SYSTEM 

=     1 — General   Electric  direct  current   720  r.p.m..   1200  volt.   167   atnp.  = 

I            Railway   type   Generator   for  belt   drive.     Conaplete   with    switch-  | 

=           board  containing  all  instruments,  incuding:  circuit  breaker.  = 

=     1 — 450     hp.     Fleming:     Harrisburg     double     eccentric     non-releasing-  = 

=           CorlisB    Valve    Engine,    complete    with    spare    parts.       Arranged  = 

i           for    belt    drive    with    sufficient    length    ot   shaft    for    direct    con-  | 

=           nected  generator.     Good   as  new.  = 

=           Approximately   40,000    cypress   cross   ties.      Good   condition.  | 

=     700 — Creosoted  Poles  about  12  in.  x  8  in.  x  40  ft.  = 

=     70,000    ft.   No.    0000    copper   trolley   wire.      Good   as   new.  = 

=     2 — 250  hp.   Scotch  Marine   Boilers,  built   for   160  lb.   working  pres-  = 

i            sure,   complete   with    stack.      Equipped   with   shaking   grates   and  1 

=           extra  oil  burning  furnaces.  | 

I                      A.    MARX  &   SONS,    New  Orleans,  La.  | 
.7iiiiiiriiiiiiiiiiiiiiiiiiiiiiirriiiiiiiitiriiiiiiriiiitiiiiiiiiiiniiiiiiiriiiritiii<iiiiiiiiiiiriiiiiiiiiiii<iiiittiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


j               IMMEDIATE  DELIVERY  \ 

i  Five  new  P.A.Y.E.  double  truck  cars.    Length,  I 

I  4S-ft.    Equipped  with  4GE  Co.'s  247  Motors  and  I 

I  G.  E.  Co.  Air  Brakes.  I 

I  McGUIRE-CUMMINGS    MANUFACTURING    CO.  I 

S                  Cora  and  Truck;  Snow  SweeperM^  Electric  Locontotivtm  I 

I                                    111  Wut  Monroa  Street,  Chicago,   III.  I 

^milHIlllir inilliillllliui i jHlllilliiiiir r i i jiiiiiiiiiiiriiiii iii ii inuiuiiiiruilliiiirriir 
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FOR  SALE 

4  Wason  Paye  Cars 

28  ft.  over  corner  posts 

Standard  0-36  Trucks 

2  Gen.  Elec.  No.  87—60  hp. 

Motors  K-36  Control 

Splendid  Condition 

ELECTRIC  EQUIPMENT  CO. 

CommoDWeith  Bldg..  Philadelphia,  Pa. 


RAILS 


15.000  TONS — NEW  and  RELATERS 
NEW — 12  lb..  16  lb.,  20  lb..  25  lb.,  30  lb.. 
40  lb..  60  lb..  70  lb..  75  lb.,  80  lb.,  85 
lb..   90  lb. 

RELAYERS 30  lb..  35  lb.,  40  lb..  45  lb., 

58  lb..  60  lb.,  70  lb.,  80  lb..  85  lb.,  90 
lb.,  100  lb. 

Fastenlnea,  New  Bolts,  Nnts  and  Spikiw, 
New  Frogs,  Switches,  Crossings  and  all 
accessories.  Carload  and  loss  carload  in- 
quiries and  orders  a  speciaty.  Rails  cat 
to  lengths  for  strnctnral  pnrposee.  At- 
tractive prices.  Immediate  shipmente  from 
stock. 

L.  B.  FOSTER  COMPANY 

Park  Building,  Pittsburgh,  Pa. 


I       Cars,  Rails,  Locomotives, 
I    Cranes, Generators, Turbines, 
Motors,  Machine  Tools, 
Hammers,  Presses 

=  Everything  For 

I         POWER,  RAILROADS,   INDUSTRY, 

I  CONTRACTORS 

I  What  do  you  want  to  Buy  or  Sell? 

I  Write  for  o\a  Bulletin  No.  119. 

I  Our  ESCINEERING  DEPARTMENT  will 
I  Design,  Construct  and  Finance  your 
\  undertakings.     Send  us  particulars. 

I  RAILWAY  &  POWER  EQUIPMENT  CO. 
=  Woolworth  Bldg.,  New  York,  N.  T. 

I  Cable  Address:  "Johnscar"  Code,  Western 
=  Union. 

niitiiiiiiiiMiiiiiiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiii 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Advertisiiis:.   Stre<'t   Car 
Collier.    Inc..    Barron   G. 

Air  Rertiflers 

Holden  &  White.  Ilic. 

iiMohors,  Gny  ..'!•. .     "' 

-  Electric  Service  Supplies  Co. 

-  Holden  &  Wliite.  Inc. 
-■    Ohio    Brass    Co. 

";    We.stineliouse  Elec.    &  M.   Co. 

ksli   storage   Tanlig.   Cast   Iron 

"-    Green  Engineering  Company 

Automobiles  and  Buses 

Brill  Co.,  The  J.   G. 

Axle  Straighteners 

Columbia  M.  W.  &  M.  I.  Co. 

Axles,  Oar  Wheel 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  J.  G. 

Carnegie  Steel  Co. 

National    Railway    Appliance    Co. 

St.  Louis  Car  Co. 

Standard  Steel  Works  Co. 

Westlnghouse   Elec.    &  M.  Co. 

Babbitting   Devices 

Columbia  M.  W.  &  M.  I.  Co. 

Badges  and  Buttons 

Electric   Service   Supplies  Co. 
International   Register  Co..    The 

Batteries,   Dry 

Nichols-Lintem  Co. 

Batteries,  Storage 

Electric   Storage   Battery  Co. 

Bearings  and  Bearing  Metals 

Bemis  Car  Tnick  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
More-Jones  Brass  &  Metal  Co. 
St.  Louis  Car  Co. 
Westlnghouse  Elec.  &  M.  Co. 

Bearings,   Center   and    Roller   Side 

Holden  &  White.  Inc. 
Bells  and   Gongs 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,  Rail 

Reading  Specialties  Co. 
Niles-Bement-Pond  Co. 
Zelnicker,  Walter  A..  Supply  Co.. 
Inc. 

Boilers 

Bal)cock  &  Wilcox  Co. 

Boiler  Tubes 

National  Tube  Co. 

Bond  Teeters 

American  Steel  &  Wire  Co. 

Bonding  Apparatus 

American   Steel   &   Wire  Co. 
Electric  Railway  Improvement  Co. 
Elec-tric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Bonds,  Rail 

American  Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
Weatinghouse  Elec.  &  K.  Co. 

Boole   Publishers 

McGraw-Hill   Book  Co.,   Inc. 

Boring  Tools,  Car  Wheel 
Niles-Bement-Pond   Co. 

Controller  Regulators 

Electric   Service   Supplies  Co. 

Brackets  and  Cross  Arms   (See  also 
rale«,    Ties,  Posts,   Etc.) 
Bates  Expanded  Steel  Truss  Co. 
Hubbard  &  Co. 
Liiulsley  Bros.  Co. 
Ohio  Brass  Co. 

Brake  Adjusters 

Holden  &  White.  Inc. 
Westlnghouse  Traction  Brake  Co. 

Brake  Shoes 

Amcr.  Brake  Shoe  &  Fdry.  Co. 
Barbour-Stockwell  Co. 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Cai-eo. 


Brakes.    Brake    Systems    and    Brake 
Parts 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

General  Electric  Co. 

Holden  &  White.  Inc. 

National  Brake  Co. 

St.  Louis  Car  Co. 

Safety  Car  Devices  Co. 

Westinghouse  Traction  Brake  Co. 

Bricks,  Fire 

Green  Engineering  Co. 

Brooms,   Track,  Steel  or   Rattan 

Paxson  Co.    J.  W. 
Zelnicker.  Walter  A..  Supply  Co.. 
Inc. 

Brushes,  Carbon 

General   Electric  Co. 
Jeandron.   W.  J. 
Morgan  Crucible  Co. 
United  States  Graphite  Co. 
Westinghouse  Elec.  &  M.  Co. 

Brushes.   Graphite 

United  States  Graphite  Co. 

Brush  Holders 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 

Buckets 

Blaw-Knox   Company 

Bushings,    Case    Hardened    &    .Man- 
ganese 

Bemis  Car  Truck  Co. 

Cables.      (See  Wires  and  Cables.) 
(See    Brushes, 


Carbon    Brushes. 
Carbon.) 


Car  Equipment.  (For  Fenders, 
Heaters,  Registers,  Wheels, 
etc. — See   those    headings. 

Car  Trimmings.  (For  Curtains, 
Registers,  Doors,  Seats,  etc. — 
See   those   iieadlngs.) 

Car  Panel  Safety  Switches 

Westinghouse  Elec.  &  Mfg.  Co. 

Cars,  Passenger,  Freight,  Express, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  6. 
Kuhlman  Car  Co.,  G.  C. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Self-Propelled 

Electric   Storage   Battery  Co. 
General  Electric  Co. 

Castings,     Brass,     Composition     or 
Copper 
Anderson  Mfg.  Co..  A.  &  J.  M 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
More- Jones  Brass  &  Metal  Co. 

Castings,  Gray  Iron  and  Steel 

American    Steel    Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co.  , 

Standard  Steel  Works  Co. 

Castings,  Malleable  and  Brass 

Amer.   Brake  Shoe  &  Fdry.  Co. 
Bemis  Car   Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 

Electric    Service   Supplies   Co. 
Holden    &    White.    Inc. 
Kerschner  Co..  Inc.,  W.  E. 
<Jhio   Brass  Co. 
Wood    Co..    Chas.    N. 

Change  Carriers 

Mctiill  Ticket  Punch  Co. 

Circuit  Brtukers 

Automatic        Recloslng       Circuit 

Breaker  Co. 
The  Cutter  Electrical  &  Mfg.  Co. 
General  Electric  Co. 
Westlnghouse  Elec.  &  Iftg.  Co. 

Clamps  and  Connectors  for  Wires 
and  Ciibles 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Electric  Service  Supplier  Co. 
Eureka  Co. 


General  Electric  Co. 
Hubbard   &  Co. 
Ohio   Brass   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Cleaners  and  Scrapers  Track — 
(.See  also  Snow-Plows,  Sweep- 
ers and  Brooms.) 

Brill  Co..  The  J.  G. 
Ohio   Brass  Co. 

Clusters    and    Sockets 

General  Electric  Co. 

Coal  and  Ash  Handling — (See  Con- 
veying and  Hoisting  Machin- 
ery.) 

Coll  Banding  and  Winding  Ma- 
chines 

Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service   Supplies  Co. 

Coils,  Armature  and  Field 

Cleveland  Armature  Works. 
Columbia  M.  W.  &  M.  I.  Co 
D  &  W  Fuse  Co. 
GJeneral  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Rome  Wire  Co. 
Westinghouse  Elec.   &  M.  Co. 

Coils,  Choke  and  Kicking 

Electric   Service   Supplies  Co. 
General    Electric  Co. 
Westinghouse  Elec.  &  M.  Co. 

Coin-Connting  Machines 

International   Register   Co..    The 

Commutator  Slotters 

Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wood   Co..   Chas.   N. 
Commutator   Truing   Devices 
(Seneral  Electric  Co. 

Commutators  or  Parts 

Cameron   Electrical   Mfg.  Co. 
Cleveland  Armature  Works. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka   Co. 
Cfeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Compressors.  Air 

Chicago  Pneumatic  Tool  Co. 
General   Electric  Co. 
Westinghouse   Trac.   B.   Co. 

Concrete   Mixers 

Blaw-Knox  Co. 

Condensers 

General   Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Connectors,    Solderless 

Westinghouse  Elec.  &  Mfg.  Co. 

Controller  Fingers 

Eureka  Co. 

Trigger  Lock  Reversible  Controller 

Finger 

Controllers  or  Parts 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka   Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Controlling   Systems 

Cieneral   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Converters,  Rotary 

General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Conveyors  Belt 

Portable  Machinery  Co. 

Conveyors,  Coal  A  Ash 

Portable  Machinery  Co. 

Conveyors,   Portable 

Portable  Machinery  Co. 

Conveying    and    Hoisting   Machinery 
Columbia  M.  W.  &  M.  I.  Co. 

Green   Engrg.  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 

Brill  Co..  The  J.  G. 
Electric  Senrice  Supplies  Co. 
International  Register  Co.,  The 
Samson    Cordage    Works. 

Cord  Connectors  and  Couplers 

Electric  Service  Supplies  Co. 
Samson  Cordage  Works. 
Wood  Co..  Chas.  N. 

Couplers.  Car 

Brill  Co.,   The  J.   G. 
Ohio-  Brass  Co. 
Van  Dorn  Coupler  Co. 
Westinghouse  Trac.  B.  Co. 


Cranes 

Toledo    Bridge   &   Crane  Co..    The 


Creosoting. 
lives.) 


(See    Wood    Preserva- 


Cross  Arms.       (See  Brackets) 

Crossing    Foundations 

International   Steel    Tie   Co. 

Crossing      Signals.         (See      Signals, 
Crossing) 

Crossings,      Track.         (See      Track, 
Special   Work) 

Culverts 

Armco     Iron    Culvert     &    Flume 

Mfgrs.  Assn. 
Canton  Culvert  &  Silo  Co. 

I    Curtains  and  Curtain  Fixtures 

Brill  Co.,   The  J.  G. 
Electric  Service  Supplies  Co. 
St.   Louis  Car  Co. 

Dealers'   Machinery 

Archer   &   Baldwin 
Cleveland   Armature  Wks. 
Electric  Equipment  Co. 
Foster  Co..  L.   B. 
Griswold  Machine  Co.,  (?«o.  M. 
Hyman   Michaels  Co.. 
MacGovem   &  Co..   Inc. 
Zelnicker  Supply  Co.,  Inc.. 
Walter  A. 

Derailing  Devices.      (See  also  Track 
Works ) 
Cleveland  Frog  &  Crossing  Co. 

Destination  Signs 

Columbia  M.  W.  &  M.  I.  Co. 
Electric    Service    Supplies   Co. 

Detective  Service 

Wish  Service.  Inc.,  P.  Edward 

Dogs,  Lathe 

WiHiams  &  Co..  J.  H. 

Door  Operating  Devices 

Consolidated  Car  Heating  Co. 
National    Pneumatic   Co..   Inc. 
Safety  Car  Devices  Co. 

Doors  and   Door  Fixtures 
Brill  Co.,  The  J.  6. 
General   Electric  Co. 
Hale  &  Kilburn  Corp. 

Doors,   Folding   Vestibule 

National  Pneumatic  Co.,  Inc. 

Draft  Rigging.      (See  Couplers) 
Drills,   Track 

American  Steel  &  Wire  Co. 

Chicago  Pneumatic  Tool  Co. 

Electric  Service  Supplies  Co. 

Niles-Iiemenl-Pond   Co. 

Ohio  Brass  Co. 

Dryers,  Sand 

Electric   Service  Supplies  Co, 
Zelnicker  Supply  Co,.   Walter  A... 
Inc. 

Electrical  Wires  and  Cables 

Roebling's  Sons  Co.,  J.  A. 

Engineers,     Consulting,     Contracthig 
und    Operating 

Archbold-Brady  Co. 
Arnold  Co.,    The 
Byllesby  &  Co..  Inc.,  H.  M. 
Ford   Bacon    &    Davis 
Hoist.    Englchardt   W. 
Republic   Engineers.   Inc. 
Richey.   Albert    S. 
Sanderson  &  Porter 
Scofiekl   Engineering  Co. 
Stone  &  Webster 
White  Companies^  The  J.  G. 
Woodmansee   &   Davidson   Engi- 
neering Co. 

Engines,  Gas  and  Oil 

Westinghouse  Elec.  &  Mfg.  Co. 

Engines,   Steam 

Westinghouse  Elec.  &  Mfg.  Co. 

Fare  Boxes 

Brill  Co..  The  J.  G. 
International   Register  Co..    The 
National  Railway  Appliance  Co. 

Fences,     Woven     Wire     and     Fence 
Posts 

American  Steel   &  Wire  Co. 
Page  Steel  &  Wire  Co. 

Fenders  and  Wheel  Guards 

Bnll  Co.,  The  J.  Q. 

Electric   Service  Supplies   Co. 

Star  Brass  Works. 

Fibre  and  Fibre  Tubing 

Westinghouse  Elec.  &  Mfg.  Co. 
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What  Leadership  Means 

To  be  universally  acknowledged  throughout  the  world  as  the  leader 
in  a  field  in  which  there  is  opportunity  for  so  much  variation  in  quality 
as  in  electrical  measuring  instruments,  and  to  hold  that  lead  practically 
from  the  beginning  of  the  industry  to  the  present  day.  is  an  acknowledge- 
ment of  supremacy  beyond  all  question  or  dispute. 


Model  341 
A.  C.  and  D.  C.  Voltmeter 

One  of  the  Portable  Electrodjmamometer 
Group,  which  also  includes  Model  310  Single 
Phase  and  D.C.  Wattmeter.  Model  329  Poly- 
phase Wattmeter,  and  Model  370  A.C.  and 
D.C.  Ammeter. 

The  characteristics  of  the  group  are  extreme  accuracy 
(guaranteedjwithin  one-fourth  of  1%  of  full  scale  value), 
adaptability  for  use  on  circuits  of  any  commercial  fre- 
quency and  any  wave  form,  great  overload  capacity, 
low  moment  of  inertia,  effective  damping  and  shielding, 
and  the  legibility  and  remarkable  uniformity  of  the 
hand-calibrated  scales. 


Indicating  ^^enU 

are  today  the  standard  of  the  world.  The  original  instruments  invented 
by  Dr,  Edward  Weston  established  the  science  of  electrical  measure- 
ment as  it  is  known  and  practiced  today,  and  practically  every  advance 
in  the  science  has  emanated  from  this  Company. 

Weston  Indicating  Instruments  include  a  great  variety  of  groups  for 
portable  or  switchboard  service  on  A.C.  or  D.C.  Circuits,  Instruments 
designed  expressly  for  testing  and  laboratory  use,  for  motor  car  and 
boat  electrical  systems,  and  many  others  for  special  purposes.  Write 
for  Bulletins  or  Catalogs  describing  those  which  interest  you. 

Weston  Electrical  Instrument  Company 

21  Weston  Ave.,  Newark,  N.  J. 


New    York 

Cleveland 

('hicago 

Toronto 

London 

I'hlladelphia 

St.   Louis 

Richmond 

CtUary,   Alta. 

Rio  de  Janeiro 

Buffalo 

Minneapolis 

Miami    Fla. 

Mexico,   City 

Copenhagen 

I'ittsbLirgh 

Denver 

Montreal 

Havana 

Florence.   Italy 

Boston 

San  Francisco 

Halifax 

Buenos   Aires 

Johannesburg,  S 

Detroit 

Seattle 

Winnipeg 

Santiago,   Chile 

Auckland 

Cincinnati 

New  Orleans 

Vancouver 

Valparaiso,    Ciiile 

Sydney 

uiiiiiiMiniiiiiiiiiiriniiiiiiitiiiiiii'iniiiiiiiiiiiiiMiiitiiiiiiuiiiiiiiiiiii iriiiiiiniiiirniiiiiiiiiiiKiiiiiiiriiiiiiiininiiiitiiiiiiiiiiiiiiiin^      Hi">>))ti>"iiii""iiiiii"i>iii"i>i""ii"i"i>"iii>">ii"i>>i"t>>i"iiiMitiiii"i>>ii"t"""i"HiiiiuiiiliiiiiiiniiililiiiiiitliiUiiiiiitiiiiiiliitS 


Announcing  Our  New  Product 

Enamel 
Magnet  Wire 


To     those     interested     in 
Enamel  Magnet  Wire  we 
beg  to  announce  our  new 
line  of  Enamel  Magnet  Wire, 
either  plain,  or   with   silk  or 
cotton  covering. 

We  invite  correspondence, 
and  will  send  samples  and 
prices  on  request. 


Independent  Lamp  &  Wire  Co.,  Inc.      S 

OFFICES:  FACTORIESi  I 

1737  Broadway,  Now  York  York,  Pa.,  and  Weehawken,  N.  J.     I 


Get  those  coils  back  into  service — quick! 

Don't  let  LABOR  SHORTAGE  hold  them  up  in  your 
coil  department.  You  can't  get  more  men — but  you  can 
save  time  and  money  by  sending  the  coils  to  us  for  re- 
insulation  with 

SALAMANDER 
Pure  Asbestos 

We    will    return    them    promptly — better    insolated    and    more 
durable  than  when  new. 

"Salamander"    asbestos    wire    excels    in    insulating:    value    and 
cannot  bum  out  under  the  severest  overload. 

Leading:  electric  railways  are   our  beet  customers. 
Write  n»  for  details  now 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES :  FACTORIES : 

1737  Broadway,  New  York       York,  Pa.,  and  Weehawken,  N.J. 
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firld   C«il8.      (See  Colls) 

filters.  Water 

Scaife  &  Sons  Co.,  Wm.  B. 

JPIoodllEhts 

Electric  Service  Supplies  Co. 

JFIoorinK    Composition 

American  Mason  Safety  Tread  Co. 

Forgings 

Carnegie    Steel    Co. 
Eureka  Co. 

Standard  Steel  Works  Co. 
Williams  &  Co..  J.  H. 

Frogs,    Track.       (See    Track    Work) 
Furnaces,      (See  Stokers) 

Fases  and  Fuse  Boxes 

Columbia  M.  W.  &  M.  I.  Co. 
D  &  W  Fuse  Co. 
General   Electric  Co. 
Westingliouse  Elec.  &  Mfp.  Co. 

Fuses,   Reflllable 

Columbia  M.  W.  &  M.  I.  Co. 
General   Electric  Co. 

(Galvanizing 

Cattic,  Jos.  P..  &  Bros. 

(Gaskets 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 

(Gas  Producers 

Westinghouse  Elec.  &  Mfg.  Co. 

•Gages,  Oil  and  Water 

Ohio   Brass  Co. 

-Gates,  Car 

Brill  Co.,  The  J.  G. 

<>anges 

Fairbanks  Co..   The 

4Sear  Blanks 

Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

(Gears  and  Pinions 

Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service   Supplies  Co. 
Kerschner  Co.,   Inc.,    W.    R. 
National  Railway  Appliance  Co. 
Nuttall   Co.,   R.   D. 

Generating  Sets,  Gas-Eleetric 

General   Electric  Co. 

Generators 

General    Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Gongs.       (See   Bells  and   Gongs) 

Graphite 

Morgan  Crucible  Co. 

Greases.      (See   Lubricants) 

Grinders   and    Grinding   Supplies 
Metal    4   Thermit   Corp. 
Railway  Track-work  Co. 
Indianapolis  Prog  &  Switch  Co. 

(Grinding   Blocks  and   Wheels 

Railway  Track-work  Co. 

iGuards,  Trolley 

Electric  Service  Supplies  Co. 
Oliio  Brais  Co. 

Jlarps,  Trolley 

Anderson  M.  Co..  A.  &  J.  M. 
Electric   Service   Supplies  Co. 
More- Jones  B,   &  M.   Co. 
Nuttall  Co.,   B.   D. 
Star  Brass  Works. 

Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Beaters,  Car    (Klectric) 

Consolidated   Car   Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Holden    &    White.    Inc. 
Smith  Heater  Co..  Peter 

Heaters,  Cor,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Holden  A  White.  Inc. 
Smith   Heater  Co.,  Peter 

Heaters,   Car    (.Stove) 

Ellectric  Service  Supplies  Co. 
Holden   Sc   White,   Inc, 
Smith  Heater  Co,,  Peter 

Hoists  and   Lifts 

Columbia  M.  W.  &  M.  I.  Co. 
Ford  Chain  Block  &  Mfg.  Co. 
Niles-Bcmcnt-Pond    Co. 
Toledo   Bridge  &  Crane  Co.,   The 

Hose,  All   Kinds 

Fairbanks  Co.,   The 

Hose,   Bridges 

Ohio  Brass  Co. 

Hose,  Pneumatic  and  Fire 

Westinghouse   Traction  Brake  Co. 

Hydraulic  Machinery 
NUeS'Bemeut-Pond  Co. 


WHAT  AND  WHERE  TO  BUY 


Inspection 

Electrical  Testing  Lab's. 

Instruments,       Measuring,       Testing 
and   Recording 

Economy  Electric  Devices  Co. 
General   ]?Iectric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston    Elec'I    Instrument    Co. 

Insulating  Cloth,  Paper  and  Tape 
(General    Electric   Co. 
Standard  Woven  Fabric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulation.       (See    also    Paints) 
Anderson  M.   Co..   A.   &  J.  M. 
Drew  Electric  &  Mfg.  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Holden  &  Wliite,  Inc. 
Mitchell-Rand   Mfg.   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 


Lumber.      (See  Poles,  Ties,  etc.) 

Machine    Tools 

Columbia  M.  W.  &  M.  I.  Co. 


(See    also    Line    Ma- 


Insulators, 
tertal) 

Anderson  M.  Co.,  A.  &  J.  M. 
Electric   Service  Supplies   Co. 
General   Electric  Co. 
Otiio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulator  Pins 

Electric   Service   Supplies  Co. 
Hubbard  &  Co. 

Insurance,   Fire 

Marsh   &  McLennan 

Jacks.     (See  also  Cranes,  Hoists  and 
Lifts) 

Brill  Co..  The  J.  G-. 
Buckeye  Jack   Mfg.  Co. 
Columbia  M.  W.  &  M,  I.  Co. 
Lackawanna  Steel  Co. 
National  Ry.  Appliance  Co. 
Templeton,  Eenly  Co..  Ltd. 

Joints,  Rail 

Carnegie  Steel  Co. 
Lackawanna  Steel  Co. 
Rail  Joints  Co. 
Reading  Specialties  Co. 
Zelnicker   Supply  Company,    Inc., 
Walter  A. 

Journal  Boxes 

Bemis  Car  Truck  Co. 
Brill  Co.,  J.  G. 

Laboratory 

Electrical  Testing  Lab's. 

Lamp  Guards  and  Fixtures 
Anderson  M.  Co.,  A.  &  J.  M, 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps.  Arc  and  Incandescent.     (See 
also  Headlights) 
Anderson  M.  Co.,  A.  &  J.  M. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,  Signal  and  Marker 
Nichols-Lintem  Oo. 
Ohio  Brass  Co. 

Ijanterns 

Fairbanks  Co..  The 

Lathe  Attachments 
Williams  &  Co.,  J.  H. 

I.Athe8,   Car   Wheel 

Niles-Bement-Pond  Co. 

Lighting  Regulators,   Car 
Holden  &  White,  Inc. 

LIghtnhig  Protection 

Anderson  M,  Co,,  A,  &  J.  M 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio   Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Line  Material.       (See  also  Brackets, 
Insulators,    Wires,    etc.) 
Anderson  M.  Co.,   A,  &  J    M 
Columbia  M.  W.  &  M.  I    Co 
Drew  Electric  &  Mfg.  Co. 
Electric  Service  Supplies  Co. 
Eiu-eka  Co. 
General   Electric  Co 
Holden   A  White,   Inc, 
Hubbard  &  Co. 
More  Jones   B.    &   M.   Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Locomotives,   Electric 
Brill  Co..  The  J.  G. 
General    Electric  Co. 
McGuire   Cummings   Mfg.   Co 
Westinghouse  Elec.  &  Mfg.  Co. 

Lubricating  Engineers 

Galena-Signal  Oil  Co. 
Lubricants,   Oil   and   Grease 

Galena-Signal  Oil  Ck>. 


Machine  Shop  Supplies 

Fairbanks   Co.,    The 

Machine   Work 

Columbia  M,  W.  &  M.  I.  Co. 
Holden  &  Wliite,  Inc. 

Metal   Tokens 

Scovill  Mfg.  Co. 

Meters,    Car,    Watt-Hour 

Economy  Electric  Devices  Co. 

Meters.       (See  Instruments) 

Electric  Service  Supplies  Co. 
Wood  Co.,  Chas.  N. 

Mirrors   for  Motormen 

Drew  Elec.  &  Mfg.  Co. 

Motors,  Electric 

Westinghouse  Elec.  &  Mfg.  Co. 

Nuts  and  Bolts 

Barbour-Stockwell   Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Hubbard  &  Co. 
Lackawanna  Steel  Co. 

Oil  Storage  Systems 

Gilbert  &  Barker  Mfg.  Co. 

Oils.      (See  Lubricants) 

Oxy-Acetylene.        (See    Cutting    Ap- 
paratus,   Oxy-Acetylene) 

Packing 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 

Paints  and  Vernlshes.      (Insulating) 

Mitchell-Rand  Mfg.  Co. 

Paints  and  Varnishes  for  Woodwork 

National  Ry.  Appliance  Co. 

Paving  Bricks,  Filler  and   Stretcher 

Nelsonville  Brick  Co. 

Paving  Material 

Am.  Brake  Shoe  &  Fdy.  Co. 
Barrett  Co.,    The 
Nelsonville  Brick  Co. 

Paving  Pitch 

Barrett  Co..  The 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Philon   Pullers 

Columbia  M.  W.  &  M.  I.  Co. 
Electric    Service    Supplies   Co. 
General  Electric  Co. 
Wood  Co.,  Chas.  N. 

Pinions.      (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Pipe 

National  Tube  Co. 

Pipe  Fittings 

Power   Specialty  Co. 
Standard  Steel    Works  Co. 
Westinghouse  Traction  Brake  Co. 

Planers.      (See  Machine  Tools) 

Pliers,  Insulated 

Electric  Service  Supplies  Co. 

Pole  Belnforelng 
Hubbard  &  Co. 

Pole  Sleeves 

Drew  Elec.  &  Mfg.  Co. 

Poles  and  Ties,  Treated 

Lindsley   Bros.   Co. 
Page  &  Hill  Co. 
Talentine-Clark  Co. 

Poles  Metal  Street 

Bales   Expanded   Steel   Truss   Co. 
Hubbard  &  Co. 

Poles       Ties      Posts      Pillnc      and 
Lumber 
Carney  &  Co.  B.  J. 
Lindsley  Bros.  Co. 
Page  4  Hill  Co. 
Valentine-Clark  Co. 
White  Marble  Lime  Co. 

Poles  Trolley 

Columbia  M.  W.  4  M.  1    Co 
Ele<:tric  Service  Supplies  Co. 
National  Tube  Co. 
Nuttall  Co..   R.   D. 

Poles,  Tubular  Steel 
National   Tube  Co. 


Power  Saving   Devices 

Arthur     Power-Saving     Recording 

Co. 
Economy   Electric  Devices  Co. 

Pressure  Regulators 

General    Electric  Co. 

Ohio   Brass  Co. 

Westinghouse  Elec.   4  Mfg.  Co. 

Punches,   Ticket 

Bonney-Vehslage   Tool  Co, 
International  Register  Co..  The 
McGill    Ticket    Punch    Co. 
Wood  Co.,   Chas.    N. 

Purifiers,    Feed    Water 

Scaife  &  Sons  Co.,  Wm.  B. 

Rail  Grinders.       (See  Grinders) 

Railway  Safety   Switches 

Westinghouse  Elec.  &  Mfg.  Co. 

Rail  Welding.         (See    Brazing    and 
Welding  Processes) 

Rails,  Steel 

Carnegie  Steel  Co. 

Ralls,   Relaying 

Zelnicker.   Walter  A.,   Supply  Co,, 
Inc. 

Rattan 

Brill   Co.    The  J.   G. 
Electric  Service  Supplies  Co. 
Hale   &   Kilburn   Corp. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders,  Power  Saving 

Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fittings 
Brill   Co.,   The  J.   G. 
Electric    Service    Supplies   Co. 
Exell  Mfg.  Co..   The 
International  Register  Co..   The 
Rooke   Automatic  Register   Co. 

Reinforcement,   Concrete 

American  Steel   4  Wire  Co. 
Carnegie  Steel  Co. 

Repair  Shop  Appliances.       (See  also 
Coil      Banding      and      Winding 
.Machines) 
Columbia  M.  W.  4  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Repair  Work.      (See  also  Colls) 
Cleveland    Armature    Works 
Columbia  M.  W.  4  M.  I.  Co. 
General   Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Westinghouse  Elec.  4  Mfg.  (3o. 

Replacers,   Car 

Columbia  M.  W.  4  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Reading  Specialties  Co. 

Resistance,  Grid 

Columbia  M.  W.  4  M.  I.  Co. 

Ellcon   Co. 

Resistance,   Wire   and   Tube 

General  Electric  Co. 
Westinghouse  Elec.  4  Mfg.  Co. 

Retrievers,    Trolley.       (See    Catchers 
and  Retrievers,  Trolley) 

Rheostats 

Elloon  Co. 
(Jeneral   Electric  Co. 
I        Westinghouse  Elec.  4  Mfg.  Co. 

Roofing,  Building 

Barrett  Co..  The 

Sanders,  Track 

Brill  Co..  The  J.  6. 
Columbia  M.  W.  4  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Holden   4  White.  Inc. 
Nichols-Lintem  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Sash  Fixtures,  Car 

Brill  Co.,  The  J,   G. 

Sash  Metal,  Car  Wbidow 
Hale  4  Kilburn  Corp. 

Scrapers,  Track.      (See  Cleaners  and 
Scrapers,  Track) 

Seats  Car.      (See  also  Rattan) 
Brill  Co..    The  J.   G. 
Hale  &  Kilburn  Corp. 
St.  Louis  Car  Co. 

Second-Hand  Equipment 

Archer  4  Baldwin 
Cleveland  Armature  Wks. 
Duquesne  Elec.  4  Mfg.  Co. 
Electric  Equipment  Co. 
Exell   Mfg.  Co..   The 
Foster  Co..  L.  B. 
Oriswold  Machine  Co..  G.   M. 
Hyman  Michaels  Co. 
MacGovem  4  Co..  Inc. 
Zelnicker  Supply  Co..  Inc..  Walter 
A. 

Shades.  Vestibule 
Brill  Co..  The  J.  G. 

Shovels 

Fairbanks  Co..   Tile 
Hubbard   4  Co. 
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The  Modern  Way  of  Tamping  Ties 


lFYti)KtAREMIH¥IIHTHEMM10Dll: 

THEYVILL  NOT  SLEEP 

mo  POPPIES  GROV  IN  FL^NDER*^  FIELDS 


American  Brake  Shoe  &  Foundry  Co. 

30  Church  Street,  New  York 
332  S.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


"Imperial"  Tie  Tamping  Outfits 

have  set  a  new  standard  in  economy,  speed 
and  quality  of  ballast  tamping.  You  can  also 
cut  asphalt  or  tear  up  concrete  paving. 

Bulletin  9023 

Ingersoll-Rand  Company 


1 1   Broadway 
New    York 


165  Q.  Victoria  St. 
London 

103-TT 


•iiilinillllllllillllilliiiiliniiiiiniiiiiiirillllllllllliiiiiiiiilllllllflliiHiiiiiiiiiiiniMiiiiiriiiniiiiiiiiiiiniriiiiliiiiiutiiiiiiiiiiiiiiiiiiUiiiiiiR      niiiiiiniiiiniiiiiiilllllllllimillllllllllllillllliiiliiiiliiliiintlllinilllllllilliiliiHillillliiinilllllllllluiiliiiiMiiniiiiiiiiiiriiiiiiiiliiriiMiir 
£iiiliiiiiiitiiiiiiiiniiililiiMiiiiiriiiilirllli<iiiiiiiiiiiiiiiiiiiiiiiitniiitiiiiiiiiiiiiniiiiilliiiiliiiliilillllliiii)miiiiilililliiiiiiiiuiiiiiHiiiiiH^     •jtriiiiiitriiiiilrliliiililliliiiiiiriiiiiMiNiiitliiiiiiilllllliillllliiiiiiiiriiiiiiiiiiiiiiliilllliirlllluilliiiiiiniiiiiiiiiiiiiiiiluiiiniiillllliilHlllP:. 


THE     MORGAN     CRUCIBLE 
COMPANY 

Main  Office  and  Fcptory: 
519  West  ;i8th  St..  New  York  City. 
niSTRICT    AGENTS:    Lewis* 
r<om.  PtiUadelplila.  Electrical  En- 
ulneerlng  *  Mfg.  Co  ,  Pittsburgh. 
\\  .  T..  Rose  Equipment  Co.,  Si, 
I.O'it'*.  Mo  Her7,og   Electric  & 
Engineering  Co.,  San  Francis-  *  ^ 
CO.  Cal.  VV.  R.  Hendrey  Co  .  /  S 
Seattle.  Wash.  Charles  Farn-Cf  i^ 
ham.  I.os  Angeles,  cal.  JKk^« 


illl 


The  Kalamazoo  Trolley  Wheels 


Tiiiiiiu.iJiTTii//iinmJ 


have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  ■WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  wr'te  us — the  LARGEST 
EXCLUSIVE  TROLLEY'  WHEEL 
MAKERS    IN   THE   WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO,   MICH.,   U.   S.  A. 


.iiiiiiiiiMiiiiiiiHiiiininiiiiiiiiiiiiiiiiiiiiniiiiiuitiiiiniiiiniiiiiiiiiiiiiiiiiiiiiitiiiiiiniiiiiiiiiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii      riiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniiiiiitiiiimiiinriiHiiiiiiiiiiiiiniiiitiiiiiirtiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiHiiiiiniiiiirriiiiniiiiitiiiii; 
iJiniiiiiiiiiiiiiiiininiuiiiiniiMrniiiuniiiriMiniiiiiniriiiiiirriiiiiiiiiiiii:*tiiniiiiiiiifiiiHimiiiiiiiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiu     uHiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiiiiiiiiiiiniirtiiiiniiiiiiriiiiiiiiiiiiniiitiiiiiiiimHiiiiiiiiMiiiiiiiiiiiiiiiiiriiiiriiitiiiiiiuinuiiiiirriiiiniii^ 


B.  A.  Hegeman,  Jr..  Proeident;  Charles  C.  Castle,  First  Vice-President; 
Fred.  C.  J.  Deli,  Secretary:  Harold  A.  Hrgeman,  Vlce-Prtsldant  and  Treas- 
urer, Fred  C.  Dunham.  Assistant  to  President.  W.  C.  Lincoln,  Engineer. 


BUY  VICTORY  BONDS 


NATIONAL  RAILWAY 
APPLIANCE  COMPANY 

50  East  42d  St.,  NEW   YORK  CITY 

Hegeman-Castle  Corporation,  Chicago 
National  Railway  Appliance  C'o..  Washlneton,  D.  C. 

RAILWAY  SUPPLIES 

Sellinft  Agents  for  Tool  Steel  Gears  and  Pinions,  Johnson  Fare  Boxes, 
Perry  Side  Bearings,  Hartman  Centerint^  Center  Plates,  Vulcan 
One- Man  Kerosene  Furnace,  Garland  Ventilators.  Electric  Arc 
Welders,  High  <;iass  Railway  Varnishes  and  Enamels. 

Special  Agents  lor  Tool  Steel  Gear  &  Pinion  Co..  Johnson  Fare  Box  Co. 
C.  *  C.  Electric  &  Mfg.  Co.,  Holden  &  White,  Inc.  General  Agents  lor 
Anglo-American  Varnish  Co.  Eastern  Agents  for  Union  Fibre  Co. 


1  iruBPC/vKf^jni  liiii  jutM  wj  iJif. 
:  mo  paiiK  ai«»  in  riA.M»6  t^i^ 

More-Jones  Brass  &  Metal  Co. 

St.  Louis.  Mo.»  U.  S.  A. 
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Shovels,  Power 

Blaw-Knox  Co. 

Stffnals,  Car  Marker 

Nichols-Lin  tern  Co, 

Sisrnals,  Car  Starting 

Consolidated  Car   Heating  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co.,  Inc. 

Signal  Systems,  Block 

Electric  Service  Supplies  Co. 
Federal  Signal  Co. 
U.  S.   Electric  Signal  Co. 
Wood  Co.,  Chas.  N. 

Signal   Systems.   Highway  Crossing 

U.  S.  Electric  Signal  Co. 

Slack   Adjusters 

(See  Brake  Adjusters) 

Slag 

Carnegie  Steel  Co. 

Sleet  Wheels  and  Cntters 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Columbia  M.  W.  &  M,  I.  Co. 
Drew   Electric  &  Mfg.  Co. 
Holden  &  White.  Inc. 
More-Jones  Brass  &  Metal  Co. 
Nuttall  Co..  B.  D. 

SnoW'Plows.    Sweepers   and   Brooms 

Brill  Co.,  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
McGuire-Cummings  Mfg.  Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Spikes 

American  Steel  &  Wire  Co. 
Fairbanks  Co..  The 
Lackawanna  Steel  Co. 

Splicing  Compounds 

Standard  Woven  Fabric  Co. 
Weelinghouse  Elec.  &  Mfg.  Co. 

Splicing  Sleeves.  (See  CMamps  and 
Connectors) 

Springs,  Car  and  Truck 

American   Steel   Foundries 
American   Steel  &  Wire  Co. 
Berais  Car  Truck  Co. 
BriU  Co..  The  J.  G. 
Standard  Steel  Works  Co. 

Sprinklers,  Track  and  Road 

Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Steps,  Car 

American  Mason  Safety  Tread  Co. 
Universal  Safety  Tread  Co. 

Stokers,   Mechanical 
Babcock  &  Wilcox  Co. 
Green  Engrg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Storage    Batteries.       (S«e   Batteries, 

Storage) 

Strand 

Koebling's  Sons  Co..  J.  A. 

Straps,  Car,   Sanitary 
Holden  &  White.  Inc. 

Structural   Iron..     (See  Bridges) 


WHAT  AND  WHERE  TO  BUY 


Turnstiles 

I       Percy  Mfg.  Co., 


Inc. 


Superheaters 

Babcock  &  Wilcox  Co. 
Locomotive  Superheater  Co. 
Power  Specialty  Co. 
Sweepers,  Snow.      (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch   Stands 

Indianapolis    Switch    &    Frog   Co. 
Ramapo  Iron  Works 

Switches,  Lock 

Weiss  Switch  Lock  Co. 

Switches,  Track.  (See  Track  Spe- 
cial Work) 

Switches  and  Switchboards 

Anderson  Mfg.  Co..  A.  &  J.  M. 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Nichols-Lintem  Co. 
Weetinghouse  Elec.  &  Mfg.  Co. 

Tampers,   Tie 

Ingersoll-Rand  Co. 

Tanks  Ash  and  Cold  Storage 

Green   Engineering  Co. 

Tanks  Oil  Storage 

Gilbert  &   Barker  Mfg.  Co. 

Tapes  and  Cloths.  (See  Insulating 
Cloth,  Paper  and  Tape) 

Telephones  and   Parts 

Electric  Service  Supplies  Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instruments.  (See  Instru- 
ments. Electrical  Measuring, 
Testing,  etc.) 

Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Holden  &  White.  Inc. 
Hallway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting  Tools 
WilUams  &  Co..  J.  H. 

Ticket  Choppers  and  Destroyers 

Electric  Service  Supplies  Co. 

Ties,  Mechanical 

Dayton  Mechanical  Tie  Co. 

Ties  and  Tie  Rods,  Steel 

Barbour-Stockwell  Co. 
Carnegie  Steel  Co. 
International  Steel  Tie  Co. 


Ties,  Wood  Cross. 
Posts,  etc.) 

Tool  Holders 

WiUiams  &  Co.,  J.  H. 

Tool  Steel 

Carnegie  Steel  Co. 


(See  Poles,  Ties, 


Tools,  Track  and  Miscellaneous 

American  Steel  &  Wire  Co. 
Chicago  Pneumatic  Tool  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Fairbanks  Co..  The 
Hubbard  &  Co, 
Railway  Track-work  Co. 

Torches,    Acetylene.       (See    Cutting 
Apparatus) 

Towers  and  Transmission  Structures 

Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Track,  Special  Work 
Barbour-Stockwell  Co. 
Cleveland  Frog  &  Crossing  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Indianapolis    Switch    &    Frog   Co. 
New  York  Switch  &  Crossing  Co. 
Kamapo   Iron   Works 
St.  Louis  Frog  &  Switch  Co. 

Transfers.      (See  Tickets) 

Archbold-Brady  Co. 
Transformers 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Treads,  Safety,  Stair,  Car  Step 

American  Mason  Safety  Tread  Co. 

Universal   Safety  Tread  Co. 
Trolley  Bases 

Anderson  Mfg.  Co.,  A.  &  J.  M.    . 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Holden  &  White.  Inc. 

More-Jones  Brass  &  Metal  Co. 

National  Railway  Appliance  Co. 

Nuttall  Co.,  R.  D. 

Ohio   Brass  Co. 
Trolley  Bases,  Retrieving 

Holden  &  White,  Inc. 
Trolleys  and  Trolley  Systems 

Ford  Chain  Block  &  Mfg.  Co. 
Trolley  Shoes 

Holden  &  White,   Inc. 
Trolley   Wheels.       (See  Wheels. 

Trolley) 
Trolley  Wire 

American  Steel  &  Wire  Co. 

Roebliug's  Sons  Co.,  John  A. 

Rome  Wire  Co. 
Trucks,  Car 

American  Steel  Foundries 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

McGuire-Cummings  Mfg.  Co. 

St.  Louis  Car  Co. 
Tubing,  Steel 

National  Tube  Co. 

Turbines,  Steam 

General  Electric  Co. 
Terry   Steam   Turbine   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 


Valves 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  C*. 
Varnishes.      (See  Paints,  etc.) 
A>ntilators,  Car 

Brill  Co.,  The  J.  G. 

Holden  &  White,  Inc. 

National   Railway  Appliance  Co. 

Nichols-Lintern  Co. 

Railway  Utility  Co. 

St.  Louis  Car  Co. 
Vises,  Pipe 

Williams  &  Co..  J.  H. 
Voltmeters.       (See   Instruments) 
Water      Softening      and      Purifying 
Systems 

Scaife  &  Sons  Co.,   Wm.   B. 
Welding  Processes  and  Apparatus 

Electric  Railway  Improvement  Co. 

Gfeneral  Electric  Co. 

Indianapolis    Switch    &    Frog   Co. 

Metal  &  Thermit  Corp. 

National  Ry.   Appliance  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Welders,  Portable  Electric 

Electric  Railway  Improvement  Co. 

Indianapolis  Frog  &  Switch  Co. 
Wheel    Guards.       (See    Fenders    and 

M'heel  Guards) 
Wheel       Presses.  (See      Machine 

Tools) 
Wheels,  Car,  Cast  Iron 

Bemis  Car  Track  Co. 
I       Griffin  Wheel  Co, 
i  Wheels,  Car,  Steel  and  Steel  Tired 

American  Steel  Foundries. 

Bemis  Car  Truck  Co. 

Carnegie   Steel  Co. 

Standard  Steel  Works  Co. 

Wheels.  Trolley 

Anderson  Mfg.  Co.,  A.  &  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Eureka  Co. 

General  Electric  Co. 

More-Jones  B.  &  M.  Co. 

Nuttall  Co..  R.  D. 

Star  Brass  Works 
Whistles,  Air 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 
Wire   Rope 

American  Steel  &  Wire  Co. 

Roebiing's  Sons  Co..  John  A. 
Wires  and  Cables 

Aluminum  Co.  of  America 

American   Elec'l  Works 

American  Steel  &  Wire  Co. 

Bridgeport  Brass  Co. 

D  &  W  Fuse  Co. 

General  Electric  Co. 

Kerite  Insulated  Wire  &  Cable  Co. 

Roebiing's  Sons  Co.,  John  A. 

Rome  Wire  Co. 

Westinghouse  Elec.  &  Mfg,  Co. 
Wood  Preservatives 

Barrett  Co.,  The 

Lindatey  Bros.  Co. 

Valentine-Clark  Co. 
Wrenches 

Williams  &  Co.,  J.  H. 
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The  Subscription  Was  Discontinued 

because  a 

Z/^^;/^ ""  Advertisement  Brought  Results 

Editor — "H^e  are  sorry  to  lose  your  subscription,  Mr.  Jackson.  IVhat's 
the  matterf    Don't  you  like  our  poitticsf" 

Mista/i  Jackson — " 'Tain't  dat,  sah;  'taint  dat.  Mah  ivife  jes'  been  an' 
dun  landed  a  job  o'  ivuk  for  me  by  advertisin'  in  youli  darned  ole  papah." 

If  you're  looking  for  a  "job  o'  wuk" — 

If  you're  looking  for  a  competent  man  who  will  be  able  to  handle  a  big  or  a  little 
"job  o'  wuk"  and  want  RESULTS 

— there  is  no  more  efficient  or  economical  method  of  securing  either  than  the  insertion 
of  a  card  in  the 

SEARCHLIGHT  SECTION 
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Here   is   the    New 
Columbia  Foundry 


Anything  in  the  Line  of  Castings 

GREY  Iron,  Semi-Steel — Bronze  Composition.  We 
will  make  any  casting  you  desire — and  make  it 
well.  Whether  it's  a  6000-lb.  cast-iron  base  plate  for  a 
machine  tool  or  the  smallest  detail  that  can  be  poured, 
you  are  assured  of  a  high-grade  product.  Columbia 
foundry  facilities  are  now  equal  to  any  demand. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armature   and   axle  straighteners 

Armature   shaft   straighteners 

Armature  buggies  and  stands 

Babbitting  molds 

Banding  and  heading  machines 

Car   hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  stands 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

W.  R.  ICerschner  Co.,  Inc.,  N.  Y. 

Holden  &  White,  Inc.,  Chicaco 

F.  F.  Bodler,  San  Francisco 

Railway   &  Power  Ens.  Corp., 
Ltd.,    Toronto,    Ont. 


CAR  EQUIPMENT 

Armature  and  axle  bearings 
Armature  and   field   coils 
Bearings    (axle  and  armature) 
Brush-holders  and   brush-holder 

springs 
Brake,  door  and  other  handles 
Brake    forgings,   riggings,  etc. 
Car  trimmings 
Commutators 
Controller  handles 
Forgings  of  all  kinds 
Gear  cases    (steel  or  malleable  iron) 
Grid  resistors 

Third-rail  shoe  beams  and  accessorie* 
Trolley  poles    (steel)   and  wheel* 
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The    ^IH^ap^Exibe*'  Battery 

for 

STORAGE  BATTERY  STREET  CARS 
THEELECTRICSTOKAGERYrrERyCO 

PHILADELPHIA 

imiiiiiiuiiinmiinmiimiiiiiiiiiimiiiiniiiiiiiinimiiiin n im 1 m niiimiiiiimiiiiiniiiiiiiiiiininiminniiiii 

iimiiimiiijimiii miiiim rimimmi mimmiiiimiimmiimmummiimi mMiiimiumiimiiiiimiiimiiumiiiiiu 

UNIVERSAL  ANTI-SLIP  TREADS      I 

cars  and  station  steps.  I 

I 
Universal  Safety  Tread  Company        I 

Waltham,  Mama.  | 

s 
^iiiiiiiuiiiimiiiiiiiiiiutiimiiuiitiiiiiiiiiiiitiiiinrriiiiiriiiiiittiMiirriiiiiiiiiiitiiiiintiiiiittiiiiimiiiMtiiiimfiiiiiniiiiiiHiiiitiuimiiiiR 

^iiiiiiiHiiiiiMllliiiiiilriilliriiiliiiliiiiitiiiiitMilliriri<iiiiMliliri)iiiitMliiiiftiiiiiinillM)liiiriiiitfiimmiiiiii(iimimimmiliimiimmu 

I      VAN   CORN   COUPLERS       | 

I  are  made  for  every  condition  and  requirement.    M.  C  | 

I  B.  Pin  and  Link,  Car  and  Air,  in  all  sizes  and  types.  i 

I         VAN  DORN  COUPLER  CO.  I 

I  2325  So.  Paulina  St.,  Chicago,  lit.  I 

SwttmnnmmimiimiiiliiiiiMiiiiiiiiiiiiiiiiHiiiiHiiMiiuiniiiiiiMnuninrMiiiiiniimitinwiuniiiiininHiiuintiiMintuiimiiiiiiiiii; 


I  pAiUWAmfTIUIT\{f»OMPANll(  | 

=  Sole  Manufacturers  = 

I  "HONEYCOMB"  AND  "ROUND  *ET"  VENTILATORS  I 

=  for  Monitor  ari  Arch  Roof  Cars,   and  all  classes  of  buildinge;  1 

i  also    ELECTRIC    THERMOMETER    CONTROL  5 

I  of  Car  Temperatures.  = 

1  141-lSl  WEST  22D  ST.                Wriufor                1328    BROADWAY  I 

=  Chicago,  Ul.                         Caialogue                New  \ork,  N,  Y,  = 

iiiimiiiiriimmiii mii iimiiniiiimil 11 mii imr lumjimimmiimimmifimu mii rmmmimil 

aillimiliimiiimiimilll imiimil iiimill 1 immiirmm jim riijimi mmi iimri Mmmjiimu- 

I  Eight  Hundred  and  Twenty  -  three  f 
I  Equipments  of  NL  Indicating  Tail-  I 
I  lighU     Sold     During     the     Year     1918   | 

i  S.^?-*  <^''"  n""  equipped  and  the  motormen  in  Cleveland.  Toledo.  I 
1  Philadelphia,  Akron  and  St.  Joseph  say  it  is  the  best  thing  ever  = 
=     put  on  a  car  to  promote  safety  and  economy,  = 

I    THE  NICHOLS-LINTERN  COMPANY,  Cleveland,  Ohio,  U.  S.  A.     | 

"•■iiiiiinriiiiiiiniirriiiiiiiiiiiiiiiiitrtiiiiriiiiiriiiiiiMiiriiiiiiiiitiiriiiitMiittiiiiiitiiirtiiiiiiiiiiiritirirriiimiiiimtiitmtiiimiiiimmrmic 
aimiiimiiiiimiiiiiiiiiiiiuiiiiiiimiiiiiiiiimiiiiiiiiiiiiinm iiiiiimimmmmm miimmuii miiimiimmim mm: 

I       .  \i 

I  When    writing    to    Advertisers    in    this    pub-  I 

I  lication    you    will    confer    a    favor    on    both  | 

I  publisher   and    advertiser   by   mentioning  the  | 

I  Electric   Railway  Journal  I 
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Commercial  Plant  for  Crensoting  Poles  by 
the  Open-Tank  System.  Western  Wood  Pre- 
servers, Sandpoint,  Idaho.     iW.  C.  Assoc.) 


m 

Spraying  roof  deck  of  boj:  uur   iviUl  Carbo- 
sota  Creosote  Oiltno  paint  used). 


-T 

^ 

I 

1^^^    '***' 

■i 

^^ 

^ 

|:/^ 

I 

1 

^ 

■KoaseSISSSi 

Creosoting  car  sills  by  open  tank  process. 


Faying  surfaces  of  timbers  brush-treated 
with  Carboaota.  (Courtesy  Peninsula  Ship 
Bldg.  Co. I 


100^  American 

This  trade-mark  stands  for  everything 
which  the  words  "JOOfo  American" 
imply,  the  world  over. 

It  is,  first  of  all,  the  most  efficient  wood  preserv- 
ative on  the  inarket. 

It  is  strictly  honest  in  quality. 

It  is  practical — adaptable  to  all  conditions. 

It  is  of  American  origin,  a  modern,  distinctly 
American  specification,  developed  by  Americans 
in  American  laboratories,  and  is  second  to  none 
in  the  world. 

It  is  the  universal  wood-preservative,  available  every- 
where in  the  United  States,  and  eventually  will  be 
obtainable  everywhere  in  the  world. 

Carbosota  Creosote  Oil  is,  of  course,  intended  for 
non-pressure  processes.  It  meets  U.  S.  Shipping: 
Board  Emergency  Fleet  Corporation  Specification 
No.  128,  also  U.  S.  Railroad  Administration  Specifi- 
cation No.  R828A. 

(Green  wood  cannot  be  effectively  creosoied  by  non-pres.'iure 
processes.  It  should  be  air-dry.  In  regions  of  moist,  waryn  climate, 
wood  of  some  species  may  start  to  decay  before  it  can  be  air-dried. 
Exception  should  be  made  in  such  cases,  and  treatment  modified 
accordingly.) 

Specify     Carbosota"  for  results. 

Technical  service,  specifications,  etc.,  may  be 
obtained  gratis  by  addressing  nearest  office. 


The 


Company 


New  York  Chicago'^  Philadelphia  Boston  St.  Louis 
Cleveland  Cincinnati  Pittsburgh  Detroit  New  Orleans 
Birmingham  Kansas  City  Minneapolis  Naahvllle 
Salt  Lake  City  Siattle  Peoria  Atlanta  Duiuth 
M  ilwaukce  Bangor  Washington  Johnstown 

YounjTKtown       Toledo       Columbus       Richmond        Latrobe 
EllKabeth  Buffalo  Baltimore 


The  Open-Tank  Process:  Simple  wooden 
tank  (lined  with  sheet  iron)  equipped  with 
steam  coils  andsmuU  derrick. 


S/ir-'i/h'-j-  Aj'i'hjhxj  Carbosota  tn  ends  , 
niorli:fcs,  and  tenons  (.points  of  contact)  of 
caps  and  stringers  for  trestle. 


Brus/i-treatrng  pole.     Note  vse  oj  a  mop, 
which  tsTHore  satisfactory  than  a  brusli. 


Lebanon 
Bethlehem 


THE  BARRETT  COMPANY,  Limited:     Montreal  !  Toronto''  Wlnnineir     w„™*^-.^.  ^.«<.«*.v„  * 

Vancouver  St.  John.  N.  B.  Halifax.  N.  S.g    :       Sydney.  nTs^     %Z{^erriSieduilh 

/  iron  soldered  at  the  joints 


I  ,  ;>;/>  t  of  com- 
galvamzed  sheet 


1-gallon  can,  5-gallon  can,  lO-qallon  can,  1  wooden  barrel.  iAny  quantity  may 
be  conveniently  obtained,  including  tank-car  quantities — 10,000  gallons.) 


Exceptionally  artistic  effect  resulting  from 
the  use  of  Carbosota  Creosote  Oil  as  a  paint. 
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1914—1919 


Five  Generations 
Crow^ded  Into  Five  Years 


In  change  of  conditions  the  gap  that 
divides  1919  from  1914  is  as  great  as  the  gap 
that  divides  the  Twentieth  Century  from 
the  Eighteenth. 

The  man  who  looks  to  a  return  of  the  con- 
ditions of  1914  in  adjusting  business  or 
social  relations  is  as  sadly  out  of  joint  as  if 
he  looked  to  a  return  of  the  conditions  of 
1800. 

Think  of  the  things  these  short  five  years 
have  witnessed ! 

Machines  loaded  with  men  and  cargoes 
fly  through  the  air  for  long  distances  at  the 
rate  of  a  hundred  miles  an  hour.  Ships 
travel  under  the  seas  at  speeds  that  rival  the 
fastest  sailing  vessels  of  a  hundred  years 
ago.  Men  on  the  surface  of  the  earth  talk 
through  wireless  telephones  to  men  flying  a 
mile  in  air. 

Great  tonnage  of  freight  is  moved  by 
trucks  over  open  roads  for  greater  distances 
and  at  higher  speeds  than  were  achieved  by 
our  early  railroads. 


Ships  that  required  years  for  construction 
are  built  in  a  month.  Time  of  production 
for  commodities  of  all  kinds  has  been  cut 
and  cut  again.  Processes  of  manufacture 
have  been  revolutionized. 

America  has  passed  from  a  debtor  nation, 
owing  billions,  to  a  creditor  nation,  lending 
billions.  Three-hundred  thousand  security 
holders  in  America  have  expanded  into 
thirty  million. 

The  impossibilities  of  sixty  months  ago 
have  become  common  occurrences. 

Financially,  commercially,  socially,  the 
world  has  been  turned  upside  down. 

We  are  in  a  neav  world.  The  past  and  its 
conditions  have  gone  never  to  return.  We 
are  living  in  a  new  era.  It's  time  we 
realized  it. 

If  you  have  something  to  sell — go  ahead 
and  sell  it.  If  you  need  anything — go  ahead 
and  buy  it.  You  will  not  be  able  to  either 
buy  or  sell  at  the  price  level  of  five  years 
ago.    Stop  thinking  about  it.     Do  business. 


Let's  Go! 


Space  contributed  by  ELECTRIC  RAILWAY  JOURNAL 


National  Proeperity  Campaign,  Commodore  Hotel,  New  York 
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The  Birney  Safety  Car  has  a  "taking  way"  with  the 
car  men. 


They  like  the  "feel"  of  operating  a  light-weight  car. 
The  smooth,  quick  starts  and  stops  make  it  easy  to  handle 
in  crowded  streets  and  save  time.  Stops  can  be  "spotted" 
more  accurately. 

The  simple  and  convenient  controlling  devices  make  the 
least  demand  on  head  and  hands. 

Ability  to  bring  the  car  to  a  stop  in  the  shortest  possible 
time,  and  no  question  of  leaving  undone  anything  that 
ought  to  be  done  in  case  of  emergency,  relieves  the  opera- 
tor of  worry  and  danger. 

Collecting  fares,  in  addition  to  running  the  car,  is  not 
arduous.  It  keeps  the  operator  comfortably  busy  and 
gives  a  variety  to  the  work  that  makes  it  more  interesting 
and  tends  to  keep  him  alert  and  "on  the  job." 

Having  full  charge  of  the  car  is  much  favored  by  the 
men.  Watching,  waiting  and  listening  for  the  con- 
ductor's signal  is  irritating  to  many  motormen  and   all 


IT    HAS   A  TAKING  WAY 
"Is  the  new  car  a   place  to  take  bond   subscriptions.   Mack?" 
"Sure  it  is.     It  will  take  you  and  your  subscription  right  to  the 
booth  where  I  signed  up  myself." 

are  glad  to  be  rid  of  it.     Undivided  responsibility  is  con- 
sidered decidedly  preferable. 

Apparently     the    carmen     unanimously     endorse     the 
Birney  Safety  Car. 


THE  T.  G.  BRILL  COMPANY 
PHILADELPHIA,  PA. 

G.  C.  KUHLMAN  CAR  CO. 
CLEVELAND,  OHIO 


AMERICAN  CAR  COMPANY 
ST.  LOUIS,  MO. 

WASON  MANUFACTURING  CO. 
SPRINGFIELD,  MASS. 
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